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Dear colleagues,

We are glad to introduce you to another issue of Archives of Clinical Neurology. In the current issue
you may find a collection of 5 articles addressing diverse topics of great interest covering a wide
spectrum of neurological diseases. We would like to inform you that Archives of Clinical Neurology
is being evaluated for indexing in Medline/ Pubmed database and we are reaching out to all of you
for submissions of high quality articles.

In a narrative review paper together with Mike Sharma we summarize current evidence on the use
of combination therapy with low-dose rivaroxaban and aspirin in patients with history of previous
stroke. In addition to the established indications for the use of low-dose rivaroxaban and aspirin we
also identify potential settings in secodary stroke prevention, where this combination might be a
preferred option, including a history of coronary artery disease, peripheral artery disease, complex
aortic atherosclerosis, extracranial and intracranial large vessel disease and after carotid revascular-
ization procedures. Finally, we propose an algorithm for treatment decisions for patients receiving
combination of low-dose rivaroxaban and aspirin presenting within 4.5 hours from symptom onset.

Soufla et al performed a prospective cohort study of 30 healthy volunteers to investigate the value
of quantitative measurement of pain sensation after C nociceptor activation with transdermal sinu-
soidal current wave stimulation protocol and skin biopsy. Investigators found that the amplitude of
transdermal sinusoidal half sine wave trying to stimulate the mechano-sensitive C fibers increased
in parallel to the pain sensation, while there was also a positive correlation between the bifurcated
fibers of the biopsy site and the pain sensation. Based on the finding by Soufla et al, skin biopsy
and transdermal electrical stimulation seem to be promising available tools for diagnosing C fiber
neuropathies and assessing neuropathic pain.

Papadopoulou et al present a case of a young woman with bilateral foot drop and describe the
diagnostic approach, which led to the final diagnosis. They provide a comprehensive overview of
differential diagnoses, including distal myopathies, neuromuscular junction disorders and central
nervous system lesions. A very interesting aspect of the present manuscript, particularly useful to the
clinical neurologist, is that the diagnostic approach is discussed in the light of electrodiagnostic stud-
ies. Another interesting case report by Dr. Tsigkas describes the case of 57 year-old man presenting
with a two-month history of unilateral non-painful foot drop and fluctuating symptoms of weak-
ness, fatigue, dysphagia and dysarthria, exacerbated by eating and heat. Following a comprehensive
history intake, clinical examination and laboratory testing the diagnosis of Myasthenia Gravis asso-
ciated with a mid-thoracic tumor (thymoma) was established. This case highlights the importance
of identifying worsening dysphagia and dysarthria during eating and symptoms fluctuating with
temperature as red flags to the diagnosis of Myasthenia Gravis.

In the last article, Drs. Tokas and Mavridis provide a literature review on upward transtentorial her-
niation, outlining clinical signs and symptoms. They also discuss about the diagnosis on neuroimag-
ing, therapeutic options and patient outcomes. As nicely highlighted by Drs. Tokas and Mavridis
close patient observation with frequent neurological examination, and monitoring of the intracranial
pressure when indicated, are cornerstones for the prompt diagnosis of upward transtentorial her-
niation in high risk individuals, and timely surgical intervention if needed to prevent non-reversible
neurological sequelae.

Aristeidis Katsanos

Assistant Professor of Neurology, McMaster University & Investigator at the Population Health
Research Institute, Hamilton, ON, Canada

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



YUVTAaKTLKh Qpdda (Editorial Board)

Tuvtakukh Opabda (Editorial Board)

AiguBuviés Tuviaéns

. Navvénounos (EBviké kal Kanodiotpiakd Maveniothpio ABnvav, ABhva)

I. ToiByounns (EBvikd kar Kanobdiotpiakd Maveniothpio ABnvav & University of Tennessee Health
Sciences Center, Memphis, USA)

Avanfinpwtés AieuBuviés ruviagns

E. Aapbimtns (Maveniothpio ©sooadias, Adpioa)

I. Aepetdn (Tevikd Noookopeio Manayswpyiou, ©ccocanovikn)

I. EARouA (Maveniothpio Mdtpas, Natpa)

T. Ntéokas (Nautukd Noookopeio ABnvwv, ABnhva)

I'. Pouvtono (Meviké Noookopeio Manayswpyiou, ©scocanovikn)

Zuviakukn Enitponn:

Autévouo Neupiké Tuotnpa

R. Delamont (King's College, London, UK)

W. Struhal (University of Tulln, Austria)

6. Owpaidns (ABhva, EANGda)

T. Ntéokas (Nautukd Noookopeio ABnvwv, ABhva)

E. Ztapnounns (EBviké kal Kanobiotpiaké Maveniothpio ABnvav, ABhva)
E. Xpovn (Mavenmothpio Matpas, Matpa)

oA WN=

Ayyesilakda Eykepanika Noohpata
A. Alexandrov (University of Tennessee Health Sciences Center, Memphis, USA)
J. Chang (MedStar Washington Hospital Center)
N. Goyal (University of Tennessee Health Sciences Center, Memphis, USA)
M. Kohrmann (University of Essen, Essen, Germany)
K. Malhotra (Allegheny Health Network, Pittsburgh, USA)
G. de Marchis (University of Basel, Basel, Switzerland)
M. Rubiera (Hospital Universitari Vall d"Hebron, Barcelona, Spain)
M. Rubin (University of Tennessee Health Sciences Center, Memphis, USA)
E. Sandset (Oslo University Hospital, Oslo, Norway)
. A. Sarraj (The University of Texas McGovern Medical School, Houston, USA)
. P. Schellinger (Ruhr University of Bochum, Bochum, Germany)
. V. Sharma (National University Hospital, Singapore)
. A. Shoamanesh (McMaster University, ON, Canada)
. T. Steiner (University of Heidelberg, Heidelberg, Germany)
. D. Strbian (Helsinki University Central Hospital, Helsinki, Finland)
. D. A. de Susa (University of Lisbon, Lisbon, Portugal)
. N. Aptéuns (Apiototéneio MNaveniothpio Becoanovikns, ©gacaiovikn)
. K. Babikénias (Anpokpitelo Maveniothpio ©pdkns, AdeCavdpounonn)
. Z. Navvoénounos (EBviké kal Kanodiotpiakd Maveniothpio ABnvwv, ABnva)
. K. Tupvénounos (Fevikdé Noookopgio ©sooanovikns Aylos Aoukds, ©saoanovikn)
21. I. EAAoUA (Navemothpio Matpas, Mdtpa)
22. A. Kapakwotas (Apiototéneio Maveniothpio ©sooanovikns, ©ecoafovikn)
23. ©. Kapanavayiwtidéns (Apiototéneio Maveniothpio ©scoanovikns, ©ecoanovikn)
24. A. Katodvos (Mc Master University, Hamilton, Canada)

S e I, N0 NOU A WN =

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



YUVTAKTLKN Qpdda (Editorial Board)

25. X. Kpoyias (Ruhr University of Bochum, Bochum, Germany)

26. B. AloUtas (Harvard University, Boston, USA)

27. M. Matoias (Mavemothpio Kphtns, HpdkAeio & Wayne State University, Detroit, USA)

28. T. Pouviong (Feviké Noocokopeio Manayewpyiou, Becoanovikn)

29. A. Zagpoupns (Nocokopeio Metropolitan, Meipaid)

30. K. Znéyyos (Noookopeio Yyeia, ABnva)

31. T. ToiByounns (EBviko6 kai Kanodiotpiakd Maveniothpio ABnvmv & University of Tennessee Health
Sciences Center, Memphis, USA)

Naiboveuponoyia

1. B. Adpas (Harvard University, Boston, USA)

2. A. Euayyediou (Apiototéneio Maveniothpio ©gcoanovikns, ©saoafovikn)
3. A. Zageipiou (Apiototéeio MNaveniothpio ©gcoanovikns, Becoafovikn)
4. A.ManaBaocifsiou (lacw Maidwv, ABAva)

Knivikh Neupoguaoionoyia

1. E. Avayvwotou (EBviko6 kal Kanodiotpiakd Maveniothpio ABnvav, ABhva)
2. . Zns (Naveniothpio Kunpou, Asukwaia, Kunpos)

3. I. Kapdkns (Emory University, Atlanta, USA)

4. B. Kipiokidns (Apiototéneio Maveniothpio ©scoanovikns, Becoanovikn)
5. M. Kokéwns (EBvik6 kal Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
6
7
8
9

A. Kwbouvns (251 leviké Noookopeio Aeponopias, ABnva)
A. Mnovdkns (EBviké kal Kanodiotpiaké Maveniothpio ABnvav, ABhva)
M. NManadonounou (Maveniothpio Autikhs ATuKnNs)
X. Minepidou (Anpokpitelo Maveniothpio ©pdkns, Ade§avdpounonn)
10. E. Zrapnoudns (EBviké kai Kanodiotpiakd Maveniothpio ABnvadv, ABhva)
11. A. Tointolos (Anpokpiteio Maveniothpio ©pdkns, Ale§avbpounonn)
12. E. Xpoévn (Maveniothpio Mdatpas, Natpa)

Avoia

1. Mlwavvidns (Apiototéneio Maveniothpio ©ecoanovikns, ©ecoanovikn)

2. E.Kandaxkn (EBviké kai Kanobiotpiakéd Maveniothpio ABnvv, ABhva)

3.  X.Mnoupas (University of Geneva, Geneva, Switzerland)

4. T.Mapaokeuds (EBviko kal Kanodiotpiaké Maveniothpio ABnvov, ABhva)
5.  N.Zkappéas (EBviké kal Kanodiotpiakd Maveniothpio ABnvwv, ABhva)

6. M.TooAdkn (Apiototéneio Maveniothpio ©scoanovikns, Becoanovikn)

EmiAnyia
M. Reuber (University of Sheffield, UK)

A. AyaBovikou (Fevikdé Noocokopeio ABnvwv KAT, ABhva)

A. ApQudavoynou (University Hospital of Lyon, Lyon, France)

I. Kapdkns (Emory University, Atlanta, USA)

B. Kipiokiéns (Apiototéneio Maveniothpio Beagoanovikns, ©scoanovikn)

M. Koutpoupaviéns (Guy's and St Thomas' NHS Foundation Trust, London, United Kingdom)
X. Mngpidou (Anpokpitelo Maveniothpio ©pdkns, Ade§avbpounonn)

M. NoAuxpovoénounos (Maveniothpio Mdatpas, Natpa)

AIk.Teploudn (Anpokpitelo Maveniothpio Bpdkns, Ade§avbpounonn)

LoOoNOUTAWN=

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



YUVTAaKTLKh Qpdda (Editorial Board)

Kepadadyia

1. X.ApBavitn (EBvikéd kar Kanobdiotpiakd Maveniothpio ABnvav, ABnva)

2. ©. ABpapibns (Fevikd Noookopegio ABnvwv EpuBpds Ztaupds, ABhva)

3. M. Bikedns (ABnva)

4. K. Tupvoénounos (Fevikd Noookopeio ©eooanovikns Ayios Aoukds, ©ecoanlovikn)

5. M. Mntoias (Maveniothpio Kphtns, HpdkAeio & Henry Ford Hospital - Wayne State University,

Detroit, USA)
A. Mntoikwotas (EBvikéd kal Kanobiotpiaké Maveniothpio ABnvav, ABnva)
I. PouvtoAo (Feviké Noocokopeio Manayswpyiou, ©ccocanovikn)

No

lotopia tns Neupodoyias
1. A. KapdBartos (Apiototéneio Maveniothpio ©eocoanovikns, ©gocanovikn)
2.  A.Tpiapxou (Maveniothpio Makedovias, ©scoanovikn)

Enspfaukn Neupodoyia

1. N. Goyal (University of Tennessee Health Sciences Center, Memphis, USA)
2. A. Sarraj (The University of Texas McGovern Medical School, Houston, USA)
3. A. Zagpoupns (Noookopeio Metropolitan, Meipaid)

Kivnukés Alatapaxés

M. Apvaoutoyfou (Apiototédeio Maveniothpio Beccanovikns, ©ecoanovikn)
Z.M. Kepanonounou (Maveniothpio Mdatpas, Matpa)

. Kovitoiwtns (Maveniothpio lwavvivwv, lwdvviva)

I. Mnootavt{onounou (Apiototéneio Maveniothpio ©ecocanovikns, ©ecoanovikn)
M. MoAitns (University of Exeter, UK)

M. Zrapénou (University of Marburg, Germany)

A. Ztiepavns (EBviké kal Kanodiotpiaké Maveniothpio ABnvav, ABhva)

NoukrwnN=

Neupoyevetkn
K. Kleopa (Cyprus Institute of Neurology and Genetics, Cyprus)

E. Aapdimtns (Maveniothpio ©gooanias, Adpica)

I. Koutons (EOvikd kal Kanobiotpiakéd Maveniothpio ABnvwv, ABnva)
A. Mévos (University of Pennsylvania, Philadelphia, USA)

I. Enpopepioiou (Maveniothpio Osooadias, Adpica)

I. Xatwlnyewpyiou (Maveniothpio Kunpou, Asukwoid, Kinpos)

oA WN=

Neupoavooonoyia

1. R. Gold (Ruhr University of Bochum, Bochum, Germany)

2. M. Hadjivassiliou (University of Sheffield, UK)

3. K. BoupPoupdkns (EBviké kal Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
4. N.Tpnyopiddns (Apictoténeio Maveniothpio Oscoanovikns, ©scoafovikn)
5

6

7

8

E. Aapbimns (Maveniothpio ©gooadias, Adpioa)
I. Agpetdn (Mevikd Noookopeio Manayswpyiou, ©ccoanovikn)
E.M. Euayyedonoufou (EBviké kal Kanobiotpiakéd Maveniothpio ABnvav, ABhva)
. L. HMmiénouAos (Anpokpiteio Maveniothpio Bpdkns, Afde§avdpounonn)
9. A.Kdnnos (University of Basel, Basel, Switzerland)
10. K. KuAivinpéas (EBviké kal Kanobiotpiakd Maveniothpio ABnvav, ABnva)
11. A. Moévos (University of Pennsylvania, Philadelphia, USA)
12. M. Mnodikn (Apiototéneio Maveniothpio ©ecoanovikns, ©ecoanovikn)
13. T. Ntdéokas (Nauuké Noookopeio ABnvav, ABhva)
14. M. NanaBavacoénounos (Maveniothpio Matpas, Natpa)

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



YUVTAKTLKN Qpdda (Editorial Board)

15. T. T¢apros (EBvikd ka1 Kanobiatpiakoé Maveniothpio ABnvav, ABnva)
16. T. Xatwnyewpyiou (Maveniothpio Kunpou, Aeukwoia, Kunpos)

Neupoevtatikh
J. Chang (MedStar Washington Hospital Center)

1
2. T. Steiner (University of Heidelberg, Heidelberg, Germany)

3. . Bapends (Albany Medical College, Albany, USA)

4. K. Anpntpiadns (Ludwig-Maximillians University Munich, Germany)
5. A. Kalns (Apiototéneio Maveniothpio ©scoanovikns, ©ecoanovikn)
6. X. Kpoyias (Ruhr University of Bochum, Bochum, Germany)

7. T.PoUvtono (Feviké Noookopeio MNanayswpyiou, ©scocanovikn)

Eknaiésuon otn Neupodoyia

1. ©. ABpapidns (Fevikdé Noookopeio ABnvav EpuBpds Ztaupds, ABnva)

2. K. Babikénias (Anpokpiteio Maveniothpio ©pdkns, Ale§avdépounonn)

3. 1. Bapefds (Albany Medical College, Albany, USA)

4. K. BoupPoupdkns ((EBvikéd kai Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
5. N. 'pnyopiddns (Apiototéneio Maveniothpio ©ecoanovikns, ©eooanovikn)
6
7
8
9
1

E. Aapbimns (Maveniothpio ©sooanias, Adpioa)
I. Aepet¢n (Feviké Noookopeio NManayewpyiou, Becoanovikn)
M. Zns (Naveniothpio Kunpou, Asukwaia, Kunpos)
. K. Kufivinpéas (EBviko kal Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
0. M. Mntoias (Maveniothpio Kpntns, HpdkAdeio & Henry Ford Hospital - Wayne State University,
Detroit, USA)
11. I. MuAwvds (Apiototéneio Maveniothpio ©gooanovikns, ©ggoanovikn)
12. T. Pouvtodg (F'evikdé Noookopeio Manayewpyiou, Oecoafovikn)
13. A. Ztepavns (EBvik6 kai Kanodiotpiakd Maveniothpio ABnvav, ABhva)
14. T. ToiByoUnns (EBviké kai Kanobdiotpiaké Maveniothpio ABnvav & University of Tennessee
Health Sciences Center, Memphis, USA)
15. T. Xatw¢nyswpyiou (Maveniothpio Kunpou, Aeukwaid, Kinpos)

Neupopuikés diatapaxés

1. C. McDermott (University of Sheffield, UK)

2. ©. ABpapidns (F'evikdé Nocokopeio ABnvav EpuBpds Ltaupds, ABhva)

3. . AaBakn (EOvikd kal Kanodiotplaké Maveniothpio ABnvav, ABnva)
4. ©.Zaunénns (EBviké kal Kanodiotpiakoé Maveniothpio ABnvav, ABnva)
5. B. ZouPenou (EBvikd kar Kanodiotpiakd Maveniothpio ABnvav, ABnhva)
6

7

8

9.

M. Zns (Naveniothpio Kunpou, Asukwaia, Kunpos)
I. Maupopdns (Apiototéneio Maveniothpio ©scoanovikns, Becoanovikn)
I. Nanadnpas (EBviké kai Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
A. Manadnpntpiou (Maveniothpio ©gocanias, Adpioa)
10. A. Mapions (Apiototéneio Maveniothpio ©eocoafovikns, ©eccafovikn)
11. E. Ztapnounns (EBviké kal Kanodiotplakd Maveniothpio ABnvwv, ABnva)
12. N. Tdokos (Apiototéneio MNaveniothpio ©scoanovikns, Becoanovikn)

Neupo-oykonoyia
1. A. Kupitons (Maveniotpio lwavvivwv, lwdavviva)

Neupo-o@pOadpondoyia
1. E. Avayvwotou (EOvikd kal Kanobiotpiaké Maveniothpio ABnvwv, ABnva)
2. |. Eubokipiéns (EBvik6 kai Kanodiotpiakd Maveniothpio ABnvav, ABhva)

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



10

YUVTaKtlkh Opudda (Editorial Board)

3. |. HMiénouAos (Anpokpitelo Maveniothpio ©pdkns, Ade€avépounonn)

Neupowuxonoyia - NeupoyuxiatpikKn

1. T. Asdaténas (Universite Paris Descartes, Paris, France)

2. E. Kandakn (EBviké kai Kanobiotpiakoé Mavenmothpio ABnvav, ABnva)

3. A. KapdBatos (Apiototéfeio Maveniothpio ©scoanovikns, Beaoanovikn)
4. X. Mnakipt¢ns (Apiototéneio Maveniothpio ©scoanovikns, ©scoafovikn)
5
6
7

X. Mnoupas (University of Geneva, Geneva, Switzerland)
N. Popundkns (Mounti Sinai, New York, USA)
M. Zuyyendkns (Teviké Noookopeio Manayswpyiou, ©coocafovikn)

Neupoaktvonoyia kai Neupoungpnxoypagia

1. M. Rubiera (Hospital Universitari Vall d’"Hebron, Barcelona, Spain)

2. M. Rubin (University of Tennessee Health Sciences Center, Memphis, USA)
3. N. Aptéuns (Apictoténelo Maveniothpio Becoanovikns, ©eaocanovikn)

4. K. Babikonias (Anpokpiteio Maveniothpio ©pdkns, Ane€avdpounonn)
5
6
7
8

A. Badafdavns (University of Zurich, Zurich, Switzerland)
N. BAaikidns (Apiototéneio Maveniothpio ©eocanovikns, ©ecoanovikn)
I. Navvénounos (EBviké kal Kanodiotpiaké Maveniothpio ABnvav, ABhva)
. L. HMiénouAos (Anpokpiteio Maveniothpio ©pdkns, Ade€avépounonn)

9. ©. Kapanavayiwtidéns (Apiototéneio Maveniothpio ©scoanovikns, ©coanovikn)

10. A. Katodvos (McMaster University, Hamilton, Canada)

11. X. KéAnias (University of Zurich, Zurich, Switzerland)

12. X. Kpéyias (Ruhr University of Bochum, Bochum Germany)

13. B. AloUtas (Harvard University, Boston, USA)

14. N. Matoias (Navemothpio Kphtns, HpdkAeio & Henry Ford Hospital - Wayne State University,
Detroit, USA)

15. M. NoAitns (University of Exeter, UK)

16. ©. Téyos (Apiototéneio Maveniothpio ©scoanovikns, ©ecoanovikn)

17. T. ToiByounns (EBviké kal Kanobiotpiaké Maveniothpio ABnvav & University of Tennessee Health
Sciences Center, Memphis, USA)

18. A.Xapitdvin-Koupidou (Apiototéneio Maveniothpio Beaoanovikns, ©ecocanovikn)

MNoévos
1.

2.
3.

A. Paladini (L'Aquila University, Italy)
G. Varrassi (Paolo Procacci Foundation, Italy)
M. Zns (Naveniothpio Kunpou, Asukwaia, Kunpos)

latpikn tou’Ynvou

1. A. Byévtdas (Mavemothpio Kunpou, Acukwaia, Kinpos)

2. M. Mnapyiwtas (Maveniothpio Kunpou, Asukwaia, Kunpos)

3. A. Mnovdkns (EBviké kai Kanobiatpiaké Maveniothpio ABnvav, ABnva)
4. A. Teploudn (Anpokpiteio Maveniothpio ©pdkns, Ade€avépounonn)

AigBvis EKnpoownnon
1. M. Zns (Mavemothpio Kunpou, Asukwaid, Kunpos)
2. A. Katodvos (McMaster University, Hamilton, Canada)

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



11

Editorial Board

Editorial Board

Editors In Chief

Giannopoulos S (National & Kapodistrian University of Athens, Athens, Greece)

Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of Tennessee
Health Sciences Center, Memphis, USA)

Associate Editors

Dardiotis E (University of Thessaly, Larissa, Greece)
Deretzi G (Papageorgiou Hospital, Thessaloniki, Greece)
Doskas T (Naval Hospital of Athens, Athens, Greece)
Ellul J (University of Patras, Patras, Greece)

Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

Editorial Board:

Autonomic Nervous System

Chroni E (University of Patras, Patras, Greece)

Delamont R (King's College, London, UK)

Doskas T (Naval Hospital of Athens, Athens, Greece)

Stamboulis E (National & Kapodistrian University of Athens, Greece)
Struhal W (University of Tulln, Austria)

Thomaidis T (Athens, Greece)

oA WN=

Cerebrovascular diseases

1. Alexandrov A (University of Tennessee Health Sciences Center, Memphis, USA)
2. Artemis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

3. Chang J (MedStar Washington Hospital Center)

4, Ellul J (University of Patras, Patras Greece)

5. Giannopoulos S (National & Kapodistrian University of Athens, Athens, Greece)
6. Gimnopoulos K (St Luke Hospital, Thessaloniki, Greece)

7. Goyal N (University of Tennessee Health Sciences Center, Memphis, USA)

8. Karakostas D (Aristotle University of Thessaloniki, Thessaloniki, Greece)

9. Karapanayiotides T (Aristotle University of Thessaloniki, Thessaloniki, Greece)
10. Katsanos A (McMaster University, Hamilton, Canada)

11.  Kohrmann M (University of Essen, Essen, Germany)

12.  Krogias C (Ruhr University of Bochum, Bochum Germany)

13. Lioutas V (Harvard University, Boston, USA)

14. Malhotra K (Allegheny Health Network, Pittsburgh, USA)

15.  De Marchis G (University of Basel, Basel, Switzerland)

16.  Mitsias P (University of Crete, Heraklion, Greece & Wayne State University, Detroit, USA)
17. Rubiera M (Hospital Universitari Vall d"Hebron, Barcelona, Spain)

18.  Rubin M (University of Tennessee Health Sciences Center, Memphis, USA)

19. Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

20. Safouris A (Metropolitan Hospital, Piraeus, Greece)

21. Sandset E (Oslo University Hospital, Oslo, Norway)

22.  Sarraj A (The University of Texas McGovern Medical School, Houston, USA)
23.  Schellinger P (Ruhr University of Bochum, Bochum, Germany)

24. Sharma V (National University Hospital, Singapore)

25. Shoamanesh A (McMaster University, ON, Canada)

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



12

Editorial Board

26. Spengos K (Hygeia Hospital, Athens, Greece)

27.  Steiner T (University of Heidelberg, Heidelberg, Germany)

28.  Strbian D (Helsinki University Central Hospital, Helsinki, Finland)

29. De Susa D.A. (University of Lisbon, Lisbon, Portugal)

30. Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of
Tennessee Health Sciences Center, Memphis, USA)

31. Vadikolias K (Democritus University of Thrace, Alexandroupolis, Greece)

Child Neurology
1. Daras B (Harvard University, Boston, USA)

2. Evaggeliou A (Aristotle University of Thessaloniki, Greece)
3. Papavassileiou A (laso Children’s Hospital, Athens, Greece)
4. Zafiriou D (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Clinical Neurophysiology

Anagnostou E (National & Kapodistrian University of Athens, Athens Greece)
Bonakis A (National & Kapodistrian University of Athens, Athens Greece)
Chroni E (University of Patras, Patras, Greece)

Karakis | (Emory University, Atlanta, USA)

Kimiskidis V (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Kodounis A (251 Air Force General Hospital, Athens, Greece)

Kokotis P (National & Kapodistrian University of Athens, Athens, Greece)
Papadopoulou M (University of West Attica)

Piperidou H (Democritus University of Thrace, Alexandroupolis, Greece)

10. Stamboulis E (National & Kapodistrian University of Athens, Athens, Greece)
11.  Tsiptsios D (Democritus University of Thrace, Alexandroupolis, Greece)

12.  Zis P (University of Cyprus, Nicosia, Cyprus)

LWoONOUTAWN=

Dementia

Bouras C (University of Geneva, Geneva, Switzerland)

loannidis P (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Kapaki E (National & Kapodistrian University of Athens, Athens, Greece)
Paraskevas G (National & Kapodistrian University of Athens, Athens, Greece)
Skarmeas N (National & Kapodistrian University of Athens, Athens, Greece)
Tsolaki M (Aristotle University of Thessaloniki, Thessaloniki, Greece)

ouhWN =

Epilepsy

1. Agathonikou A (KAT Attica General Hospital, Greece)

2. Arzimanoglou A (University Hospital of Lyon, Lyon, France)

3. Karakis | (Emory University, Atlanta, USA)

4. Kimiskidis V (Aristotle University of Thessaloniki, Greece)

5. Koutroumanidis Michalis (Guy’'s and St Thomas’ NHS Foundation Trust, London, United

Kingdom)

Piperidou H (Democritus University of Thrace, Alexandroupolis, Greece)
Polychronopoulos P (University of Patras, Patras Greece)

Reuber M (University of Sheffield, UK)

Terzoudi A (Democritus University of Thrace, Alexandroupolis, Greece)

© N

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



13

Editorial Board

Headache and pain

1. Arvaniti C (National & Kapodistrian University of Athens, Athens Greece)

2. Avramidis T (Red Cross Hospital, Athens, Greece)

3. Gimnopoulos K (St Luke Hospital, Thessaloniki, Greece)

4 Mitsias P (University of Crete, Heraklion, Greece & Henry Ford Hospital - Wayne State
University, Detroit, USA)

Mitsikostas DD (National & Kapodistrian University of Athens, Athens Greece)
Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

7. Vikelis M (Athens, Greece)

o w

History of Neurology
1. Karavatos A (Aristotle University of Thessaloniki, Thessaloniki, Greece)
2. Triarchou L (University of Macedonia, Thessaloniki, Greece)

Interventional Neurology

1. Goyal N (University of Tennessee Health Sciences Center, Memphis, USA)
2. Safouris A (Metropolitan Hospital, Piraeus, Greece)

3. Sarraj A (The University of Texas McGovern Medical School, Houston, USA)

Movement Disorders

Arnaoutoglou M (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Bostantjopoulou S (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Kefalopoulou Z-M (University of Patras, Greece)

Konitsiotis S (University of loannina, Greece)

Politis M (University of Exeter, UK)

Stamelou M (University of Marburg, Germany)

Stefanis L (National & Kapodistrian University of Athens, Athens, Greece)

NouhkwnN=

Neurogenetics
Dardiotis E (University of Thessaly, Larissa, Greece)

Hadjigeorgiou GM (University of Cyprus, Nicosia, Cyprus)

Kleopa K (Cyprus Institute of Neurology and Genetics, Cyprus)

Koutsis G (National & Kapodistrian University of Athens, Athens Greece)
Monos DS (University of Pennsylvania, Philadelphia, USA)

Xiromerisiou G (University of Thessaly, Larissa, Greece)

oA WN=

Neuroimmunology

Boziki M (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Dardiotis E (University of Thessaly, Larissa, Greece)

Deretzi G (Papageorgiou Hospital, Thessaloniki, Greece)

Doskas T (Naval Hospital of Athens, Athens, Greece)

Evaggelopoulou E-M (National & Kapodistrian University of Athens, Athens, Greece)
Gold R (Ruhr University of Bochum, Bochum, Germany)

Grigoriadis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Hadjigeorgiou GM (University of Cyprus, Nicosia, Cyprus)

Hadjivassiliou M (University of Sheffield, UK)

lliopoulos | (Democritus University of Thrace, Alexandroupolis, Greece)
Kappos L (University of Basel, Basel, Switzerland)

Kilidireas K (National & Kapodistrian University of Athens, Athens, Greece)
Monos DS (University of Pennsylvania, Philadelphia, USA)
Papathanassopoulos P (University of Patras, Patras, Greece)

LW NOUTAWN=

— o — — -
ARWN=oO

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



14

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA

15.
16.

Editorial Board

Tzartos J (National & Kapodistrian University of Athens, Athens, Greece)
Voumvourakis K (National & Kapodistrian University of Athens, Athens, Greece)

Neurointensive care

NoupkrwnN =

Dimitriadis K (Ludwig-Maximillians University Munich, Germany)
Chang J (MedStar Washington Hospital Center)

Kazis D (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Krogias C (Ruhr University of Bochum, Bochum, Germany)
Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

Steiner T (University of Heidelberg, Heidelberg, Germany)

Varelas P (Albany Medical College, Albany, USA)

Neurology Education

SV NoOUAWN=

0.
1

12.
13.
14.
15.

Avramidis T (Red Cross Hospital, Athens, Greece)

Dardiotis E (University of Thessaly, Larissa, Greece)

Deretzi G (Papageorgiou Hospital, Thessaloniki, Greece)

Grigoriadis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Hadjigeorgiou GM (University of Cyprus, Nicosia, Cyprus)

Kilidireas K (National & Kapodistrian University of Athens, Athens, Greece)

Milonas | (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Mitsias P (University of Crete, Heraklion, Greece & Wayne State University, Detroit, USA)
Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

Stefanis L (National & Kapodistrian University of Athens, Greece)

Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of
Tennessee Health Sciences Center, Memphis, USA)

Vadikolias K (Democritus University of Thrace, Alexandroupolis, Greece)

Varelas P (Albany Medical College, Albany, USA)

Voumvourakis K (National & Kapodistrian University of Athens, Athens, Greece)

Zis P (University of Cyprus, Nicosia, Cyprus)

Neuromuscular disorders

WONOUTAWN=

10.
11.
12.

Avramidis T (Red Cross Hospital, Athens, Greece)

Chroni E (University of Patras, Patras, Greece)

Davaki P (National & Kapodistrian University of Athens, Greece)

McDermott C. (University of Sheffield, UK)

Mavromatis | (Aristotle University of Thessaloniki, Greece)

Papadimas G (National & Kapodistrian University of Athens, Athens, Greece)
Papadimitriou A (University of Thessaly, Larissa, Greece)

Parissis D (Aristotle University of Thessaloniki, Greece)

Stamboulis E (National & Kapodistrian University of Athens, Athens, Greece)
Taskos N (Aristotle University of Thessaloniki, Greece)

Zouvelou V (National & Kapodistrian University of Athens, Athens, Greece)
Zis P (University of Cyprus, Nicosia, Cyprus)

Neurooncology

1.

Kyritsis A (University of loannina, loannina, Greece)

Neuro-opthalmology

1.
2.
3.

Anagnostou E (National & Kapodistrian University of Athens, Athens Greece)
Evdokimidis | (National & Kapodistrian University of Athens, Athens, Greece)
lliopoulos | (Democritus University of Thrace, Alexandroupolis, Greece)



15

Editorial Board

Neuropsychology - Neuropsychiatry

Bakirtzis C (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Bouras C (University of Geneva, Geneva, Switzerland)

Delatolas G (Universite Paris Descartes, Paris, France)

Kapaki E (National & Kapodistrian University of Athens, Athens, Greece)
Karavatos A (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Rombakis N (Mounti Sinai, New York, USA)

Siggelakis M (Papageorgiou, General Hospital of Thessaloniki, Greece)

NouklrwNn-=

Neuroradiology and neurosonology

Artemis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Charitanti-Kouridou A (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Giannopoulos S ((National & Kapodistrian University of Athens, Athens, Greece)

lliopoulos | (Democritus University of Thrace, Alexandroupolis, Greece)

Karapanayiotides T (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Katsanos A (McMaster University, Hamilton, Canada)

Kollias S (University of Zurich, Zurich, Switzerland)

Krogias C (Ruhr University of Bochum, Bochum Germany)

Lioutas V (Harvard University, Boston, USA)

10.  Mitsias P (University of Crete, Heraklion, Greece & Wayne State University, Detroit, USA)

11.  Politis M (University of Exeter, UK)

12.  Rubiera M (Hospital Universitari Vall d’'Hebron, Barcelona, Spain)

13.  Rubin M (University of Tennessee Health Sciences Center, Memphis, USA)

14. Tegos T (Aristotle University of Thessaloniki, Thessaloniki, Greece)

15. Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of
Tennessee Health Sciences Center, Memphis, USA)

16. Vadikolias K (Democritus University of Thrace, Alexandroupolis, Greece)

17.  Valavanis A (University of Zurich, Zurich, Switzerland)

18.  Vlaikidis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

LNV WN =

Pain

1. Paladini A. (L'Aquila University, Italy)

2. Varrassi G. (Paolo Procacci Foundation, Italy)
3. Zis P (University of Cyprus, Nicosia, Cyprus)

Sleep Medicine
Bargiotas P (University of Cyprus, Nicosia, Cyprus)

1.
2. Bonakis A (National & Kapodistrian University of Athens, Athens Greece)
3. Terzoudi A (Democritus University of Thrace, Alexandroupolis, Greece)

4, Vgontzas A (University of Crete, Heraklion, Greece)

International Representation
1. Katsanos A (McMaster University, Hamilton, Canada)
2. Zis P (University of Cyprus, Nicosia, Cyprus)

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA






ApOpa...

«H énpooieuon dpBpwv ato nepiobikd “APXEIA KAINIKHE NEYPOAOIIAX " 6ev bniwver anoboxn
vV anowewv kai Béoewv tou ouyypapéa and ty Zuviakukn Emitponn n ty ENE»

«TO MEPIEXSIEVO TWV KATaxwpnoewy gival EUBUVN TV ETAIPEIDY MOU avapepovial
Kai oQeiel va akoNouBer tis npoBAendueves vOuILES MPoUnoBEoeis»

«H xprion epyaneiwv, KAIUdKwY kai NoyIouIKOU MoU avapePETal atis epyaoies eival euBuvn
WV OUYYPapewy, ol orofol npemel va éxouv €aopaniosl TS OXEUKES dOglEs
Kai va ts kpatouv oTo Mpoowriiko TOUS apxeio»



18 REVIEW ANAXKOIMHZH

OPPORTUNITIES AND CHALLENGES IN THE USE OF
COMBINATION ANTIPLATELET AND ANTICOAGULANT
THERAPY FOR SECONDARY STROKE PREVENTION

Aristeidis H. Katsanos, MD & Mukul Sharma, MD

Division of Neurology, McMaster University & Population Health Research Institute, Hamilton, ON, Canada

Abstract

The aim of this review is to summarize current evidence and identify potential settings for the use
of combination therapy with low-dose rivaroxaban and aspirin in patients with history of previous
stroke. Combined therapy with low-dose rivaroxaban and aspirin seems to be superior in both primary
and secondary stroke prevention for patients with history of coronary artery disease or peripheral artery
disease. There are several settings in secondary stroke prevention where the combined therapy of low-
dose rivaroxaban and aspirin might be a preferred option, including a history of coronary artery disease,
peripheral artery disease, complex aortic atherosclerosis, extracranial and intracranial large vessel disease
and after carotid revascularization procedures. As questions on the optimal management of patients on
combination therapy in the acute stroke setting will arise, we propose an algorithm for treatment decisions
for patients receiving combination of low-dose rivaroxaban and aspirin presenting within 4.5 hours from
symptom onset.

Keywords: ischemic stroke, prevention, atherosclerosis, antiplatelet, anticoagulation

EYKAIPIEX KAl MPOKAHZEIZ £TH XPHZH TOY
2YNAYAZMOY ANTIAIMONETAAIAKHZ KAl
ANTINHKTIKHZ ©EPAMNEIAXZ £TH AEYTEPOIENH
NMPOAHWH TQN AITEIAKQN EFKE®AAIKQN ENMEIZOAIQN.

Apioteibns X. Katodvos & Mukul Sharma

Tunua Neuponoyias, Maveniotiuio McMaster & Population Health Research Institute, XduiAtov, Ovidpio, Kavabds

MNepiAnyn

O 016x0s AUTNS TNs avaokdMNNons €ival va cUVOYIOE! Ta TPEXOVTA OToIXela Kal va evionioel niBaves evoeitels
yld tn xphon ouvbuacoukhs Bepaneias pe xapnih 66on rivaroxaban kal aonipivns o aoBeveis pe 10TOPIKS
nponyoupevou eykepanikoU eneicodiou. H ouvbuaopévn Bepaneia pe xaundn &don rivaroxaban «al
acnipivns gaivetar va gival avitepn oo otny Npwtoyevh 6oo Kal otn deutepoyevh npdAnYn eykePanikou
eneicodiou yia aoBbeveis pe IoTopIkd otepaviaias vdoou h NEPIPEPIKAS apTNPIAKAS vdoou. Yndpxouv nonnés
nepintoels otn deutepoyevh npdAnyn eykepanikoy 6nou n cuvduacpévn Bepaneia xapnihs ddons ri-
varoxaban kai acnipivns pynopsi va €ivar gia npoupwuevn enifoyn, cupnepiiauBavopévou tou 10TopIkoU
otepaviaias véoou, NEPIPEPIKNS aptnpIlakhs véoou, ouvBetns aBnpookNhpwons tns aoptns, ECwkpavias Kal
evOoKpAvIas vOOOU Twv peydnwy ayyeiwy Kal Jetd and enepPdaoels enavayyeiwons twv Kapwtdwy. Kabws
Ba npokUyouv epwthpata oxeukd pe tn Bénuotn diaxeipion twv aoBevmv os Bepaneia ocuvduaopol oto
nAaiolo tou o&os eykepanikoU engicodiou, npoteivoups évav Bepansutkd anydplBuo yia aobeveis nou
Aaupdavouv ouvbuaopd xaunins 66ons rivaroxaban kar acnipivns, Kal npocépxovial vids 4,5 wpwv and
NV évapén twv CUPNTWPETWY.

NEGeIs-kAEIBIA: 10XAIUIKO ayyelakd eykepaniko eneioddio, npodAnyn, aBnpookAnpwaon, avuaigonstaiiakd,
AVUNNKUKO
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Combination Therapy in stroke prevention 19
Introduction atherosclerotic vascular disease [26]. The study was
Aspirin is still considered the antiplatelet agent ~ Prematurely terminated after a mean follow-up of
of choice for secondary stroke prevention, as it has 23 months due to the superiority of the combination
been associated with a 21% decrease in the risk of ~ Of low-dose rivaroxaban with aspirin [26]. The trial
ischemic stroke recurrence and a 19% reduction in  recruited patients with history of peripheral arterial
the risk of serious vascular events U2 Randomized  disease, including previous carotid revascularization
controlled trials (RCTs) found no additional benefit ~ Procedures or asymptomatic carotid artery stenosis
on the risk of major cardiovascular events by the use ~ 250%, and/or history of coronary artery disease
of other antiplatelet agents (clopidogrel, triflusal, ~Over 65 years of age or under 65 years of age with
ticagrelor, cilostazol) alone (Table 1) [3-15], or in  documented atherosclerosis or revascularization
clopidogrel) after an ischemic stroke (Table 2) [16-25] ~ O arterial supply to the brain, or two vascular risk
with the exception of short term treatment after an ~ factors, including history of non-lacunar ischemic
event [19-22]. stroke more than a month ago (Table 3). Patients
The Cardiovascular Outcomes for People Using ~ With a history of stroke within 1 month or any history
Anticoagulation Strategies (COMPASS) trial was a  ©f hemorrhagic or symptomatic lacunar stroke were
dose rivaroxaban (2.5mg BID) in combination with 0N nNeurcimaging were mcluded. An overview of
aspirin (100mg OD) or rivaroxaban alone (5mg BID) is theiexclu5|on cnt_erla is briefly presehted in Table 4.
more effective than aspirin alone for the prevention ~ Patients randomized to low-dose rivaroxaban and
of cardiovascular outcomes in patients with stable ~ aspirin were found to have a significantly lower risks
Table 1: Overview of randomized controlled trials assessing antithrombotic treatments with antiplate-
lets and/or anticoagulants for secondary stroke prevention
Study Name | Publishing | Population N Treatment Control (daily | Efficacy Safety
Year (daily dose) dose) Outcome outcome
Ischemic Stroke
orTIA
CAST[3] 1997 -IS within 48h of {21,106 | ASA (160mg) | Placebo | Death fextracranial
symptom onset | non-fatal bleeding
stroke
|stroke
recurrence
CASISP [4] 2008 -IS 1 to 6 months, | 720 Cilostazol ASA (100mg) |« recurrent | |intracranial
from diagnosis (200mq) stroke bleeding
mRS<4
CSPS [5] 2000 -1S 1 to 6 months, | 1,052 Cilostazol Placebo recurrent < major bleed-
from diagnosis (200mq) stroke ing
- age<80 years
TACIP [6] 2003 -TIMS withine 12,113 Triflusal ASA (325mg) | <> recurrent | |major bleeding
months (600mq) stroke
- Oxford
Neurological Scale
score <2
- age 240 years
TIA/minor IS
DUTCH 1991 - TIA/ minor IS 3,131 ASA (30 mg) |ASA (283 mg |« MACE < major bleed-
TIA[7] (MRS<3) within 3 daily) ing
months
SPIRIT [8] 1997 - TIA/ minor IS 1,316 Warfarin (NR | ASA (30mg) | tMACE Tmajor bleed-
(mRS<3) within 6 target 3.0-4.5) ing
months
UK TIA[9] 1991 -TIA/ minor IS 2,435 ASA (1200 Placebo « MACE 1 Gl bleeding
within 3 months mg)/ ASA
- age 240 years (300mq)
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Non-Cardio-
embolic IS
NAVIGATE 2018 -ESUS 7 daysto 6 |7213 Rivaroxaban | ASA (100mg) | < MACE Tmajor bleeding
ESUS [10%] months (15mq)
- age 249 years (if
18 to 59 at least
one additional vas-
cular risk factor)
RE-SPECT 2019 -ESUS within 3/6 | 5390 Dabigatran ASA (100mg) | «>recurrent | «> major bleed-
ESUS [11%] months (150/110mg) stroke ing
- age 218 years (if
18 to 59 at least
one additional vas-
cular risk factor)
WARSS [12] [2001 - IS within 1 2,206 Warfarin (INR | ASA < recurrent | <> major bleed-
month target 1.4- | (325mg) stroke ing
- Glasgow out- 2.8)
come scale=3
-age 30-85 years
Large ves-
sel disease
Amarenco et | 2014 -TIA/IS (mRS<4)/ | 349 Warfarin (INR | ASA (75- « MACE tvascular mor-
al [13] PE within 3 target 2.0- 150 mg) + tality
months 3.0) Clopidogrel
- Aortic atheroma- (75 mq)
tosis
- age 218 years
SAMMPRIS 2011 -TIA/ non-disabling | 451 PTAS ASA (325 frecurrent tmajor bleed-
[14] IS (MRS<3) within mg) + clopi- |stroke/ death |ing
30 days dogrel (75
- intracranial ste- mg)
nosis 70-99%
WASID [15] |2005 - TIA/ non-dis- 569 Warfarin (INR [ ASA (1300 |« MACE Tmajor bleed-
abling IS (MRS<3) target 2.0- | mg) ing
within 3 months 3.0) Tdeath
-intracranial steno-
sis 50-99%

IS: ischemic stroke, h: hours, ASA: acetylsalicylic acid, mRS: modified Rankin Scale, TIA: transient ischemic attack,
MACE: Major adverse cardiovascular events (as indicated in each study), NIHSS: National Institutes of Health Stroke
Scale, INR: international normalized ratio, ESUS: embolic stroke of undetermined source, PE: peripheral embolism,Gl:
gastrointestinal, TCD: transcranial doppler, PTAS: percutaneous transluminal artery stenting
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Table 2: Overview of randomized controlled trials assessing antithrombotic treatments with antiplate-
lets treatment combination for secondary stroke prevention.
Study Name |Publish- | Population N Treatment Control (daily | Efficacy Out- | Safety outcome
ing Year (daily dose) dose) come
Ischemic
Stroke or TIA
CSPS.com[16] {2019 - IS within 6 months | 1879 cilostazol (100 | aspirin (81/ recurrent < major bleeding
-250% stenosis of a mg BID) + aspi- | 100 mg) or stroke
major intracranial or rin (81/ 100 mg) | clopidogrel
extracranial artery or clopidogrel (50/ 75 mg)
or = 2 vascular risk (50/ 75 mg)
factors.
MATCH[17]  |2004 -TIA/IS within 3 7,599 |ASA(75mg)+ |Clopidogrel < MACE tmajor bleeding
months clopidogrel (75 | (75 mg)
- previous IS/ MI/ mg)
angina/ PAD/ DM
PROFESS [18] | 2008 - IS within 3 months |20,332 | Dipyridamole Clopidogrel <> recurrent | tmajor bleeding
- >55 years (400mg) + ASA | (75 mg) stroke
(25mg)
TIA/minor IS
CHANCE[19] |2013 - TIA (ABCD224)/ 5170 ASA(75mg)+ |ASA(75mg) | |recurrent <major bleeding
minor IS (NIHSS<3) Clopidogrel (75 stroke
within 24 hours mg)*
- age 240 years
ESPRIT [20] 2006 - TIA/ minor IS 2,739 | Dipyridamole ASA (50- IMACE —major bleeding
(mRS<3) within 6 (400mg) + ASA | 325mg)
months (50-325mg)
- age 230 years
PRINCE [21] | 2019 -TIA(ABCD224 or | 675 Ticagrelor Clopidogrel ©» stroke < major/ minor
>50% symptomatic (180mg)+ASA | (75mg)+ASA | recurrence bleeding
vessel stenosis) with- (100mg) (100mg)
in 24 hours/ minor
stroke (NIHSS<3)
- age 240 years
POINT [22] 2018 - TIA (ABCD224)/ 4,881 | Clopidogrel ASA (50- IMACE Tmajor bleeding
minor IS (NIHSS<3) (75mg)+ASA 325mgq)
within 12 hours (50-325mg)**
- age 218 years
SOCRATES [23] | 2016 - TIA (ABCD224)/ 13,199 | Ticagrelor ASA (100mg) |« MACE —major bleeding
minor IS (NIHSS<5) (180mg)+ASA
within 12 hours (100mg)
- age 240 years
Large vessel
disease
CARESS[24] | 2005 - TIA/ IS within 3 230 Clopidogrel ASA (75mg) IMESon TCD | «» adverse events
months (75mg)* + ASA
- symptomatic ICA (75mq)
stenosis 250%
CLAIR [25] 2010 - TIA/ minor IS within | 100 Clopidogrel ASA (75-160 | J]MESon TCD |« adverse events
7 days (75mg)* + ASA | mg)
- age 218 years (75-160 mg)
symptomatic ICA/
MCA stenosis 250%

*after a loading dose of 300mg in day 1

**after a loading dose of 600mg in day 1
IS: ischemic stroke, TIA: transient ischemic attack, MI: myocardial infarction, PAD: peripheral arterial disease, DM:
diabetes mellitus, MACE: major adverse cardiovascular events, NIHSS: National Institutes of Health Stroke Scale, mRS:
modified Rankin Scale score, ICA: internal carotid artery, MES: microembolic signals, TCD: transcranial Doppler, MCA:
middle cerebral artery
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for the composite endpoint of cardiovascular death,
stroke and myocardial infarction, with no increase in
the risk of hemorrhagic stroke compared to those
patients randomized to aspirin alone. 28 The benefit
on the primary composite outcome of cardiovascular
death, stroke, or myocardial infarction [Hazard Ratio
(HR) = 0.76, 95%Cl: 0.66-0.86] was driven by a
large decrease in the occurrence of ischemic stroke
(HR=0.51, 95%Cl: 0.38-0.68), with no increase on
the risk of hemorrhagic stroke (HR=1.49, 95%Cl:
0.67-3.31). In patients randomized to rivaroxaban
5 mg BID there was a reduction in ischemic stroke
(HR=0.69, 95%Cl: 0.53-0.90) that was offset by
hemorrhagic stroke making this dose unfavorable
(HR=2.70, 95%Cl: 1.31-5.58) [26],

In a predefined subgroup analysis of the COMPASS
trial, the preventive effect of low-dose rivaroxaban
and aspirin combination was found to be particularly
marked for patients with history of previous stroke,
with the rate of ischemic/unknown and disabling
strokes being reduced by 67% and 57% with
the combination treatment compared to single
antiplatelet therapy, respectively 27, Prior stroke was
the strongest predictor of incident stroke and ?”'the
combination of low-dose rivaroxaban plus aspirin
emerges as a novel and potent antithrombotic option
for the secondary prevention of patients with clinical

atherosclerosis and history of previous stroke (Table
5). This presents an opportunity for more effective
stroke reduction while raising potential challenges
in the immediate post stroke setting.

Opportunities in secondary stroke prevention

Coronary artery disease — peripheral artery disease

In the COMPASS trial coronary artery disease was
defined as history of myocardial infarction within
the last 20 years, or multi-vessel coronary disease
with symptoms or history of stable or unstable
angina, or history of multi-vessel percutaneous
coronary intervention, or history of multi-vessel CABG
surgery 81 Peripheral artery disease was defined
as previous peripheral artery surgical intervention,
or percutaneous transluminal angioplasty
revascularization, or previous limb or foot amputation
for arterial vascular disease, or history of intermittent
claudication and ankle/arm blood pressure (BP) ratio <
0.90, or peripheral artery stenosis (250%), or previous
carotid revascularization, or asymptomatic carotid
artery stenosis 250% [26]. Importantly, carotid artery
stenosis or previous intervention met the definition of
peripheral artery disease. This combination of vascular
involvement represents a significant proportion of
stroke patients. In the international Reduction of

Table 3: Inclusion criteria of the Cardiovascular Outcomes for People Using Anticoagulation Strategies

(COMPASS) trial

Inclusion criteria

Definition

1) Coronary artery disease and .

Myocardial infarction within the last 20 years, or
multi-vessel coronary disease with symptoms or with
history of stable or unstable angina, or multi-vessel
PCl, or CABG surgery

Age=65 years, or

Age <65 and documented atherosclerosis
or revascularization involving at least 1
additional vascular bed or at least 2 ad-
ditional risk factors:

Risk factors

- Current smoker

- Diabetes mellitus

- Renal dysfunction (eGFR<60 ml/min)

- Heart failure

- Non-lacunar ischemic stroke =1 month

2) Peripheral arterial disease .

Previous peripheral artery surgical intervention or
percutaneous transluminal angioplasty revasculariza-
tion, or

previous limb or foot amputation for arterial vascular
disease, or

History of intermittent claudication and ankle/arm
blood pressure (BP) ratio < 0.90, or peripheral artery
stenosis (250%)

Previous carotid revascularization, or

asymptomatic carotid artery stenosis =250%

PCl: percutaneous coronary intervention, CABG: coronary artery bypass graft, eGFR: estimated

glomerular filtration rate,
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Table 4: Patient categories that were excluded from the Cardiovascular Outcomes for People Using

Anticoagulation Strategies (COMPASS) trial

Reason for exclusion

Definition

1. High risk of bleeding

2. Any stroke within 1 month

Presence of acute focal neurological deficit
thought to be of vascular origin with signs and
symptoms lasting = 24 hours or to time of death.

. Patients with lacunar strokes

<1.5cm on CT or <2cm on DWI-MRI

. Severe heart failure

EF <30% or NYHA class IlI/IV symptoms

. End stage renal disease

eGFR<15ml/h

. Indication for dual antiplatelet therapy

. Indication for anticoagulation therapy

O |IN([O U |[Dd|W

. Poor prognosis due to non-cardiovascular
disease

e.g. metastatic cancer

9. Treatment with drugs affecting CYP3A4 and/or
p-glycoprotein

Ketoconazole, HIV-protease inhibitors, rifampicin,
rifabutin, phenobarbital, phenytoin, carbamaze-
pine

10. Hypersentivity or contraindications to aspirin
and/or rivaroxaban

CT: computed tomography, DWI-MRI: diffusion weighted imaging sequence on magnetic resonance
imaging, EF: ejection fraction, NYHA: New York Heart Association, eGFR: estimated glomerular filtration

rate, HIV: human immunodeficiency virus

Atherothrombosis for Continued Health (REACH)
Registry approximately 40% of stroke patients were
found to have coexisting coronary artery disease and/
or peripheral arterial disease 1281. Coronary artery
plaque and carotid artery stenosis 250% can be
seen in 62% and 20-30% of patients with recent
ischemic stroke, respectively 2°31. Almost one in
four patients with a recent stroke have a history
of symptomatic coronary artery disease, and these
patients are at an increased risk for both ischemic
stroke and coronary artery disease recurrence 321,
In addition, stroke patients have an approximately
2% annual risk of myocardial infarction, suggesting
a 10% risk in the first 5 years following stroke 133
341 A significant portion of stroke patients have
atherosclerosis — a progressive multifocal vascular
disease 3>371. It is this high risk population that has
a substantially greater risk reduction for stroke with
the use of a combination of low-dose rivaroxaban
and aspirin, over aspirin alone. 2°1,

Complex aortic atheroma

Atherosclerotic disease of the ascending aorta and
aortic arch is known to be independent ischemic
stroke risk factors, especially in the presence of
complex plaques protruding more that 4mm from the
artery lumen and/or with ulcerations or superimposed
thrombus B8 39 Ascending aorta atherosclerosis is a

Archives of Clinical Neurology 32:2-2023, 18-30

known marker of diffuse atherosclerotic disease and
is associated with a higher prevalence of coronary
artery disease, carotid artery disease and peripheral
vascular disease . Complex plagues in the proximal
descending aorta, apart from being associated to
a higher general vascular risk and atherosclerotic
burden in other vascular territories #', have recently
been proposed as a potential mechanism of cerebral
ischemia through end-diastolic retrograde embolism
421 Anticoagulation with warfarin in patients with
ischemic stroke and severe atherosclerosis of
the aortic arch was found to be associated with
increased risk of vascular mortality compared to dual
antiplatelet treatment with aspirin and clopidogrel
131 While not specifically studied in COMPASS,
patients with extensive atherosclerotic plaque in the
aorta may well benefit from low-dose rivaroxaban
combined with aspirin, especially in case of recurrent
ischemic events despite antiplatelet treatment, and
always after the exclusion of other stroke etiologies.

Extracranial large vessel disease

Carotid stenosis of any degree is observed in
up to 45% of patients with stroke “3. In patients
with symptomatic carotid artery disease the risk
of stroke recurrence decreases steadily reaching a
level similar to that of patients with asymptomatic
carotid disease after 2 years from onset, whereas
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Table 5: Overview on the effects of combination treatment on patients with history of prior stroke ran-
domized in the Cardiovascular Outcomes for People Using Anticoagulation Strategies (COMPASS) trial.

Outcome Rivaroxaban plus Aspirin HR (95%Cl) p-value
Aspirin (N=351) Alone
(N=335)
CV death, stroke 3.7%/ year 7.0%/ year 0.57 (0.34-0.96) 0.04
or Ml
All strokes 0.7%/ year 3.4%/ year 0.42 (0.19-0.92) 0.03
Ischemic or uncer- 1.1%/ year 3.4%/ year 0.33(0.14-0.77) 0.01
tain stroke
Hemorrhagic 0.3%/ year 0%/ year - -
stroke
Major bleeding 1.9%/ year 0.5%/ year 3.79(1.07-13.4) 0.04
Minor bleeding 3.0%!/ year 3.3%!/ year 0.91(0.48-1.73) 0.76

CV: cardiovascular, Ml: myocardial infarction, HR: hazard ratio, 95%Cl: 95% confidence intervals

the risk of coronary artery disease seems to increase
continuously over time “4. Population-based studies
suggest that patients with ischemic stroke due to
large artery atherosclerosis have the highest risk of
stroke recurrence from all subtypes, reaching up to
10% in the first month after index event onset 143!,
According to current guidelines from the American
Heart Association/ American Stroke Association
(AHA/ASA) carotid revascularization procedures
with endarterectomy or stenting are suggested in
the ipsilateral internal carotid artery within 14 days
from the ischemic event and are indicated for all
patients with severe ipsilateral stenosis (equal or more
than 70%) and in selected patients with moderate
ipsilateral stenosis (50-69%) ¢!, Even though carotid
revascularization procedures are not indicated in
patients with stroke and ipsilateral stenosis less than
50%, numerous observational data suggest that large
non-stenotic atheromatous plaques, especially in the
presence of ulcers or micro-hemorrhages are directly
associated with a higher risk for cerebral ischemia #”-
491 Taking into account the aforementioned evidence
and the AHA/ASA recommendations “® we consider
that patients with ischemic stroke attributed to a
moderate carotid artery stenosis (50-59%) that
are not candidates for carotid revascularization
procedures could potentially benefit from combined
antiplatelet-low dose anticoagulant treatment.
Although not included in COMPASS, it could be
postulated that patients with complex plaques
(increased width, ulceration, micro-hemorrhage)
associated with less than 50% stenosis and ipsilateral
ischemic stroke/transient ischemic attack (TIA) could
also benefit from combined low-dose rivaroxaban and
aspirin treatment. Likewise, even though patients
with extracranial vertebral artery stenosis were not

included per se in COMPASS and this subgroup
carries a lower risk for stroke recurrence compared to
carotid stenosis %, combined low-dose rivaroxaban
and aspirin treatment could also be postulated to
provide benefit for patients with acute ischemic
stroke attributed to extracranial vertebral artery
atherosclerosis, with or without significant stenosis,
and particularly in those patients with recurrent events
despite antiplatelet monotherapy. Finally, as per the
COMPASS trial inclusion criteria 2 combination
treatment with low-dose rivaroxaban and aspirin
can be used for the long-term management of
patients with symptomatic carotid artery stenosis
receiving treatment with endarterectomy or stenting,
given that carotid intervention reduces the risk of
ipsilateral stroke but does not affect the ongoing
risk of coronary events or stroke in another vascular
distribution, which must be addressed by medical
optimization.

Intracranial stenosis

RCTs suggest decrease in the microembolic signal
burden detected by transcranial Doppler in patients
with extracranial or intracranial large vessel stenosis
more than 50% treated with a combination of aspirin
with clopidogrel 242°. However, these studies were
underpowered to uncover a significant clinical benefit
of dual antiplatelet treatment in the given clinical
setting. SAMMPRIS was the only study providing
evidence of superiority for best medical treatment
with aspirin and clopidogrel over percutaneous
transluminal artery stenting for patients with ischemic
stroke due to an intracranial vessel stenosis equal
or more than 70% . In ischemic stroke patients
with intracranial artery stenosis more or equal to
50% anticoagulation with warfarin and a therapeutic
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Table 6: Current and possible indications of combination treatment with low dose rivaroxaban and aspi-

rin in secondary stroke prevention

Current

1. Coexisting coronary artery disease

2. Coexisting peripheral artery disease (including asymptomatic carotid stenosis)

3. After carotid endarderectomy

4. After carotid artery stenting

Possible

1. Complex atheromatosis of the aorta

2. Symptomatic carotid artery plaque causing 50-69% stenosis and high surgical/ interventional risk

3. Symptomatic non-stenotic complex carotid artery plaque (wide, ulceration, microhemorrhage)

4. Extracranial vertebral artery stenosis with recurrent events despite antiplatelet treatment

5. Intracranial stenosis with recurrent events despite antiplatelet treatment

INR target between 2.0 and 3.0 was found to be
associated with increased major bleeding events
and mortality, with no additional benefit on
cardiovascular outcomes compared to high dose
aspirin "1 Given the disappointing results of both
percutaneous transluminal artery stenting and full
dose anticoagulation with warfarin in ischemic stroke
patients with intracranial stenosis ['> ", we consider
that even though this population has not been
formally assessed within the COMPASS trial the use
of low-dose rivaroxaban and aspirin could potentially
be of benefit for cases of recurrent episodes despite
dual antiplatelet treatment (Table 6).

Embolic Strokes of Undetermined Source

In 2014 the definition of embolic strokes of
undetermined source (ESUS) emerged as a new
clinical construct to characterize patients with non-
lacunar (>1.5cm on CT or >2 cm on MRI), non-
atherosclerotic (absence of significant ipsilateral
vessel stenosis 250%) strokes of undetermined
embolic source, in the absence of a high-risk for
embolism cardiac disease or any other specific cause
B2 Single anticoagulant pathway inhibition with the
use of rivaroxaban (15mg OD) in the New Approach
Rivaroxaban Inhibition of Factor Xa in a Global Trial
versus ASA to Prevent Embolism in Embolic Stroke
of Undetermined Source (NAVIGATE ESUS) trial
was not found to ameliorate the risk of recurrence
compared to aspirin, while was found to increase
the intracerebral hemorrhage risk (HR=6.50, 95%Cl:
1.47-28.8) compared to aspirin ', Likewise, in the
Randomized, Double-blind, Evaluation in Secondary
Stroke Prevention Comparing the EfficaCy and Safety
of the Oral Thrombin Inhibitor Dabigatran Etexilate
(110 mg or 150 mg, Oral b.i.d.) Versus Acetylsalicylic
Acid (100 mg Oral g.d.) in Patients With Embolic
Stroke of Undetermined Source (RE-SPECT ESUS)
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trial dabigatran monotherapy was again not found
to be superior to aspirin in the prevention of
thromboembolism in ESUS patients '"!. Considering
the lack of efficacy and the safety concerns of full-
dose anticoagulation in patients with ESUS, and that
the ESUS construct encompasses multiple potential
embolic sources 3, we expect that combined therapy
of low-dose rivaroxaban and aspirin would provide
benefit for selected ESUS patients with presumed
artery-to-artery embolism, and after a thorough
diagnostic work-up 4. A very recent subgroup
analysis from the COMPASS trial suggested that
combination treatment was associated with reduced
risk of both cardioembolic strokes (HR=0.40, 95% Cl:
0.20-0.7) and ESUS (HR=0.30, 95% Cl: 0.12-0.74)
compared to aspirin monotherapy, while rivaroxaban
5mg BID monotherapy was not associated with
reduction of any stroke subtype .

Challenges in acute stroke treatment

It is expected that a large number of individuals
with high atherosclerotic burden will be treated with
low-dose rivaroxaban plus aspirin for either primary or
secondary stroke prevention ¢ %71, Individuals on dual
therapy have a significantly reduced risk of ischemic
stroke compared with aspirin but some patients on
this treatment will experience events and neurologists
must be prepared to make acute treatment decisions
in this setting. Inevitably questions on the optimal
management of these patients in the acute setting
will arise, mainly regarding the safety of intravenous
thrombolysis.

In a patient with history of low-dose rivaroxaban
plus aspirin intake presenting with a measurable
neurological deficit within 4.5 hours from symptom
onset, it is probably safe to proceed with intravenous
alteplase treatment if the patient has no history of
renal disease (creatinine clearance >50 ml/min) and
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Figure Proposed algorithm on treatment of acute ischemic stroke patients receiving combination of low-
dose rivaroxaban and aspirin presenting within 4.5 hours from symptom onset.

‘ Patient with acute ischemic stroke within 4.5 hours on treatment with Rivaroxaban 2.5mg BID + aspirin (100mg) ‘

Yes
‘ CrCI> 50 mL/min? }——'{ Last Rivaroxaban dose >48 hours?

No | No __--- Yes
! =
! -
i ’/’///,
n/”// .
Yes Proceed with tPA
anti-Xa activity < 0.5 Ul/mL? | ee with
~ | administration
N/A]  T~No
’ Y ?Consider andexanet
T~o . /| alpha administration
S 7/
Yes S~ 4

Normal PT time?

Presence of LVO?

k’/No

Yes

‘ Proceed with MT ‘

CrCl: creatinine clearance, tPA: tissue plasminogen activator, PT: prothrombin time, LVO: large vessel

occlusion, MT: mechanical thrombectomy

the last rivaroxaban dose was more than 48 hours
B8 In case that the last rivaroxaban dose was less
than 48 hours and/or the patient has renal disease,
coagulation tests to estimate either directly or
indirectly rivaroxaban activity should be considered
(Figure).

Rivaroxaban is a selective factor Xa inhibitor, with
a half-life of 5 to 9 hours in healthy subjects and
a dose-dependent bioavailability and prolongation
of prothrombin time (PT), the activated partial
thromboplastin time (aPTT) and the heparin
clotting assay 9. Even though prolongation of
the PT is known to be linearly correlated with the
rivaroxaban plasma concentrations ®%, PT cannot
provide precise information on the level and thus
anticoagulant effect of rivaroxaban; however a
normal PT would suggest that hemostatic function
is not impaired because of the drug . Although
anti-Xa activity test is very sensitive with values
less than 0.5 U/mL corresponding to low factor Xa
inhibitor concentrations (<50-100 ng/mL) %, is not
readily available in most settings while also results
in significant treatment delays. Andexanet alfa, a
recombinant modified factor Xa protein which was
recently approved by the FDA for the reversal of
factor Xa inhibitors, can potentially be considered
in cases of elevated PT prior to the administration
of alteplase 3!,

Although the safety of intravenous alteplase
treatment in patients on active NOAC treatment
has only been suggested by limited case series ©4,

consideration of stroke severity and weighting against
the hemorrhage risk should be the cornerstone on
the decision pathway to proceed with intravenous
alteplase treatment for any given individual ],
Taking into account that mechanical thrombectomy
can improve functional outcomes independent
of pretreatment with intravenous thrombolysis
[66], patients on combination therapy with acute
large vessel occlusion amendable to endovascular
intervention should be treated with direct mechanical
thrombectomy (Figure).

Discussion

COMPASS provides evidence on the superiority
of combined therapy with low-dose rivaroxaban
and aspirin in both primary and secondary stroke
prevention for patients with history of coronary artery
disease or peripheral artery disease 1% 27! There are
several settings in secondary stroke prevention where
the combined therapy of low-dose rivaroxaban and
aspirin might be a valid option, and particularly for
patients with signs of significant atherosclerosis and
recurrent events despite antiplatelet treatment (Table
2). In any case scenario it seems that the higher the
atherosclerotic burden and the more the vascular
risk factors the greater seems to be the benefit of
addition of low-dose rivaroxaban to aspirin ©71.

The amelioration of atherothrombotic embolism
into the cerebral vasculature could be attributed
to the concurrent inhibition of factor Xa by the
anticoagulant regimen and the inhibition of cyclo-
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oxygenase by the antiplatelet agent, resulting in
a dual pathway action in both the coagulation
and platelet aggregation cascade. Taking into
consideration that one out of four stroke patients
is reported to present resistance in the action of
either aspirin or clopidogrel and that 7% of stroke
patients are reported to have resistance in the action
of both antiplatelet agents 18, the addition of an
antithrombotic agent that exerts its action through
a different pathway seems legitimate.

The decision to treat any patient with a
combination of low-dose rivaroxaban and aspirin
should be individualized and after considering the
inclusion and exclusion criteria of the COMPASS trial
(Table 3). Further research on the patient subgroups
that were excluded from the COMPASS trial (patients
requiring anticoagulation, patients with stroke
within 1 month or with previous lacunar stroke or
intracerebral hemorrhage) and in the subgroup of
patients with significant carotid stenosis 250% or
previous carotid intervention (present in 7% of the
COMPASS trial population) is needed to provide
definite answers on the potential utility of combined
anticoagulant-antiplatelet treatment for these high-
risk patient populations.
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Abstract

Background: Patients with pure distal weakness represent a diagnostic challenge. Most of them prove
to have a peripheral neuropathic condition, either neuropathy or radiculopathy, but other diagnoses less
common, should be considered as well.

Methods: We report a case of a young woman with bilateral drop foot and describe the diagnostic
approach, that led to the final diagnosis.

Results: Electrodiagnostic studies limited the diagnostic umbrella, and with the help of muscle biopsy
and genetic testing, she was identified as suffering from Nonaka myopathy, one of the five classic distal
myopathies.

Discussion: Distal myopathies, neuromuscular junction disorders and central nervous system lesions are
rare but nevertheless possible causes of distal limb weakness. In this review article, these conditions are
discussed in the light of electrodiagnostic studies, that are a valuable diagnostic tool in investigating these
cases and help distinguish one from the other.

Keywords: distal myopathy; electrodiagnostic studies; Nonaka myopathy

AMO®OTEPOINAEYPH MNEPI®EPIKH MYIKH AAYNAMIA
KATQ AKPQN: AIATNQ:TIKH NMPOZEITIZH

Mapidvva lManabonoudou’?, lcwpyios Manabnuas’, Euayyenia Anuntpiddou’, Aikatepivn ©gobwpou’, lewpyia MNanayiavvonoudou’, Ztau-
pouna Zanfdkou’, Xpnotos MdoxoBos', lewpyios ToiByouans’

' B" Neuporoyikn KAvikn, EQviko kai Kanodiotpiakd lNaveniotiuio ABnvayv Maveriotnuiakd Noookopegio "Atukdv”
2 Tunua ®uoikoBepaneias, MNaveriotiuio Autikns Attkns
3 A" Neuponoyikn KAivikn, EQviké kai Karobiotpiakd lNaveniotiuio ABnvayv, lNaveniotniakd Noookoueio "Alyiviteio "

NepiAnyn

O1 aoBeveis pe apiyn puikh nepipepikn aduvapia anotedolyv pia diayvwaotikh npoékAnon O NepICodTEPOI
and autous anodeikvietal 6u €xouv npooPonn eite velpwv eite pidyv, annd kal aAfes Alyotepo ouxvés OI-
ayvaaoels npénel va NapBdavovial undyn. Avagépoupe TNy NEPINTwon veapns yuvaikas e appotepdnisupn
ntwon dkpou nodos Kal NEPIYPAPOUE TN BIayvwotKh Npocgyylon nou odnynoe otnv tenikn didyvwon. O
veupopuoalofoyikds éleyxos nepidpioe us mbavés Slayvaoels kal pe i Ponbeia tns Biowias puds kar tou
YEVETUKOU €néyxou €t€On n didyvwon s puondBeias Nonaka, pias ek twv névie KAAOOIKWY MEPIPEPIKWDV
puonaBeitv. O1 NePIPEPIKES HUONABEIES, 01 VOOOI VEUPOUUIKNS olvayns kal ol BAdRes tou KevipikoU Neu-
pIkoU Xuothpatos anotedouv ondvies anid unapktés niBavés aities NepIPepIKs Puikns aduvapias. e autd
10 ApBpo avackénnons, Nepypapovial autd ta ondvia aitia und to npiua tou veupopualoioyikoU eAéyxou,
nou anotedel noAdtupo diayvwotkd epyansio otn Slgpelivnon AUV TwV NEPICTATKMY Kal otn Sidkpion
petagl tous.

Né€eis-kAeibia: distal myopathy; electrodiagnostic studies; Nonaka myopathy
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Introduction

Certain conditions should be considered when
evaluating a patient with distal weakness. If there are
no sensory abnormalities, the differential diagnosis
is further limited to diseases affecting the muscles,
neuromuscular junction, motor nerves, anterior roots,
and motor neurons, either lower or upper (figure 1).

Figure 1: 1. Parasaggital lessions 2. Lower motor neuron
diseases 3. Anterior root lesions 4. Peripheral neuropathy
(motor) 5. Neuromuscular junction disorders 6. Myopathies

Patients with peripheral weakness are mostly
thought to have a peripheral neuropathic condition.
However, less common causes should be considered.
Beginning from the most distal part, myopathies only
rarely affect distal parts. Most myopathies affect
proximal muscles of the legs and arms, or the so-
called “limb-girdle” distribution. Barohn et al [1]
describes 10 distinctive patterns of muscle weakness.
Pattern 2 (Distal Weakness), pattern 3 (Proximal Arm/
Distal Leg Weakness (Scapuloperoneal) and pattern
4 (Distal Arm/Proximal Leg Weakness) include those
myopathies that affect exclusively or concomitantly
distal muscles.

Five distinct predominantly distal myopathies have
been identified [2]: Welander myopathy (late adult

onset, type 1), Markesbery-Griggs/Udd myopathies
(late adult onset, type 2), Nonaka myopathy (early
adult onset, type 1), Miyoshi myopathy (early adult
onset, type 2) and Laing myopathy (early onset, type
3) [3]. Other less common distal myopathies are listed
in Table 1. Apart from these classic forms, other
myopathies may occasionally present with distal
weakness (Table 2).

Neuromuscular junction diseases, namely
Myasthenia Gravis, present with purely motor
symptoms but with a distinct pattern. Patients
with Myasthenia Gravis (MG) typically present with
fatigable muscle weakness, involving the facial
and bulbar muscles, the neck and trunk muscles
and the proximal limbs, the upper limbs affected
more severely than the lower limbs. Distal extremity
muscles are typically spared. However, predominance
of muscle weakness and fatigability in distal limb
muscles should not be ignored and might be
more frequent than suspected [4]. Hand muscles,
particularly finger extensors, are more frequently
involved than were distal leg muscles [5].

Most peripheral neuropathies involve mainly
sensory fibers. Pure motor neuropathies are much
less common. Multifocal motor neuropathy with
conduction block [6] is a rare, slowly progressive,
asymmetric distal limb motor neuropathy with an
upper limb predilection. Hereditary neuropathy
with liability to pressure palsy (HNPP) may present
with unilateral or bilateral drop foot [7]. Spinal root
compression, is a common medical condition, caused
most often by disc degeneration and herniation
and spondylosis. Posterior (sensory) roots are more
often injured, resulting in pain and numbness in the
corresponding dermatomes. Pure motor weakness
due to L5 and less commonly L4 radiculopathy,
rarely occurs, and bilateral presentation is considered
extremely rare. The same applies for bilateral sciatic
and peroneal neuropathy, bilateral lumbosacral
plexopathy, cauda equina and conus medullaris lesion
[7]. Anterior compartmental syndrome of the leg may
result to distal weakness but bilateral presentation
is a rarity.

Anterior horn diseases lead to pure motor
weakness sparing sensory system. Spinal Muscular
Atrophy (SMA), present from early childhood is
characterized by degeneration and loss of motor
neurons in the anterior horn of the spinal cord,
leading to progressive muscle weakness. Depending
on age of onset, severity and life expectancy may
vary. Proximal muscles are preferentially affected,
as are lower more than upper extremities. Adult-
onset Type IV SMA presents as mild proximal muscle
weakness with normal expectancy [8].

Amyotrophic Lateral Sclerosis (ALS), the most
common motor neuron disease, is characterized by
progressive degeneration of upper (UMN) and lower
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(LMN) motor neurons in the brain and spinal cord.
ALS leads to progressive muscle weakness leading
to death, usually from respiratory failure. ALS most
often affects the limbs at onset, and symptoms are
unilateral. Sensory system is spared. UMN features,
like pyramidal signs, accompany those of LMN
involvement [9].

Lastly, distal motor weakness, may occur in cases
of selective involvement of pyramidal tract. Cortical
lesion may mimic peripheral injury, especially when
lesion is situated in interhemispheric fissure, such
as a parasagittal meningioma, that may even affect
both primary motor cortices [10]. In those cases, drop
foot with UMN signs, should raise the suspicion of
central origin of distal weakness.

Case Description

We report a case of a young woman 22 years old,
who developed a slowly progressive distal weakness
in the lower limbs since last year. She didn't report
pain or sensory disturbances nor bulbar symptoms.
She didn’t report cramps, myalgia or fatigue. Her
medical history consisted of adrenal hyperplasia, for
which she was under prezolon 5 mg/d. On physical
examination she had symmetrical weakness on
walking on heels (MRC grade 3/5 for foot extension),
while she could walk on toes. She had no difficulty
in arising from a squatted or supine position. She
had mild weakness in adduction and abduction of
thighs (MRC grade 4+/5). Deep tendon reflexes were
elicited symmetrically with the exception of achilles
reflexes that were abolished. Sensation to touch,
pain, vibration and joint position sense was normal
as was cranial nerve examination. Muscle tone was
normal and had a bilateral flexor plantar response.

Bloods tests were normal or negative for the
following investigations: Full blood count, urea and
electrolytes, liver function tests, vitamin D, B12 and
folate, creatine kinase (CK) 335 U/L, normal range
26-192), lactate dehydrogenase 223 U/L (normal
range 133-225 U/L), antinuclear antibodies 9.99 U/
ml (normal range <12 U/ml), immunoglobulin and
protein electrophoresis. Only creatine kinase (CK)
335 U/L (normal range 26-192) was slightly elevated.
CSF was normal.

Based on the clinical picture and physical
examination, which showed symmetrical distal
weakness in the lower extremities, the differential
diagnosis showed mainly a peripheral nerve disorder
with a predisposition to motor fibers. Second, the
history of chronic steroid intake raised the hypothesis
of an underlying myopathy, even though the
distribution of weakness did not fit the more common
proximal pattern. As for the other possible causes of
distal weakness, they were considered more remote,
based on specific features: too young for ALS, no

pyramidal signs for parasaggital lesions, symmetrical
occurrence not common in radiculopathies, no
fatigue as expected in MG.

She underwent neurophysiological investigation.
Nerve conduction studies (NCS) were normal in
upper and lower limbs. Needle electromyography
(EMG) revealed fibrillation and positive potential in all
examined muscles in lower limbs, sparing quadriceps
and low-amplitude and short-duration polyphasic
motor units action potentials (MUAPs) in several
muscles in upper and lower limbs (Figure 2).

Figure 2
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Figure 2: EMG findings

MRI lumbosacral spine was normal. Cerebrospinal
fluid (CSF) examination was unremarkable apart from
positive oligoclonal bands with normal IgG index 0.5
(normal range <0.8).

SMA gene testing for type 3 and 4 was negative.
Muscle biopsy from left gastrocnemius muscle
revealed rimmed vacuoles and eosinophilic inclusions
(figure 3).

Figure 3

Figure 3: HE: increased muscle fiber diameter variability - in
the center of the slide, there is a muscle fiber with multiple
irregular-shaped rimmed vacuoles

GMT: multiple muscle fibers with rimmed vacuoles and
eosinophilic inclusions

NADH: disruption of intermyofibrillar network in multiple
muscle fibers and unevenness of oxidative staining in some
of them resembling core-like areas

Whole Exome sequencing showed the ¢.1985C>T
(p.A662V) GNE pathogenic variant (previously
referred to as p.A631V) that has been reported in
individuals with GNE-related [11].
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Discussion

This is a case of a symmetrical distal pure motor
weakness, that was complicated by the EMG findings.
The first hypothesis of peripheral nerve disorder was
ruled out, since NCS were totally normal. On the
other hand, EMG findings were consistent with
neurogenic (acute denervation) and myopathic (small
polyphasic motor units) lesion simultaneously, in a
wide distribution, mainly distally.

Acute denervation

Acute denervation is the hallmark of lower motor
neuron diseases and is associated with neuropathic
disorders (neuropathies, radiculopathies). A fibrillation
potential (FP), which is a spontaneous depolarization
of a muscle fiber, is derived from the extracellular
recording of a single muscle fiber. Positive sharp
waves (PW) have the same significance as FP: they are
the spontaneous depolarization of a muscle fibers.
The mechanism by which a single muscle fiber action
potential can assume either a FP (i.e., brief spike) or
a PW morphology is not completely agreed upon
[12]. They both represent the spontaneous firing
of a single muscle fiber with an unstable resting
membrane. FP/PWs occur in any muscle fiber that
is not innervated, due to neurogenic or myopathic
processes.

In neurogenic disorders, such as radiculopathies,
mononeuropathies, or motor neuron disease, loss or
degeneration of axons leads to denervated muscle
fibers. Although FP/PW are typically associated with
neuropathic disorders, they also may be seen in
some muscle disorders (especially the inflammatory
myopathies and dystrophies) and rarely in severe
diseases of the Neuromuscular Junction (NMJ),
especially botulism [12]. In myopathic diseases, that
produce pathologic changes of muscle fiber necrosis,
fiber splitting, functional denervation of individual
or segments of muscle fibers, occurs as the fiber
becomes separated from the end plate zone [1]
[3]. The presence of FP/PW potentials in myopathic
disorders probably relates to isolation of part of the
muscle fibers from their endplates, so that they are
denervated functionally (Figure 4) [14].

denervured
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Figure 4: Generation of fibrillation potentials / positive sharp
waves in injured muscle fibers

They are thought to most likely occur as a
consequence of segmental inflammation or necrosis
of muscle fibers, separating a distal, healthy portion
of the muscle fiber from the part attached to the
endplate. Infarction of small intramuscular nerve
twigs by surrounding interstitial inflammation also
is speculated to be a possible cause of denervation
in inflammatory myopathies. Although the presence
of denervating potentials in a patient with myopathy
often suggests the diagnosis of an inflammatory
myopathy, denervating potentials can occur in
a variety of myopathies. In chronic myopathies,
complex repetitive discharges may also be seen.

Inflammatory myopathies (Polymyositis,
Dermatomyositis, Inclusion Body Myositis) are
characterized by tenderness and weakness. Proximal
muscles are preferably affected. Spontaneous activity
is generally profuse. However, in one large study
of 98 patients with myositis, a distal-to-proximal
gradient of abnormalities was found in the lower
limbs, which might lead to confusion with neurogenic
diseases [15], as it happened in our case. In Muscular
Dystrophies FP, PW and complex repetitive discharges
may be found because of segmental necrosis of
muscle fibers or the presence of regenerating
fibers. In hypothyroidism spontaneous FP/PW and
fasciculation potentials, together with trains of
complex repetitive discharges, may also be found
in rare instances [14]. It must be remembered
that in cases of endocrine myopathies, other
types of neuromuscular disorders may coexist,
and that these may complicate the EMG findings.
Patients with hypothyroidism are liable to develop
peripheral nerve entrapment syndromes. Similar
findings are encountered in cases of hyperkalemic
or normokalemic periodic paralysis and in patients
with acid maltase deficiency, where spontaneous
FP/PW, myotonic discharges, and complex repetitive
potentials may be found. However, the motor unit
action potentials are similar in character to those
seen in other myopathies, that is motor unit action
potentials are reduced in duration and number [14].

Myopathy is a rare manifestation of primary
systemic amyloidosis. Needle EMG reveals findings
similar to those of a chronic inflammatory myopathy.
FP/PW potentials are common, most often in the
gluteus medius and paraspinal muscles. Motor unit
action potentials may be of short duration and low
amplitude, especially in proximal muscles; however,
long-duration large potentials sometimes are found,
and occasionally a mixed population of motor units
is encountered [16].

In chronic alcoholics, EMG typically reveals FP/PW
and motor unit action potentials that are small and
of short duration [14]. In Critical lliness Myopathy
the EMG findings include small, short duration,
polyphasic, motor unit action potentials and early
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recruitment of motor units; FP/PW is sometimes
conspicuous and cannot be used to distinguish critical
illness neuropathy from myopathy [17],[18].

FP/PW are rarely seen in MG or botulism [19].
They are usually inconspicuous and present mostly
in proximal muscles, most commonly in bulbar
and paraspinal muscles of patients with late-onset
disease. Their presence should raise the suspicion
of an alternate diagnosis or associated illness. The
mechanism of FP/PW in NMJ disorders is likely
persistent transmission block, resulting in “'effective”
denervation of individual muscle fibers. A full report
of myopathies and NMJ diseases with FP/PW is
presented in table 3.

MUAPs morphology

The second main finding of EMG was short
duration, small amplitude, polyphasic MUAPs. In
most myopathies, there is dropout or dysfunction
of individual muscle fibers that effectively decreases
the size of the motor unit whereas the actual number
of motor units does not change, as it happens in
motor neuron diseases.

MUAP amplitude depends on just the few muscle
fibers that are very close to the needle electrode.
MUAP phases often are increased (>4 phases) in
myopathy, but this is a nonspecific finding. The
number of phases is primarily a measure of synchrony,
and polyphasia may be seen in both myopathic and
neuropathic disorders.

MUAP duration is the most important parameter
to measure in myopathy as it reflects the total
number of muscle fibers in a motor unit. In myopathy
and myositis duration characteristically decreases,
explained by the random dropout of muscle fibers.
Short-duration MUAPs often have low amplitude
and early (rapid) recruitment because small MUAPs
generate a small amount of force. Hence, early
recruitment refers to inappropriate firing of many
small MUAPs to overcome the handicap. However,
because each motor unit has fewer fibers than
normal, it can generate less force.

Brief-duration MUAPs may be seen in conditions
other than myopathy, whenever a disorder causes
loss or dysfunction of individual muscle fibers (e.g.,
myopathy, NMJ disorders with block, disorders of the
terminal axon) without affecting the motor neuron
and its main axon [12].

In ALS, when early reinnervation occurs after severe
denervation, only a few fibers may be successfully
reinnervated, resulting in nascent (early reinnervated)
motor unit potentials, which are also short and small
[20].

In NMJ disorders, conventional needle EMG is
usually normal. However, non-specific changes are
often observed, like FP/PW discussed earlier. Short

Archives of Clinical Neurology 32:2-2023, 31-40

duration, low amplitude, and polyphasic MUAPs in
proximal muscles, similar to those seen in myopathies
are occasionally found. Those small MUAPs are
caused by physiological blocking and slowing of
neuromuscular transmission at many end plates
during voluntary activation. This leads to exclusion
of many muscle fiber action potential from the MUAP
(hence the short duration and low amplitude) and
delay of neuromuscular transmission of other fibers
(hence the polyphasia) [19].

In periodic paralysis, during paralytic attack show
low CMAPs, decrease insertional activity, and short-
duration, low-amplitude, and polyphasic MUAPs [7].
Lastly, in paraneoplastic syndromes, antibodies may
selectively attack terminal axons resulting in small
MUAPs [21].

Table 4 shows all non-myopathic disorders showing
“myopathic” MUAPs.

Interference Pattern (IP)

Interference Pattern depends on recruitment
and activation of MUAPs. Recruitment refers to the
ability to add MUAPs as the firing rate increases.
Recruitment is altered in peripheral disorders. It
is reduced in neuropathic diseases due to loss of
MUAPs. In the case of myopathies, where there is
loss of muscle fibers, MUAPs become smaller, and
generate less force. As a consequence, many small
MUAPs must fire almost simultaneously to generate
a small amount of force, and this phenomenon is
called “early recruitment”. Early recruitment might
also be seen in NJM disorders. However, in chronic
myopathies, where most muscle fibers in many motor
units are lost, the number of MUAPs decreases.
This results in decreased recruitment which may be
confused with a neurogenic disorder [7]. Activation
refers to the ability to increase firing rate and is a
central process. Poor activation is seen in diseases
that affect Central Nervous System or may reflect
poor cooperation due to pain or functional disorders
[12]

Diagnostic Approach

In this case of bilateral distal lower limb muscle
weakness, several possible diagnoses should
be considered, as discussed in the Introduction
section. Electrodiagnostic studies is the main tool
to support or rule out each of them. Distal lower
limb weakness caused by central lesions, situated
in the parasaggital area, would not have elicited
acute denervation, nor small MUAPs. The main
finding would have been poor activation of MUAPs
resulting in poor IP. Lower motor neuron diseases,
ALS and SMA, can elicit both acute denervation and
small MUAPs. ALS was ruled out due to patient’s
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Table 1. Classic and Less Common Distal Myopathies [1,3,32]

TYPE

| INHERITANCE | INITIAL WEAKNESS

| BIOPSY

CLASSIC DISTAL MYOPATHIES

Welander— late adult type 1 AD Hands, fingers, Myopathic; rimmed
wrist extensors vacuoles in some
Udd—Iate adult type 2a AD Legs, anterior Myopathic; rimmed
compartment vacuoles in some
Markesbery—Griggs late AD Legs, anterior Vacuolar myopathy;
adult type 2b compartment myofibrillar features
Nonaka—early adult onset or AR Legs, anterior Vacuolar myopathy
sporadic type 1 (h IBM2) compartment
Miyoshi—early adult AR or Legs, posterior Myopathic, usually no
onset type 2 (LGMD 2B) sporadic compartment vacuoles; “endstage”
gastrocnemius
Laing—early adult AD Legs, anterior com- Moderate myopathic
onset type 3 (MPD1) partment, changes; no vacuoles
neck flexors in most
LESS COMMON DISTAL MYOPTHIES
Myopathy with anterior leg spar- | AD Calf & hands Fiber size variability
ing
Myopathy with Paget’s & demen- | AD Proximal & distal leg Myopathy with vacuoles
tia young adult
Distal Myopathy with vocal cord AD Legs, hands or vocal Myopathy with vacuoles
& pharyngeal weakness, MPD2 — cords
late adult onset
Miyoshi-like myopathy 3 AR Posterior legs Myopathy with sarco-
early adult onset lemmal
lesion
Distal nebulin myopathy -child or | AR Toe & finger Myopathy with small
adult extensor rods
limb girdle muscular dystrophy AR Leg: proximal & ante- | Myopathy, rimmed
2G puberty onset rior distal vacuoles
Distal myopathy type 3 (MPD3) AD Asymmetric distal leg | Myopathy with vacuoles
early adult onset & hand

young age and the lack of pyramidal signs. SMA
type lll, IV was considered as a possible diagnosis and
genetic testing was ordered, but the diagnosis was
not confirmed. Lesions in anterior roots could have
given rise to FP/PW but not to small MUAPs, nor to
early recruitment. Motor neuropathies were ruled out
since motor conduction studies were normal. NMJ
disorders might have had FP/PW and small MUAPs,
but clinically no fatigue was documented. Finally,
distal myopathy, is the last possible explanation
of the electrophysiological findings. A biopsy was
performed from left gastrocnemius (lateral head
muscle) that showed myofribillar inclusions (figure 2).
Genetic testing confirmed the diagnosis of Nonaka
myopathy.

Nonaka Myopathy

Nonaka myopathy, described in 1981 by
Nonaka[22]is a distal myopathy with rimmed

vacuoles and lamellar (myeloid) body deposits cause
by mutations in gene GNE which encodes for the N-
acetylglucosamine epimerase/N-acetylmannosamine
kinase (GNE) [23]. This myopathy is also called
“Quadriceps Sparing Myopathy” and “Hereditary
Inclusion Body Myopathy”, due to histological
similarities to Inclusion Body Myositis. GNE
myopathy has an estimated worldwide prevalence
of 1/1.000.000 [24]. Symptoms occur most frequently
in the third decade of life, although, few early and
late onset cases have been reported [25]. The typical
clinical presentation begins with distal weakness in
the legs (foot drop). Progressive muscle weakness
and atrophy follows in lower and upper limbs,
with relative sparing of quadriceps. Simultaneous
involvement of posterior thigh muscles and tibialis
anterior point towards GNE myopathy [26].
Neurological examination is otherwise normal, as it
is with cognition.
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Routine blood tests reveal mild to moderate CK
elevation and probable mild ALT elevation. Muscle
imaging is a non-invasive tool helping to diagnose
patients in early stages. MRI shows preferable muscle
damage in distal legs (anterior compartment) and
posterior thigh compartment while quadriceps
remains unaffected [27]. Muscles in younger
patients that appear normal in T1, occasionally show
hyperintensities in T2-weighted sequences, which

may indicate a degree of edema.

There are limited number of studies assessing
cardiac involvement in GNE myopathy and did not
show any specific abnormality linking GNE myopathy
to heart disease. It is also generally considered that
GNE myopathy does not predispose to respiratory
failure [28].

EMG in patients with Nonaka myopathy correlate
with clinical presentation and show myopathic

Table 2. Other myopathies that can have distal weakness [3,32]

TYPE

WEAKNESS

Myotonic dystrophy (DM)

Facioscapulohumeral dystrophy (FSH)
(1]

Scapuloperoneal distribution

Scapuloperoneal syndromes

Oculopharyngeal dystrophy

Oculopharyngodistal myopathy
(recessive)

Emery-Dreifuss humeroperonal dys-
trophy

Inflammatory myopathy

Inclusion body myositis (IBM) [1]

Wrist and finger flexors

Polymyositis [1]

Wrist and finger flexors

Metabolic myopathy

Debrancher deficiency [33]

Scapuloperoneal distribution

Acid-maltase deficiency [34]

Scapuloperoneal distribution

Congenital myopathy

Nemaline myopathy [35]

Ankle dorsiflexion weakness

Central core myopathy [36]

Weakness of the great toe and

ankle dorsiflexors

Centronuclear myopathy type 2 (Dy-
namin 2; 19p13)[37]

distal upper and lower limbs
weakness

Nephropathic cystinosis [3]

Distal myopathy and dysphagia

Cytoplasmic body myopathy
(Myofibrillary inclusions in
Type | muscle fibers; Domi-
nant)

Hyperthyroid myopathy

hIBM3 (Myosin heavy chain
lla; Chromosome 17p13;
Dominant)

hIBM and respiratory failure
(6927; Dominant)

Distal weakness (distal my-
opathy or motor neuropa-
thy; KLHL9; Chromosome

9p22; Dominant)

Distal weakness, hoarse-
ness & hearing loss (MYH14;
Chromosome 19q13.33;
Dominant)
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changes and spontaneous activity [22]. Muscle
biopsies are characterized by small angular fibers,
rimmed vacuoles, deposition of various proteins
and intracellular Congo red-positive depositions in
vacuolated or non-vacuolated fibers. Inflammatory
cell infiltration can occasionally be detected. Finally,
the GNE gene is located on chromosome 9 and
consists of 13 exons. Spectrum of disease-causing
mutations is wide and constantly growing. Currently,
over 150 mutations are known to be causative for
GNE myopathy [29].

There is no approved treatment for GNE
myopathy to date. Current patient management is
focused on improving quality of life by addressing
major symptoms. It is known that the disease
gene GNE, encodes glucosamine (UDP-N-acetyl)-2-
epimerase and N-acetylmannosamine kinase, two
essential enzymes in sialic acid biosynthesis. Muscle
atrophy and weakness were completely prevented
in @ mouse model after treatment with sialic acid
metabolites orally, thus providing evidence that
hyposialylation might be one of the key factors in
the pathomechanism of GNE myopathy [30]. IVIG
therapy was tried in a small group of patients with
modest results. However, Immunohistochemical
staining and immunoblotting of muscle biopsies for

alpha-dystroglycan and NCAM did not show that IVIG
treatment improves muscle syalilation, and therefore,
IVIG therapy was abandoned [31]. The intermediate
of the sialic acid biosynthesis pathway - N-acetyl-
D-mannosamine (ManNAc) is another potential
therapeutic option. ManNAc is reported to be safe
with recent publications suggesting that ManNAc
restores the intracellular biosynthesis of sialic acid
[22]. Patients suffering from GNE may benefit of
consumption of food rich in sialic acid, such as milk
and dairy products (e.g. whey) but no research has
been conducted yet to support this. On the other
hand, physical therapy is strongly recommended to

patients to help them maintain functioning.

Conclusions

GNE myopathy is a rare disease, discovered
relatively recently, 40 years ago, with a unique
presentation, affecting mainly distal limbs and
with a unique neurophysiological picture, i.e. small
MUAPs and active denervation at the same time.
However, when assessing a patient with distal limb
weakness without sensory disturbances, among other
diagnostic thoughts, GNE myopathy should always
be considered.

Table 3 Myopathies with FP/PW [7,12,13]

Inflammatory

Polymyositis / Dermatomyositis, Inclusion Body Myositis, HIV associated myopathy, Human
T-cell lymphotropic virus-1 myopathy/polymyositis

Infiltrative
Sarcoid Myopathy, Amyloid
Muscular dystrophies

Dystrophin deficiency (Duchenne and Becker), Facioscapulohumeral muscular dystrophy,
Autosomal recessive distal muscular dystrophy, Emery-Dreifuss muscular dystrophy,
Oculopharyngeal muscular dystrophy, Limbe-girdle

Myotonic Dystrophies
Metabolic myopathies

Acid maltase deficiency myopathy, Carnitine deficiency myopathy, Debrancher deficiency

myopathy
Hypothyroidism

Critical lllness Myopathy

Congenital myopathies

Centronuclear/Myotubular myopathy, Nemaline rod myopathy

Infectious myopathy

Trichinosis, Toxoplasmosis
Muscle trauma and Acute rhabdomyolisis
Toxic myopathies

Colchicine, azidothymidine (AZT), alcohol, chloroquine, hydroxychloroquine, pentazocine,
clofibrate, e-aminocaproic acid, cholesterol-lowering agents, Lipid lowering agents

Neuromuscular Junction Diseases

Myasthenia Gravis, Lambert-Eaton Myasthenic Syndrome, Botulinum intoxication
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THE VALUE OF QUANTITATIVE MEASUREMENT OF PAIN
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ABSTRACT

Objective: The value of quantitative measurement of pain sensation after C nociceptor activation with
transdermal sinusoidal current wave stimulation protocol and skin biopsy.

Methods: 30 healthy volunteers aged 20-30 years (17 females 18 males) participated after having given
their informed consent. Half-sine wave pulses of 0.5sec duration (1Hz) were generated at intensities of 0.2
to 1 mA by a constant current stimulator. Apart from half-sine wave stimulation, sine wave pulses of 60sec
duration (4Hz) were generated at intensity of 0.2mA also by the constant current stimulator (Digitimer
Ltd, Welwyn Garden City, UK) controlled by DAPSYS 8 (www.dapsys.net). Moreover, we performed 3-mm
skin punch biopsies 10 cm above the lateral malleolus of the leg and in the middle of the volar side of the
forearm to the volunteer’s group.

Results: \We demonstrate that delivering transdermal sinusoidal half sine wave when trying to stimulate
mechano-sensitive C fibers, when the amplitude of the delivered wave is increased from 0.2mA to TmA
our protocol, pain sensation is also increased following the same scheme. If we observe a different scheme
of activation in C fibers, this could be a sign of neuropathic pain. Considering the mechano-insensitive C
fibers of pain, when trying to stimulate them we expect increasing pain sensation and then familiarization,
desensitization and reduction of pain sensation. As a result, if this scheme isn’t observed when sine wave
is delivered transdermal with 1 min of duration, and we observe a different scheme, a C fiber neuropathy
and neuropathic pain could be involved. Regarding the skin biopsies, a correlation between pain sensation
of sine wave (delivered transdermal to stimulate mechano-insensitive C fibers of pain on the forearm), and
the nerve fiber density was observed. A correlation between the bifurcated fibers of the biopsy site and
the pain sensation was observed when mechanosensitive and mechano-insensitive fibers are stimulated,
which needs further investigation. Also, a correlation between the remnant nerve fibers of subepidermal
nerve plexus and mechano-insensitive nerve fibers of pain is observed that also needs further investigation.

Conlclusion: Skin biopsy and transdermal electrical stimulation are very promising available tools of
diagnosing C fiber neuropathies and assessing neuropathic pain.

Keywords: neuropathic pain, painful neuropathy, peripheral neuropathy, chronic pain, nerve fibers, sinusoidal
transdermal stimulation, skin biopsy
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Zt6xos: H onpacia tns nolotkns ektipnons tns aioBnons névou petd tnv evepyonoinon twv C Ivav
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evnuépwon Kal €yypagn ouykatdBeon. XopnyhBnkav nadpoi npitovogidous kupatos Sidpkelas 0,5
deuteponéntwy (1 Hz) oe au€avépeves evidoels and 0,2 éws 1 mA and évav dieyéptn otaBepol pelatos.
Ektos and in digyepon npitovoelbous Kupatos, nafuoi nuitovoeidous kuuatos didpkeias 60 deuteponéntwy
(4Hz) xopnynBnkav o€ évtacon 0,2 mA enions and tov dieyéptn otabepou pelpatos (Digitimer Ltd, Welwyn
Garden City, UK) nou eAéyxetal anoé to DAPSYS 8 (www.dapsys.net ). EninAéov, npaypatonolnBnkav Bioyies
béppatos ndxous 3 mm, 10 cm ndvw anéd tov €16 €Ew opupd Kal otn peadtnta tou Geglou avuPpaxiou.

Anotedéopara: Anodeikvietal 6t n xopnynon d1adeppikoU npitovogidous pelatos Katd thy npoondBeia
diéyepons unxavoeuaioBntwy Ivv C, 6tav n éviacn tou xopnyoUpevou pelpatos au€dvetal, augdvel Kal
n aioBnon névou akonouBwvtas to idlo npdtuno. Edv napatnphooupe SIaPopetKOd OXNpa EvEPyOmnoinans
ous fves C, pnopei va eival évdei§n veuponaBnukolU névou. Ocoov apopd us unxavo-euaiobntes ives C
tou noévou, étav npoonabolpe va us dieyeipoupe Us ives autés avapévoupe augavopevn aiocBnon névou
Kal ot ouvéxela eCoikeiwon, aneuaioBntonoinon kai peiwon s aioBnons névou. Qs anotéfeoa, €4qv
autd 1o oxnpa dev napatnpnBei étav 1o nuitovoeldés KUpa xopnyeital d1adepuikd pe Sidpkeia 1 Aentd kal
napatnphooupe éva Slapopeukd oxnpa, Pnopei va epniéketal veupondBeia vaov C kal veuponabnukods
névos. Ooov agopd us Ployies dépuatos, napatnphBnke cuoxéuon peta&U s aiobnons névou, tou
NpItovogldous KUpatos (nou xopnyhBnke diadeppikd yia tnv igyepon twv pnxavo-euaioBntwy C Ivav ndévou
oto avuPBpdxio), Kal s NUKVOTNTAS TWV VEUPIKDY V@Y. MapamnphBnke cuoxéuon Petall twv OIXaopévwv
V@V tns Béons Bloyias kail tns aioBnons névou otav leyeipovial PNXavoeUaioBnTes Kal UNxavoeuaioBntes
fves, kdu nou xphdel nepaitépw Olepelivnons. Enions, napatnpeital cuoxéuon Petaty twv unoAsidpdatwy
VEUPIKWV VAV TOU UNOEMIOEPUIKOU VEUPIKOU NAEYHATOS KAl TWV PNXAVO-£UaioBNTwV VEUPIKWDV VOV NdVOU
nou xpheel enions nepaitépw digpelivnons.

Tuunépaopa: H Bioyia 6¢ppatos kal n diadeppikh niektpikh diéyepon sival nonAd unooxdpueva diabéoiua
epyaneia yia tn didyvwon twv veuponabeidv wwv vav C kal tnv ag§loAdynon tou veuponabnukou névou.

Né€eis kAe1d1a: Neuponabnukos névos, eNmdOUVES veupondBeies, NePIPEPIKN VEUPonABeld, Xpdvios NOVOS, VEUPIKES
ives, 1adepuikh nAektpikn digyepon, PBroyia Sépuatos

INTRODUCTION

Chronic pain disorders are characterized of
malfunctioning in one or several mechanisms
underlying the nociceptive function (Mendell
2011; Sandkihler 2009; Woolf 2011). Pain
sensation disorders are a special type of peripheral
neuropathy that affects the sensory C fibers and
autonomic nervous system fibers. (Lan Zhou
2009). Conditions with chronic pain expression are
diabetes mellitus, alcoholism, amyloidosis, hereditary
neuropathies; mononeuropathies such as trigeminal
or glossopharyngeal. (Woolf 2004; Horowich et al.
2007; Borchers and Gershwin 2014; Devigili et al.
2008; Kehlet et al. 2006)

Nociceptors innervating superficial and deep
somatic tissues are primary sensory neurons
impacted by external and internal stimuli. (Gold
et al. 2020). Based on their responsiveness to
mechanical forces, heat, and exogenous irritant
chemicals they have been classified into three main
groups, mechano-nociceptors (responsive only to
mechanical forces initially)_polymodal nociceptors
(responsive to mechanical or chemical stimuli), and
silent nociceptors_(Ad or C fibers unresponsive
or with very high threshold to mechanical stimuli
when it comes to sustained pressure or because of

inflammation(Belmonte C., 2009).

In general, Ad fibers are the first that respond
to a stimulus and they are responsible for the
sharp pricking pain experienced when a punctuate
mechanical stimulus is applied. In contrast, C
polymodal nociceptor fibers initiate a persisting
pain sensation. (Belmonte C., 2009). It should be
noted that unmyelinated polymodal and silent C-
nociceptors have higher activation thresholds for
rectangular pulses when compared to myelinated
Ab fibers. Jonas et al. indicated C-nociceptors could
be stimulated without AJ initial fiber activation
with sinusoidal transdermal stimulation(Jonas et
al. 2018). Thus, we followed a transcutaneous
half-sinusoidal stimulation paradigm for selective
C mechanosensitive nociceptor activation and a
sinusoidal one for mechano-insensitive C fiber
activation, protocol, to healthy human volunteers.

Furthermore, skin biopsy enables the quantification
of the intraepidermal nerve fibers, thus providing
concrete evidence of small-fiber loss as well as
assessing in general epidermal innervation. As a
result, it is truly regarding as the most reliable tool
for diagnosing small-fiber neuropathies. (Truini et al.
2014; Tesfaye et al. 2010, Lauria et al. 2010; Nolano
et al. 2013) We compared the results of the half sine

¥ EAAHNIKH ) .
NEYPOAOTIKH Archives of Clinical Neurology 32:2-2023, 41-47
2=J ETAIPEIA



The value of quantitative measurement of pain sensation

43

protocol, as well as the sine protocol, with the skin
biopsy results to assess the qualitative assessment
of pain and small fiber loss.

EXPERIMENTAL PROCEDURE

Subjects

In the experimental protocols 30 healthy volunteers
aged 20-30 years (17 females 18 males) participated
from November 2019 to March 2020, after having
given their informed consent. All subjects were
familiar with the principles of the method and the
general intention of the study. All control subjects
were healthy volunteers without history of diabetes
mellitus, neuromuscular disorders, or autonomic
dysfunction and without any regular medication.
Exclusion criteria were every disease connected
to neuropathic pain that could possibly affect the
research results such as angiitis, diabetes mellitus
and polyneuropathy. The study was approved by the
local ethics committee in Attica (Ethics committee of
National and Kapodistrian University of Athens). The
volunteers were comfortably seated on a reclining
chair and their right arm or right foot was placed on
the chair’s cushion with the volar side up. The limb
was stabilized to keep it in the same relaxed position
during the whole experiment. The experiment was
applied at the following sites: at the right upper
extremity: to the volar forearm, to the thenar and
to the index finger to the base of distal phalanx, and
then at the right lower extremity, to the biopsy site of
the distal leg (10cm above the external malleolus), to
the foot dorsal, to the foot plantar and to the base
of the distal phalanx of the great toe. Experimental
sessions lasted about one hour in total..

Electrical stimulation

Initially, half-sine wave pulses of 0.5sec duration
(1Hz) were generated at intensities of 0.2 to 1 mA by
a constant current stimulator (Digitimer Ltd, Welwyn
Garden City, UK) controlled by DAPSYS 8 (www.
dapsys.net). Stimuli were delivered by a pair of L-
shaped blunted bipolar platinum-iridium electrodes
placed on a length of 3 mm onto the skin surface
within the innervation territory of characterized C
fibers. Then, amplitudes of 0.2, 0.4, 0.6, 0.8, and
1 mA were applied with one repetition for each
stimulation intensity and interstimulus intervals of 10
seconds between the stimuli. After every stimulation,
the subject was asked to assess the pain sensation.

Apart from half-sine wave stimulation, sine wave
pulses of 60sec duration (4Hz) were generated at
intensity of 0.2mA also by the constant current
stimulator (Digitimer Ltd, Welwyn Garden City, UK)
controlled by DAPSYS 8 (www.dapsys.net). Stimuli
were delivered as above by a pair of L-shaped blunted
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bipolar platinum-iridium electrodes placed on a
length of 3 mm onto the skin surface within the
innervation territory of characterized C fibers. Each
15sec, the subject was asked to assess pain sensation.

Termination of participation

The participation of the subjects at the research
could be terminated any time and for many reasons
such as, severe no compliance with the protocol as
estimated by the researcher, intentional termination
by the subject who has the right to cease at any time
his participation to the research, induce of severe
pain or situations that could interfere with the results
of the research as estimated by the researcher always
in regard with the Local Ethics Protocol. Each subject
that terminated his participation would always
be asked for the reason, which would be noted.
Nevertheless, nobody terminated the study, but
only 19 (11 females and 8 males) of the participants
acceoted to undergo skin biopsy because of the
invasive part of the procedure.

Psychophysics in controls

The subjects were asked to rate the pain sensation
induced by electrical stimuli on a numeric scale from
0 to 10(NRS scale), in which the value of 0 should
indicate no pain and 10 should be assigned to
the maximum pain the subject have ever felt, and
accordingly 1 should be the least pain.

As described above, half-sine wave pulses were
delivered through transcutaneous bipolar electrodes
at intensities of 0.2-, 0.4-, 0.8-, and 1-mA amplitude
to the sites described, to the skin of 16 male and 19
female healthy volunteers (20-30 years), and pain
sensation was asked to be rated after every pulse
during the interstimulus intervals. Then, during the
sine wave pulse of 60sec duration delivered through
transcutaneous bipolar electrodes at intensity of
0.2mA, also to the sites described, to the same
subjects, pain sensation was asked to be rated every
15 seconds.

Subjects were also asked to describe the quality
and the nature of the sensation in their own terms.

Skin biopsy

Moreover, we performed 3-mm skin punch
biopsies 10 cm above the lateral malleolus of the
leg as described earlier and in the middle of the
volar side of the forearm to the volunteer’s group.
Biopsy specimens were consolidated with 4%
buffered paraformaldehyde. Then they were washed
in phosphate buffer solution for 3 times with interval
time of 10 minutes and subsequently stored in 10%
sucrose with 0.1 M phosphate buffer solution when
finally, could be cryoprotected.
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Statistics

Statistical tests were performed in STATISTICA 7.0
(StatSoft Inc, Tulsa, OK). Responses to half-sine and
sine waves were compared between the two genders
by one-way analysis of variance (one way ANOVA).
T-tests were used for analysis comparing the pain
sensation that was induced between the sites,
for the same amplitude. The IENFD was estimated
according to the European Federation of Neurological
Societies guidelines, as number of fibers penetrating
the dermal-epidermal junction, expressed as fibers/
mm. Then, the IENFD (fibers/mm) that was calculated
with the biopsy was compared by one-way analysis
of variance (ANOVA) with the pain sensation for
the same sites that the subjects noted during the
transdermal electrical stimulation.

RESULTS

Psychophysics in Healthy Human Subjects

Skin nociceptor activation was performed upon
transcutaneous sine and half sine wave stimuli in 35
human subjects and was quantified psychophysically.
Pain sensation was found to be independent of sex
(p> 0.05, one way ANOVA) in both the sine and
the half sine wave stimuli, except from the thenar
site, where p value was p=.03 <.05 for the half sine
wave stimulation.

Intensity response relations.
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Figure 1Intensity response relations. The zero is for the
group of women, wihle the 1 is for the group of men. We
observe that increasing the intensity of the transcutaneous

stimulation, the pain sensation is also increased.

Mechanosensitive nociceptors

Comparing the mean between the groups, using
t test for independent values, for the half sine wave,
it was shown that increasing the intensity of the
transcutaneous stimulation, the pain sensation
increase as well(Figure 1). A statistically significant

difference (p <.05) was found between the intensity
of the pain at the thenar and the intensity between
all the other sites, and the pain on the thenar was
found to be less than the other sites, especially in
men, as we noticed with ANOVA and 2D scatterplot.
Similarly, a statistically significant difference (p <.05)
was found between the values between the index
and the toe. Most of the controls described the pain
as ‘sharp’ and ‘pricking’ pain sensation.

Mechano-insensitive nociceptors

Comparing the mean between the groups by using
t test for independent samples, for the sine wave
stimulation with 1 min duration, there was found a
gradually reduction to the pain sensation with the
passage of time. Statistically significant differences
were found in the following points: The intensity of
pain at the index site was found to have a statistically
significant difference with the intensity of pain on the
forearm and index (p <.05), throughout the recording
time of 15, 30, 45 and 60 seconds, because the
model of desensitization, and reduction of pain is not
observed at the index site. Also, at the index area
at 45 seconds, the difference in pain intensity was
found to be statistically significant (p <.05) compared
to the forearm area, with NRS 2 + 1 higher pain
values in the index.

In addition, at 60 seconds there is a statistically
significant difference between the pain on the biopsy
site and the dorsal surface of the foot. Finally, at 15
seconds there is a statistically significant difference
between the intensity of the pain at the toe and the
dorsal surface of the foot.

Therefore, peripherally in the upper extremity,
we observe a greater sensation of pain at the same
intensity of stimulation compared to both centrally
with the upper extremity and peripherally with the
lower extremity.

Then, we searched if there is statistically significant
(p<.05) correlation (Correlation dialog) between
the pain sensation to each site, which was found
statistically significant at the maximum amplitude of
1TmA of the halfsine wave stimuli when comparing
the pain sensation between each site, which was
found statistically significant between the sites.

Time course

Moreover, regarding the sine wave stimulation,
when comparing the correlation (Correlation dialog)
for the same chronical moment, there was found
statistically significant correlation (moderate positive
correlation) between the pain sensation except from
the following cases. Comparing the intensity of pain
in the forearm with the area of the thenar around
15 seconds, no statistically significant correlation
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(p> .05) was found between the ratings of pain
intensity(Figure 2). In fact, the volunteer’s ratings
are more sensitive with NRS levels around 4 + 1
compared to the pain at the thenar site. In addition,
no statistically significant correlation (p> .05) was
found between the pain in the thenar and the biopsy
site after the first 15 seconds, as the volunteers
showed greater sensitivity and pain intensity at the
biopsy site with levels of NRS scale 3 = 1 higher
than the thenar, while also no statistically significant
correlation(p> .05) was found between the biopsy
site and the toe for 15 and 30 seconds, as at the
biopsy site is more sensitive in relation to the toe.
Finally, comparing the sensation of pain between
the index and the toe, no statistically significant
correlation was found (p> .05) for 15 and 60 seconds,
as higher pain intensity appears at the index with
levels NRS 2 £ 1 than the toe.
Sender. LT Maans
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Figure 2 Time Course. Here we compare for the site of skin
biopsy again the pain sensation for 1 minute, first diagram
is for women while the second is for men. Using t test for
independent samples, for the sine wave stimulation with
1 min duration, there was found a gradually reduction to
the pain sensation with the passage of time.

Skin biopsy

We compared the pain ratings of the skin punch
biopsy sites of the volunteers (to the middle of
forearm and 10 cm above the lateral malleolus) with
the IENFD (fibers/mm), ratio REM (ratio of remnants
of subepidermal nerve plexus) and ratio BIF (ratio
of bifurcation of nerve fibers) when searching for a
correlation between them, using Correlation dialog.

There were found no differences between the two
genders. There was found a statistically significant
correlation p=0.048 concerning the pain rating to
the forearm and the biopsy results, between the
[ENFD Arm and the forearm pain rating with sine
wave stimulation around 60seconds. There wasn't
any correlation between the IENFD Foot at the biopsy
site and the pain rating at the same site.

Archives of Clinical Neurology 32:2-2023, 41-47

Also, the ratio Rem and the pain rating to the
forearm around 45 and 60 seconds was statistically
significantly correlated with p=.004 and p=.002
correspondingly. Concerning the biopsy site there
was found a correlation between the ratio BIF and
the rating with half sine stimulation at the amplitude
of 0.4mA(p=.002), and with sine wave stimulation
around 45seconds of stimulation(p=.04).

DISCUSSION

We demonstrated that delivering transdermal
sinusoidal half sine wave when trying to stimulate
mechano-sensitive C fibers, when the amplitude
of the delivered wave is increased from 0.2mA to
1mA considering our protocol, pain sensation is also
increased following the same scheme. Consequently,
if we deliver half sine wave transdermal stimulation,
we expect to observe the same scheme of activation
of mechanosensitive nerve fibers. If we observe a
different scheme of activation in C fibers, may be
a sign of neuropathic pain. Also, if the character of
pain is as expected “sharp” or “pricking” C fiber
neuropathies should be searched.

Also, concerning the mechano-insensitive C fibers
of pain, when trying to stimulate them we expect
increasing pain sensation and then familiarization,
desensitization and reduction of pain sensation. As a
result, if this scheme isn’t observed when sine wave is
delivered transdermal with 1 min of duration, and we
observe a different scheme there may be a involved
a C fiber neuropathy and neuropathic pain.

Concerning the skin biopsies, a correlation
between pain sensation, of sine wave (delivered
transdermal to stimulate mechano-insensitive C
fibers of pain on the forearm), was observed and
the nerve fiber density. A correlation between the
bifurcated fibers of the biopsy site and the pain
sensation was observed when mechanosensitive and
mechano-insensitive fibers are stimulated, which
needs further investigation. Also, a correlation
between the remnant nerve fibers of subepidermal
nerve plexus and mechano-insensitive nerve fibers of
pain is observed that also needs further investigation.

The numeric scale from 0 to T0(NRS scale) is a
qualitative way of measuring neuropathic pain
on neuropathies and it's broadly used (Haefeli et
al, 2005) NRS scale has shown high correlation as
a pain-assessment tools in several studies and its
feasibility compliance have also been proven. (Closs
et al, 2004. Jensen MP et al, 1986). As a result, this
quantitative sensory test for functional assessment
of nerve-fiber density is a tool to diagnose and
quantify small fiber neuropathy(Sauerstein et al,
2018. Jonas et al, 2018). It has been reported before
that axonal hyperexcitability may contribute to
neuropathic pain in a subpopulation of patients with
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neuropathy, and assessing axonal excitability with
transdermal wave stimulation might be a clinically
useful marker to identify subgroups of patients with
painful small fiber neuropathy. (Jonas et al, 2018).
The transdermal electrical stimulation proposes a
new way of estimating pain as, it's a more tangible
test. Even if the number of the sample can’t lead
us to remarkable conclusions, this test can be used
for assessing the efficacy of neuropathic medical
treatment on diagnosed neuropathies and can be
a supplementary test on diagnosing neuropathies.

CONCLUSION

In conclusion, skin biopsy and transdermal
electrical stimulation are very promising available
tools of diagnosing C fiber neuropathies and
assessing neuropathic pain. Even if the number of
the sample can’t lead to remarkable conclusions,
this neuropsychological test is a very promising
method on assessing neuropathic pain on diagnosed
neuropathies. It can be a method of measuring the
efficacy of prescribed drugs on neuropathies medical
treatment.
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ANAZITPOO®OZ AIAZKHNIAIAKOZ ETKOAEAZMOZX

lewpyios Tokas, lwdvvns Maupibns
Mavernotnuiakn Neupoxeipoupyikn Kawviki, Tunua latpikns, Anuokpiteio Maveniotipio ©pdkns, Mavernotnuiakd evikd Noookoueio Afe&av-
bpournonns, Adggavbpounonn

MNepiAnyn

O avdotpo@os diaoknvidiakds eykoNeaopds nePIypAPel tn PETATONION TWV NEPIEXOPEVWV TOU OrI-
obBiou kpaviakou BoBpou, bla péoou tou oknvidiou tns napeykepanidas, nNpos tov unepoknvidio
xwpo. Eival 1o €idos eykoneaopou tou eykepdnou pe 10 AlydtePo Katavontd Pnxaviopd. konds ns
napouoas avackénnons sival n avdduon tns naBonoyikhs auths ovidtntas. Aito eival cuvhBws Ka-
noia xwpokataktntukn BAGRN tou onicBiou kpaviakou BéOpou. H kAivikn ikéva tou avdotpogou bi-
aoknvibiakou eykofeaopoU anoteNsital and onpeia Kal GUPNTWHPATA GUUNIEONS Kal EVOEXOUEVNS MPOS
10 v petatdénions tou eyke@anikou oteféxous. H diatapaxn emnédou ouveibnons kal nabonoyikd
o@Baniponoyikd onpeia anoteAoUv xapaktnpioukd euphpata. H aovikh topoypaia eykepdanou eival
n ansikovioukh péBodos ekAoyns yia va teBei n Sidyvwon. BonBd enions otnv avadei§n tns unokeipe-
vns naBonoyias nou pnopei va eubuvetal yia tov eykoledopd. H engiyouca xeipoupyikh anocupnieon
tou oniagBiou BéOpou pnopei va aomoel tn {wh twv acBevav. H Bvntdétnta eival uygnin kar e€aptdatal
ano wn Baputnta s KAIVIKAS €lkovas. Ztnv kKAIvikh npd&n n didyvwon tou avdotpopou gykoneaopou
Kal N aVUPET®ONIoON TV Naoxoviwv anotefei 1atpikh npoékAnon. Xtevh napakodouBnon twv acBeviv
HE ouxvh veuponoyikn eétaon, pétpnon evbokpdvias nieons (o€ nepintwaels nou evdeikvutal avdno-
ya pe v unokeipevn nabofoyia) kal eneiyouca veupoaneikévion BonBolv otnv éykaipn didyvwon
kal tnv enakéAouBn xeipoupyikn napéupaon xwpis kaBuotépnon. Me autdv tov 1péno Ba pnopouoe
va ano@euxBei n un avaotpéyipn veuponoyikh BAARN twv NAoxoviwy.

Né€eis-kNeIb1a: avdotpogos diaoknvibiakds eykoneaopods, €idn eykofeaopou, kbpa, onioBios kpaviakds BoBpos,
oknvidlo napeykepanidas

UPWARD TRANSTENTORIAL HERNIATION

George Tokas, loannis Mavridis
Department of Neurosurgery, School of Medicine, Democritus University of Thrace, University General Hospital of Alexandroupolis,
Alexandroupolis, Greece

Abstract

Upward transtentorial herniation describes the displacement of the posterior fossa contents, through
the tentorium cerebelli, to the supratentorial cranial compartment. It is the least understood type of brain
herniation. The purpose of this review is to analyze the literature regarding this pathological entity. A
posterior fossa space-occupying lesion is usually its cause. Upward transtentorial herniation’s clinical pres-
entation includes signs and symptoms of brainstem compression and its potential displacement. Disturbed
level of consciousness and abnormal opthalmological signs are characteristic findings. Brain’s computed
tomography is the imaging modality of choice in order to establish the diagnosis. It also helps to reveal the
underlying pathology responsible for the herniation. Emergency surgical decompression of the posterior
fossa can save patients’ lives. Mortality is high and depends on the clinical presentation’s severity. In clini-
cal practice, diagnosis of upward transtentorial herniation and management of the sufferers constitutes a
medical challenge. Close patients’ observation with frequent neurological examination, intracranial pres-
sure measurement (where indicated depending on the underlying pathology) and urgent neuroimaging,
help in prompt diagnosis and surgical intervention without delay. Thus, non-reversible neurological dam-
age of the affected patients could be avoided.

Key words: coma, posterior cranial fossa, upward transtentorial herniation, tentorium cerebelli, types of herniation
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Eicaywynh

H okAnpd phviyya enevbuel nANpws tv Kpaviakn
KoIAGTNTa Kal NPOoQUETal 01a 00Td ToU Kpaviou. To
oknvidio tns napeykepanidas eivar pia nuxn s okin-
pds pnviyyas, nou andmvetal navw and tov onicBio
Kpaviakéd PdBpo, otepevetal Katd UAKOS TOU eyKapai-
ou kéNnou appotepdnieupa Kal Xxwpilel 10 E0WTEPIKO
10U Kpaviou og unooknvidio kal unepoknviblo XWPo.
O NpmTos XWPOos nepiéxel v napeykepanida kal 1o
eyke@anikd otéNExos, eV 0 OEUTEPOS MEPIEXE TO EYKE-
@anika npiogaipia. O unepoknvidios xwpos dialpeital
NepaItépw o€ aplotepd Kal St wunpa (nuioeaipio) pe
10 Spénavo tou eykePAnou, 1o onoio gival enions pia
ntuxh s okAnpds phviyyas kal S1aTpéxel Ty ENIPAKN
OXIOpN, PETatU twv 600 gykePanikwv nuiopalpicwv. To
oknvidio tns napeykepanidas diabétel pia eviopn, s
onofas ta xeidn nepiBannouv to peoeyképano [21].
O eykoneaopds tou eykepdnou ival n naBonoyikh
pETakivnon tou eyke@anikoy napeyxupatos and 1o éva
kpaviakd Siapépiopa oto anno [7, 22]. Mepiypdgovtal
névie Baoikd idn eykodeaopou: 1) Siaoknvidiakds, 2)
610 tou IviakoU Tphpatos, 3) unodpendvios (und tou
dpenavou), 4) kevipikéds Kal 5) avaotpogos dlaokn-
viOlakos [4, 24] (nivakas 1).

Alaoknvidiakéds eykoneaopds ovopdletal onoladn-
NOTE Petatdnion eykepanikoU NapeyxUPaTos JEow s
eviophs tou oknvidiou [4, 7]. O avaotpogos diaokn-
vIOIaKGS eykoNEAOPOSs NEPIYPAPE! TN YETATONION TWV
neplexopévwy Tou onioBiou kpaviakou BéBpou, dia
péoou tou oknvidiou, NPOS ToV UNEPOKNVIBIO XWPOo
[22]. Exel BewpnBei ws 10 €i6os eykoneaouou tou
eykepanou pe 1o AlyOtEPOo Katavontd unxaviopd [17].

Mivakas 1. Eibn eykoneaouou tou eykepanou (Ue
OUXVOTNTA EPPAVIONS)

Alaoknvidiakés

Ala tou IVIakoU TpApatos

Ynodpenavios (Unoé tou dpendvou)

Kevipikos

™ < R C

Avéotpopos diacknvidiakds

YKonos tns napouaoas avackonnaons ival n avaduon
s nabonoyikns auths ovidTnTas.

Aiua

Aito auths tns naBonoyikns petakivnons eykeQa-
AIkoU napeyxUatos NPos Tov Unepoknvidio Xwpo
anotefel ouvhBws xwpokatakintkh BAGRN nou Ba
napouciactel otov onioBio kpaviakd BéBpo [12, 20],
n onofa ynopei va anotensl kai peteyxeipnukh eninfo-
kA [9, 11, 17, 18]. Neonndopata tns napeykepanidas,
ToU eykePanikoU otenéxous [7] h tns auxevonpoun-
Kikns oupPBonns [17] anoteAoUv ouvhBn aifua [22].
EninAéov, aipatdpata (eniokAnpidia, unookAnpi-
b1, evbonapeyxupatkd) otnv nepioxn tou onicbiou
KpaviakoU BdBpou punopel va ackhoouv nieon ots
dopés autés, e anotéfeopa tnv avdotpoen Sia Tou
oknvibiou petakivnon tous [5, 7, 22]. Exouv enions
neplypael ws aftia 1o eykepanikd oibnua [2, 4, 9, 13,
16] kar n ubpokepania [4, 6, 8, 9, 16], NPWTOYEVWS
N ws Peteyxelpnukés eninAokes [2, 19], 6nws enions
Kal o€ Mio ondvies NEPINTWOEIS N AKPOXPOoVN KoIAIo-
nepitovaikh napdkapyn gykepanovwuaiou uypou, n
unonAacia tou oknvidiou [16], to cuvdpopo Dandy-
Walker [14, 17] xai n o€eia nuwdns pnviyyiuda, 16iws
og veoyvd [4]. Ta afua tou avdotpogou diaoknvidia-
KoU gykondeaopou ocuvoyilovtal otov nivaka 2.

KAivikn eikéva

H kAvikh gikéva tou avdotpopou diacknvidiakou
gykoneaopou anotedeital and onpeia kar cUPNIPaTta
oupnieons Kal evoexdpevns Npos ta dvw Petaténions
ToU eykepanikoU otenéxous [24]. H vautia kal ol €uetol
anotefolv ouxva cUPNT®PATa ouvhBws Adyw augn-
pévns evdokpdvias niecns Nou Pnopei va nponyeital
TOU KWpatos Noyw eykofeaopou tou sykepdnou [6,
7, 22]. Ze kB¢ nepintwon aobeveis pe apxdpevo dia-
oknvidlaké eykoleaopd Ba eppavicouv diatapaxnh tou
eninédou ouveidnons (ntwon Babuodoyias oty kAi-
paka kwpatos FAaok®dpns). Kivhoels anogioiwaons
aneykepaniopou, kapdloavanveuaukh duoneitoupyia
Kal ekdhAwaon ano@paktkoU udpokePAnou Ynopsi
enfons va napatnpnBouy [22]. EninAéov onpeia nou

Mivakas 2. Aiua avéotpogou diacknvibiakou eykoAgacpou)

Neonnaopa (napeykepanibas, oteNéxous, auxevonpounkikhs cupBonns)

Alpdtwpa (emokAnpidio, unookAnpidio, evoonapeyxupatiko)

Eykepaniké oidbnpa

Y&pokepania

™ < e C

Makpdxpovn koifiongpitovaikh napdkapyn

ot YnonAaoia tou oknvidiou

N

YUvépopo Dandy-Walker

n. O€eia nuwdns unviyyiuda
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unodeikvuouv augnpévn evbokpdvia nieon anote-
Aouv n unéptaon, n Ppadukapdia kal n dlatapaxn
avanvons (tp1ada tou Cushing) [1, 10].

Kopes og puon h kabBnAwéves Ye katdpynaon tou
QwTtokIvNTKoU avtavakdaotkoU anotefouv KAIVIKA
EUPNPATA avAoTPOPOU eykoNeaouoU nou npokanou-
vial Adyw nieons s yépupas, v KOPes oe pudpiaon
A aviocokopia unodeikvUouy nieon tou Kolvou KIvnu-
KoU veupou. Képes o€ puon pe BeUKS pwTtokIvnTKO
avtavakAaouké h kal duonetoupyia Twv NUPAUISIKDV
0bwv pnopei enions va napatnpnBouv o€ nieon s
yépupas Adyw PAAPRNs tns napeykepanidas [1]. Ako-
un, ouvbpopo Parinaud pnopei va napouciaotei eni
avaotpoPou eykoneaopoy, e€aitias dueons nieons tou
tetpadupou netdnou. To ouvdpopo Parinaud (ue 10
XapPAKINPIoTKO ONpEio tou «duovtos nAiou») dGNws
Kal n kaBnAwpévn puon Bewpouvial NaboyvwpoviKa
gupnpata tou avéotpogou dlaoknvidiakoU eykonea-
opou [1]. Migon tou peoceykepanou unopei enions va
npokanéoel Nndpeon tou tpoxiNiakoU velupou.

AngikoviouKka euphpata
Eupnpuata otnv afovikn touoypagia

H afovikh topoypagia (CT) eival n engiyouca anel-
Koviotukn péBobos ekAoyns yia tnv eniBefaiwon s
Bidyvwons tou avaotpo@ou diaoknvidiakou eykonea-
opou. Eival anapainto va dievepyeital o 6Aous tous
aoBeveis pe diatapaxn tou eninédou ouveibnons (ue h
xwpis ouvodad kAvIKG euphpata) kal cuvdnapén mba-
vou aitiou avaotpogou diaoknvidiakoU eykonsaouou
[22]. Apxika n CT pnopei va avadei€el tnv unokeiyevn
naBonoyia, GNws pia Xxwpokataktntkn eEepyacia tou
onioBiou kpaviakoU BéBpou (vednAaoua, aigdtwpa)
h oidnpa tns napeykepanidas [12]. Tuvnbws napa-
npeitar didtaon s tpitns KolAias kar twv nAayiwy
koIAIv pe ouvodd cupnieon tns tétaptns kolAias
kal eEaneipn tns aueipunvosidbous deCapevns [14].
Alpoppayia tou otenéxous (Duret) pnopei enions va
napatnpnBei [22].

Mepintwoels avaotpoPou eykoNeaouoU TwV Xw-
POKATAKINTKWY padmv (n.x. KUoTEwY) Tou oniobiou
BoBpou kabBsautwy éxouv akéun neplypagei [18],
xwpis auvobo uetatdnion eykepanikol NapeyxUpaTos.
Ye NePINTWOEIS ykoNeaopoy KUOTNS Tou onioBiou
BéBpou oe €dagos ouvdpduou Dandy-Walker [14]
h unookAnpISiou UyPWUATOS PE ENEKTACN UMEP- KAl
unooknvidiakd [18], unopei enions va undpxel 1o on-
eio tou «oaniykaploU» (nieon tou dvw TUAPATOS TNS
KUOTNS Otnv €vioun tou oknvidiou Kabws Siépxetal
Npos ta Avw and 1o otevo autd Népaacua).

Eminnéov eupnuata nepidaufdavouv avelpeon
dopwv s napeykepanidas kal Tou oteNéxous otov
unepoknviblo Xwpo, énws n.x. naboAoyIkh PeTaKi-
vnon tou okwAnka [7, 13]. Mnopei, Aos, va ou-
vundapxel kail difo €idos eykoneacpou, énws ival
n petakivnon twv apuydadwv tns napeykepanidas

npos ta Kaww, dia tou IviakoUu tphpatos [13]. A&icel,
t©nos, va onuelwBei kal n duvatdtnta xpnons ato-
viKns kolfioypa@ias yia T didyvwon nepIntogwy
nayideuons tns tétaptns koidias (AAeiupa nAnpwons
s taptns koiAias) [4].

AAAda eupnuarta

H payvnukh topoypadia eykepdnou, étav autn
duvatal va npaypatonoinBei, napéxel capws Nepio-
0OTEPES AVATOUIKES AENTOPEPEIES GTOUS aoBevels pe
avaotpo®o eykoneacpd. H eicodos tou udpaywyou
XPNOIYOMOIETal WS ONPEIo avaopds yia v extpn-
on S MPOSs 1 Avw PETATONIoNs Napeyxupatos nou
napawmpeital otov avaotpo@o sykofeaopo [15]. H
WNOIOKN aPAIPEUKA ayyeIoypadia Unopei enikoupi-
Ké va avadei€el otoixeia nou ouvnyopouv unép tou
avaoTPOPOU €yKONEAOHOU, ONWS XaPAKINPICTKA N
avddeiEn ns Avw napeykepanidikns aptnpias (e1epd-
nAeupa h apPotepdnAeupa) KaBWS Kal apTNPIAKMY
kAGdwv tou oKkWANKA, otov unepoknvidlo xwpo [8,
12].

Alayvwon

Ytn &idyvwon tou avdotpo®ou diaoknvidiakou
gykoneaopoU cuvnyopoUv Ta onyEia Kal cUPNIoUata
auénpévns evbokpavias nieons pe n xwpis ouvodd
o@Badponoyikd euphpata, oE cuVOUAOUS LE Td anEl-
koviotikd eupnpata (otn CT). H diagpopikh didyvwon
s KAIVIKNS €lkovas nepidapfavel dnda aftia KoPatos.

Avupgtwnion

H avupetwnion €aptdtal and 1o aitio Tou £yKo-
Aeopou. H Siacwnhvwaon kal engiyouca Xeipoupyikh
anocupnieon tou onioBiou BéBpouU Pnopei va owaoel
n {wh twv aoBevav [19]. ZuvnBws auth dievepyeital
pe viakh kpaviektoph [4, 8, 19, 22], v og nepi-
Ntwon AIPAtOPATos NPAYUATONOIETtal XEIPOUPYIKN
agaipeon autoU [19]. O1 XeIpOUPYIKES TEXVIKES MOU
€x0UV €nions NePIYPAPE yia TNV aVUUETDNIoN aoDe-
VAV Pe autod 1o €idos eykoneaopou nepinapBdavouy
v 3n koldiootopia [23] kal tnv e€wtepikh KolAIakA
napoxéteuon eykepanovwtaiou uypoU Kal apaipeon
aipgatwpatos o deltepo xpodvo [19]. Zuvinpnukh
QVUPETMNIoN PE Xophynon anoldnpatkoy GapudKwy
(uavvitonn) éxer enions avagepOei [8]. H Bvntdtnta
gival upnAn kal ouxvoTEPN Yyia ToUS aoBEVEis U xel-
potepn kAvikN eikéva (kwpa) [19].

Zulhtnon

O avaotpo®os Slacknvidiakds eykoNeaouds €i-
val yia ondvia oviétnta, aneidnukn yia i {wn [8].
Qs ouvéneia Aiyol povo €1diIkoi éxouv epneipia otny
avVUPETDNIoN T€tolwv aoBevav. Qotdoo niBavs Kal
anAol 1atpof epniékovial HEPIKES popEs atn dlaxelpion
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tous. Ztnv kAvikh npdgn n didyvwon tou avactpo-
(POU eyKONEAOUOU KAl N QVULEIDMNION TwV NACXOVIWY
anotenel 1atpikh npdkAnon.

Yynnos deikins unowias yia avaiotpopo eyKone-
aopd Ba npénel va undpxel o€ aobeveis pe Oykous
onioBiou BéBpou nou enidevivovial veuponoyikd.
Eival Baoiké va avayvwpiotolv eykaipws ol MPWIYES
ekdnAwaoels tou avaotpopou SlaoknvidiakoU eyKo-
Aeaopou kai va An@Bouv taxutata 6Aa ta avaykaia
Pétpa yia va avuotpa®ei auth n diadikacia kai va
b1atnpnBei n Biwaoipdtnta tou eykepdnou [7]. Xtevh
napakoAoUBnon twv acBevv Pe ouxvh veuponoyikh
etétaon, pétpnon evbokpdvias nieons (€ NEPINTWOEIS
nou evoeikvutal avadoya pe v unokeipevn nabo-
Aoyia) kal eneiyouca veupoansikévion BonBouv otnv
gykaipn S1Gyvwon Kkal tnv enakéAoudn XeIpoupyikn
napéppaon xwpis kaBuotépnon. Me autév tov 1po-
no Ba pnopouoe va anoPeuxBei N un avaotpéyiun
veuponoyikh BAARN twv naoxéviwy [11].

Zupnepdaopata

O avdotpogos diaoknvidiakds eykoneaopds eival
n PETATONION TWV NEPIEXOPEVWY Tou onioBiou kpa-
viakoU BoBpou, dia péoou tou oknvidiou, NPos Tov
unepoknvidio x@po. Mpokadeital cuvnBws and ka-
nola xwpokatakinukh BAARN tou onioBiou kpaviakou
BéBpou. H kAivikA eikdva nepidapPaver onpeia kal
OUPNTMPATA CUPNIEONS TOU eyke@anikoU OTeNEXous
UE XapaKINPIoTUKA eupnpata th diatapaxn eninédou
ouveidnons kal naBoAoyikd opBadpofoyikd onpeia.
H afovikn topoypagia gival n ansikovioukn pédo-
60os exAoyns yia tn didyvwon Kal unopei va avadei-
€l kar tnv unokeipevn naBonoyia nou npokafei tov
eykoneaop6. H eneiyouoa xelpoupyikh anocupnieon
tou onioBiou BoBpou eival cuvnBws n evdederypévn
avupetonion. Qotdéoo n Bvntdtnta ivar ugnin kai
e€aptatal kupiws and m Baputntd ns KAIVIKAS €IKO-
vas. H éykaipn didyvwaon Kal N taxeia avupetnion
Twv Nnacxéviwv anoteel 1atpikh npdkAnon. Xtnv ka-
1eUBuvon autn, n ouxvh veuponoyikh E€taon (Ue n
xwpfs pérpnon evbokpdvias nieons) kai n ensiyouca
veupoaneikdvion gival {wtkns onuaocias. Me autév
Tov 1péno Ba pnopouoe va ueiwbei n voonpdtnta Kal
n Bvntétnta twv aoBevav.

Euxapioties

EuxapiotoUpe Beppd 1o ouvepydn Mewpyio Opa-
yKIaddkn yia TN oUVEICPOPE TOU TNV avaoKonnon

s BiBAIoypaias.
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MEMONQMENH ETEPOINMAEYPH ANQAYNH «NTQZH
NMOAIOY» QF APXIKO tYMMNTQMA MNPOXZEAEYZHZ ZE
AXOENH ME MYAZOENEIA GRAVIS KAl ©YMQMA.

Enaueivivdas Toiykas

Neupordyos, Bsooanovikn

MNepifinyn

Itnv avagopd pas auth napoucidfoupe tnv nepintwon evos acBevous pe etepodnfieupn avoduvn
«MT@on nodioU» ws 1o povadikéd apxiké cUPNTWHA Katd tnv npocéfsuon otov veupondyo, To onoio
xpovonoyeito and dipnvou nepinou. H ava@opd otn cuvéxeia véas cupntwpatonoyias n onoia na-
pouaciale £Eapaon kai xelpotépeue og Oeppod nepifannov (hnia abuvapia, aiocBnpa k6Nwons kai avodu-
vn xwAdétnta twv pachthpwv pe duokonia otnv pdonon tpo@hs kai ducapBpia Katd tn Sidpkeia wwv
yeupdtwv), Atav ta onpeia nou odnynoav otnv digpedvnon Kal tekpnpiwon tns didyvwons tns Bapids
MuaocBévelas. e éAeyxo pe CT otn ouvéxela katadeixBnke kal n cuvunap&n éykou tou pecoBwpakiou
(Bupwpa).

Né€eis-kAeIb1a: nepipepikn Ndpeon, etepdnisupn ntwon nodiou, Bapid Muacbéveia, Bupwpa, diafginouca xwAdn-
1a yvaBou

ISOLATED UNILATERAL NONPAINFUL FOOT DROP AS A
PRIMARY SYMPTOM IN A PATIENT WITH UNDIAGNOSED
MYASTHENIA GRAVIS AND THYMOMA.

Epaminondas Tsigkas

Thessaloniki, Greece

Summary

In this report we discuss a patient’s case with unilateral nonpainful foot drop as the only primary symp-
tom (lasting approximately two months) upon visiting the neurologist. The reporting later of new symp-
toms which appeared and were exacerbated under warm conditions (mild weakness, fatigue and nonpain-
ful masseter muscle's claudication that exacerbated difficulty in chewing food and dysarthria), were the
signs that led to this diagnosis of Myasthenia Gravis. A mid-thoracic tumor (thymoma) was also discovered
following a CT scan.

Key words: distal paresis, unilateral foot drop, Myasthenia Gravis, Thymoma, jaw claudication.

MEPITPA®H MEPINTQXHZ

Avbpas nikias 57 €y, XEIPIOTNS UNXAvAPATos o épya 0dormolias. IXeUkd unépBapos, apKetd uwons.
Avapepel pikph kaBnpepivh katavénwon adkoon. Mpiv and sikool nepinou pépes, o aoBevns eixe aneuBuvOel
oe OpBonedikd yia duokodia otn Badion (uuikh aduvapia. «NonN» ToU aplotepol Nodiol) NouU yKata-
otaBnke UNo&Ews, xwpis NOvo h s aicBnukés Siatapaxés. Katd tov veupoaneikoviotkd €Agyxo Nou €yive
101€ dianiotwinke gupey€Ons kevipikonadyla aplotepd KAAN tou MXA ye éviova Niecukd gaivopeva eni twv
05, 11 pilwv Guew (Kupiws dpws 11 kar Ye éupaon apiotepd).
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Ano 1o 10TopIKO avapépBnke eykatdotaon napo-
golas KAIvIKAS €Ikdvas kal npo 5etias, Uotepa and
enipovn ooguoioxianyia. O aoBevhs eixe anotav-
B¢l ka1 nani oe OpBonedikd. Yotepa and €neyxo
s OMZXX pe MRI tou npotéBnke t6TE CUVINENTKA
avupetwnion. Ynhp&e otadiakh U@eon tns KAIVIKAS
oupnwwpatodoyias kal BeAtiwon s Kivntikhs adu-
vapias. Katd to didotnua péxpl onuepa htav eneu-

™
2 e
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Eik. 1. MRI OMZXX. Aneikdvion kevipikonAdyias KMEA
(O511) apiotepd.

Bepos cupntwpdtwy. Ta TwPIVE VEUPOAMEIKOVIOTKA
€UPNUATA EiXav, OUYKPITIKA PE TNV NMPO MEVIAETAS
MRI OMZZ, efdxiota diapoponoinBei-enideivwOei.
Katé tv npwtn veuponoyikn ektipnon o acBevhs dev
avépepe névo, poudidopata, Kpapnes n deopIdmaEIs,
Kuoukés dlatapaxés, anmneia Bapous, diatapaxn tns
6pegns n duokatanooia. KAvikéd napouciale adu-
vapia o€ eKTEIVOVIES Kal KAUNTAPES TOU apIoTEPOU
nodiou (aduvapia va otnpixtei h va Badicel otn pdtn
A TNV NTépva tou aplotepoU Nodiou evdd UNEPVIKOUOE
oplakd pétpla avtiotaon oo katd v nefpataia
600 Kal Katd tnv paxiaia kdpyn tou nodioud). Ynhpxe
unaioBnoia otnv katavoph s apiotephs |1 Kupiws
pidas, evd ta eniyovaua tevévua napdyoviav cup-
HETPIKG {wnPOTEPA OE OXEON WE Ta TEVOVTIA TV Avw
akpwv. Agv dianiotwBnkav 6eopIdhoels h NUPAWIBIKA
onpelodoyia kal 6ev unhpxav Puikés atpopies. And
Tov veupouolonoyiko éneyxo npogékuwav: Hnia ap-
potepdnieupn NIECTKA NpooPonn Tou Yéoou veupou
otov kapno, oteia evepyds npooBonin wns 11 kai 12
pias apiotepd kal hnia npooPonn tou apiotepou ne-
poviaiou velpou otnv kepanh s nepdvns. Euphpata
oupPatd pe npooPonn oto eninedo twv NPoobiwv
kepdtwv tou NM dev npogkuyav. AéBnke n odnyia
otov acBevh va ekupnBel kal and vEUPOXEIPOUPYO.
Yotepa and éleyxo pe MRI eykepdnou, auxevikns kal
Bwpakikhs poipas tns anovounikns othins Kpibnke
6u Sgv uNNpxe avaykn XeIPOUpyIKNS aAVUUETMNIONS.

Xtov aoBevn xopnyhBnke avappwukh ddela evés pn-
vos kal 666nke n 0dnyia va enavénBel petd t AREN
s yia enavegétaon N ektaktws o€ aniayn s KAIVIKNS
oupnwpatonoyias. And tnAepwviKh ENIKOIVWVIa oTo
evOidueco didotnpa, 666nke n nAnpogopia 6u o
aoBevhs ouvéxiCe va nnyaivel kavovikd oty epyaoia
T0U, €NeIdN «otov EEWTEPIKS XDPO €viwBe kanUtepay.
Enions avépepe 6T katd tnv eNICTPOPh Tou OTo onit
napouoiale peyanUtepn KONWAON, EVMD KATA TNV P
T0U KUpIou yeuparos eixe duokonia otn pdonaon, 16iws
TV oKANPMYV Kal OTEPEDY TPOPWV, NPAYUA NOU ToV
UNoxp€wve o€ pikpa dianeipypata katd v diadikaoia.
To oUuntwpa cuvedeue hnia ducapBpia n onoia na-
PEUEVE yIa PePIKA Aentd Petd tn Siakonh t ydonons.
H katdnoon napépeve avennpgéaotn. Ta napandvw
anobidovtav ané tov acBevh Kal Tous OIKEIoUS Tou
og xpovia odovuatpikd npofAApata, N avupetdnion
TV onoiwv €ixe Npos to napdv avapninbei. Katd tnv
eniokeywn nou npaypatonoinBnke oxedév 6Uo phves
apyotepa, éyive oapés 6u n noAvwpn Kabioukh pya-
ofa (ot B€on Tou XeIPIoT PNXAVARIATOS) OE eEWTEPIKO
Kal yuxpd nepiBannov «BonBoloe» tov aoBevh, evid
KaBws ekeivos enéotpepe oto (gotd nepiBaniov tou
oniuoy autd «xelpotépeuavy». H duokonia otn pd-
onon kal n enakéioubn ducapBpia éuolalav tuniké
ue (avaduvn) «dianeinouoa xwAdtnNta s yvabou»
(jaw claudication). Katd tnv Aentopeph veuponoyikn
g&€taon n puikh aduvapia oty katavouh twv 11 kai
12 pilv aplotepd napépeve apetdfintn, Oev unnpxe
oinAwnia n BAspapdéntwon (kar dev npokanouviav
enions Uotepa and Ikavh KONWoN twv OPIKTNPWY
T0U patou A twv 08afpoKIVNTKDY Judv). Alata-
paxh and tous avanveuoukous pus Oev dianiotw-
Bnke. Ynnpxe pétpia kevipopedikh aduvapia o pus
tou tpaxniou (ota 4/5 s kAipakas Y. 10xU0os) Kal
tetpakePanwv auew (enions ota 4/5). O aocBevhs
napanéu@Onke yia €Aeyxo avixveuons aviowpdtwy
gvavt twv unodoxéwv Aketufoxonivns, eV TOU x0-
pnynBnke Mupibootypivn og 66on au§avopevn ota
60mg tpeIs popés nuepnaiws (idyvwon «dia twv
weeoUviwy»). To anotéfeopa s e&€taons htav
Ioxupd Beukd (titlos avuowudtwy 9.5 mmol/L) evid
and v npwn fGopdda pe v aywyh o acbevhs
avépepe onpavukn kAvikn BeAtiwon, eAdttwon s
KéMNwons, unoxwpnaon ts aduvauias twv NePIPEPI-
KWV puv, Bedtiwon tns Badions kal eEdieiyn twv
PAIVOPEVWV KATd TN pdonon s tpophs. O €neyxos
pe aovikh topoypagia Bwpakos anokdiuywe AoPwtd
HOpPWUa cupnayous uens ue diactdoels 5,2X1,8
€K. ot0 NPdobio pecoBwpdkio deCIG kKal g enagn
PE Tnv avioUoa aoptn (eEepyaoia cupPath pe BU-
Hwpa). TéBnke n didyvwon tns Bapids MuaoBéveias
(BM) pe kaivikh ta§ivounon ws Class lla (cuppwva
ye ta kpithpia MGFA). Ytov aocBevih 666nke n obnyia
yia Bwpakoxelpoupyikh avupetwnion (eEaipeon) tou
Buppatos

Apxeia Kivikns Neuporoyias 32:2-2023,53-55
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H enintwon ths BM ous HMA unonoyicetal pe-
1a&u 14-20 avé 100.000 tou yevikoU nAnBucpoU.
Aikaia n vooos €xel xapaktnpiotel and tous KAIVIKOUs
ylatpoUs ws «0 péyas piuntsy (the great imitator).
Mnopei va unoduBei pitoxovépiakh vooo, npooPo-
An twv npooBiwv kepdtwy, noAupuociuda h aAAes
puondBeies, NapEoels Kpaviakmy veupwy h Nabhoels
T0U eykepanikoU otenéxous. Or aoBeveis pe BM katd
KOvOVA MPOCEPXOVTAl OTOV YIATPO YIA EVIONIOUEVN
HUIKA abuvapia Kal onavia yia yevikeupévn e€acBé-
vnon-puikh aduvapia. OpBanpikés Siatapaxés Onws
BAspapdntwon h bindwnia apopolv ta 2/3 twv aoBe-
vV PE Ty oupntwpatodoyia authy va ugiotatal yia
buUOo XpdVIa OTS NEPICOOTEPES TWV MEPIMTWOEWY. TO
1/6 twv aoBevidv NPocEpxovial e apxIkO oUPNTwa
duokodia otn pdonon okAnNpwy 1poPwy, duokara-
nooia h duoapBpia. Me éva kand CTOXEUPEVO Epw-
tnpatoddylo pnopei va dianiotwBei 6u oclvdpopo

Eik.2. CT Bwpakos. Avabeién ouvinapéns Buuwuaros
(Bénn).

kénwons (fatigue) cuvodelel ouxva. lpoaBorn twv
avanveuotikwV puwv, oplonvoia kar e€acBévnon tns
PWVNOoNs NApaAtNPEtal o€ Npoxwpnuéva otadia s
vOOOU Kal onavidtata ws apxiké cupntwpa. Movo
oto 10% napatnpeital evioniouévn puikn abuvauia
twv dkpwy. Otav UnNdpxel YeVIKEUPEVN VOOOS N PUIKA
abuvapia gival kevipopeAikoU TUnou, evid n npoofo-
AN nNepIPepIk®Y pUV gival acuvhBiotn. Exouv ondvia
ava@epBel (GTUNES) PELIOVWEVES TETOIES NEPINTWOEIS
(nx ap@otepdNAeupn Nwon nodiol) o aoBeveis e
BM. Xapaktnpioukd, n abuvapia napoucidler dia-
KUp@voels katd t G1dpkela tns nuépas (kanutepa 1o
npwi, xeIpdtepa 1o andysupa) Kail eNISEIVIVETAl PE TV
enfpovn N OTEPEOTUMN KATANAVNON PUIKDV OUAOwV.
To 10-20% twv aoBevv pe Bapid Muaobéveia éxouv
Kal éyko tou Bupou (BUpwua).

Y10 NEPIoTATKS nou napoucialetal edw, [1] n pev

Apxeia Kivikns Neuporoyias 32:2-2023, 53-55

nepipepikn (kar napandavnukd) npofadidpevn ek
pépous tou aoBevous puikh aduvapia enikabotav os
XPOVIO NPAPANpIA Tou NEPIPEPIKOU VEUPIKOU OUCTNHA-
10s, 6Mou n avupponoUpevn gtepdnieupn aduvapia
TWV NEPIPEPIKWDV HUIKDV OPEdwY, e evwelpwaon and
us 11,12 pices, «katéppeucex» Pe v ekdbNAwon s
BM. [2] H Bepuokpacia éxel ou{ntnBei ws napdyo-
VTas nou ennpeadel tnv VEUPOUUIKA olvayn kabws
enideivaover (upnin Beppokpacia) h BeAuwvel (xaunAn
Beppokpaacia) ta cupntopata tns BM (thermal test, ice
-pack test). L1ov ouykekpipévo acBevin n emidoyh tou
va ouvexioel va gpyadetal, napd v avuBetn 1atpikh
obnyia, pas obnyei oto cupnépacua éu n epyacia
TOU KOTG TOUS XEIPEPIVOUS PNVES OE EEWTEPIKO XWPO
BeAtiwve tnv katdotach tou, evd avtbeta, n uyn-
An Bepuokpaacia to kadokaipl v gixe eNIBEIVWOEI,
yeyovés nou otéBnke kal n agopph va avalnthoel
™ ouvbpopn yiatpou. [3] Ta cupntuata Katd v
S1dpkela twv KUPIWV YEUUATWY KateuBuvav otnv
kAvikA d1dyvwon. 1o epwinpatoidylo tou KAvi-
KoU veupondyou eniyova Ba npénel va avadnteital n
KONWOoN twv paontpwy Kai n ducapBpia tnv wpa
TOU GayntoU Kal N CUCXEUCN ToUs PE 1o €/00s Twv
PoQWV (enideivewoon pe ts okANPEs 1poeEs). Agv Ba
npénel va napaPiénovtal napopoles NANPoQPopIes,
OTav ENIKOIVWVOUVTAI OTOV YIaTpo tOoo and tov id1o
tov aoBevh 600 kal and 1o nepifaniov tou.
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O6nyieg npog Toug ouyypaygeig

To nepiodikd APXEIA KAAINIKHXE NEYPOAOTAL xukiogopei k&Be SUo phves kal anotedsi 1o enfonpo épyavo
s EAAnvikns Neuponoyikhs Etaipeias. Me tnv Ynoupyikh Andgaon AY2a/T.M.oik. 66198/1/6/2006, nou on-
poolelBnke oto O.E.K. 1034/B/1-08-2006, npootébnke otov katdioyo twv nepiodikwv pe EBvikn Avayvapion.

“YAn tou Mepiobikou

1. Avaokonikd ApBpa: H éktaon tous dev npénel va unepPaivel us 6.000 AéCers.

2. Epyaoies: KAvikés h epyaotnplakés penétes. Aev npénel va unepPaivouv us 4.000 Aé€els (cupnepinauPa-
VOUEVWV €Ws 6 MIVAKWY Kal €IkOvwv). Agv npénel va éxel nponynBei dnuooicuch tous o€ adnfo évtuno.
MepiAapPavouv oedida ttdou, dounpévn nepiAnyn, eloaywyn, pébodo, anotenéopata, oulhtnon Kal
BiBRioypania.

3. ZUvtopEs avakovaoels kal Mpdupata npos tn olviagn: Ixodia yia epyacies nou éxouv dnpooieuBei h
oUvtopes avagopés oe éva Bépa. Aev npénel va unepPaivouv us 1.500 Aé€eis kal nepifapBdvouy éws 2
Nivakes N eIKOVES.

4. Evbiapépovta nepiotaukd: Opio Aé€ewv 1.500, pe tn oenida titAou, nepifnyn kai us PiBAIOypa@IKES
avagopés. Enitpénovial péxpr 2 eIKGVeS N NIVOKES.

5. Neuponoyikés Eikdves pe eknaideutikd evoiapépov: Oplo 4 gikoves yia to ibio Bépa kal 200 né€els.

Emidoyés kal oxoniaopds s BiRnioypaias.

7. Neuponoyikd Néa - Eibhaoels - Evnuepwtkes Xedides, dnws vea tns EAAnvikhs Neupodoyikhs Etaipeias kal
OUYYEVMV ETAIPEIDY, AVAKOIVDOE! cuvedpiwy kal dNAwv eknaIBeUTIKDY SpactnNPIoTATWV.

o

Aopn tns UANs

lvovtal dektés epyaoies ota eAANVIKE 1 ayynikd.

YnoBdanfetal ndviote o UtAos, 10 OvOUATa Twv CUYYPAPEWY Kal n nepinyn kal ota ayynikd.

Ta keiyeva Ba npénel va anooténnovtal og popen Microsoft Word document.

Zeniba titou: Mepiéxel tov tito, ta NAnpN ovopata twy ouyypaPéwy, 1o idpupa npoéisuons, tn dielBuvon
Kal To tnAépwvo tou uneuBuvou yia tnv addnAoypagia Kal ToV KATaPeTPNpéVo apiBud NéCewy.

Mepidnyn: Mapouoiadlel ta kKupIdtepa onpeia tns epyacias. Asv npénel va unepPaivel us 250 AgCers. 1o Aos
s napatiBevtal 3-10 Aé€els eupenpiou.

Ayyaikn nepidngn: MNapouci@lel os ouvtopia tnv gpyacia. H éktacn tns ival ws 400 Ag€els. v apxn s
yPA@ovTal 1a ovOHATa Twv Cuyypadéwy Kal o Ttios tns epyacias ota ayyAikd.

Ne€eis-kAgibid: éws 6 NéEels kNeldId.

BiBrioypagia: O1 BIBioypagikés napanopnés apiBuouvtal pye au&ovia apiBud avanoya ye t oeipd PepAavions
T0Us oto Kefuevo (Vancouver). Ones ol BiBAIoypaikés napanopnés va avagépovial Yéoa os aykunes. M.x. O
Smith [1] avépepe 6T ... kal 1a euphpata autd eniBeaiwBnkav and tov Adams kai ouv [2]. Avaypdgovial éws
Kal ol 6 NpWTol cuyypageis. Xtov nivaka s BifAioypagias nepifapfavovial yévo exeives ol BIBAIOypapIkés
NaPAnopnés nou avapépovial oto KEiPEVO Kal 0 Nivakas ouvtdoostal Pe au&ovia apiBud nou avuotoIxel otn
oglpd epPavions twv BIBAIoYPaPIKOY Napanopn®y oto KEIUEVO M.X.

Mivakes: Tpdgovtal o€ Eexwploth oenida, petd 1o Aos twv BIRAIoypadik@y avapop@y. ApiBuouvial Ye
oglpd €PPAVIONS TOUS OTO Kefuevo kal ouvodevovtal and clviopn eneghynon.

Eikdves: Anooténfovtal ta npwtdtuna oxédia h pwtoypagies kanns noidétntas. Na unofdannovtal oav apxeia
€lkévas Eexwplotd ano 1o keipevo tou MS Word. ApiBuouvial pe tn ogipd epeAavions oTo KelPevo. 110 Kei-
pevo Ba npénel va undpxel caphs napanopnn otov ttlo twv NAEKTPOVIKDY apxeiwyv. Ze &exwploth oenida
avaypdeovtal ol Utiol Twv EIKGVWY Kal 01 TUXOV ENeENYNOEIS.

latpikn Agovtofoyia: Y& NEPINTWOEIS EQEUVMOV MOU aPOPOoUV avBpwNous, N €épeuva NPENEl va €Xel YiVel
pe Baon tn diakhpuén tou EAaivki (1975). Ze NePINTMOEIS PwTOYPAPIDV aoBeviv, Ba npénel va undpxel
€yypaen ouykatabeon.



2uvodeuTIKO évtuno unoBaAAdopevNG epyaociag

©a npénel va cupninpwBouv OAA ta onpeia tou eviunou. AANn cuvodsutkn eniotonn dev eival anapaitntn.

Eidos apBpou (onueitdote povo éva)
Q Epsuvnukn epyacia O Bpaxeia epyaacia - evbiapépov nepiotatkd O Avaokénnon
Q Bpaxeia avackénnon O Eibiko dpbpo QA Mpdppa otn ouvtaén T Neupo-€IKOVES

TitAos:
YneuBuvos yia v afdndoypaia cuyypapéas:
AlguBuvon:

TnAgpwvo: FAX: e-mail:

EniBepaiote v nAnpdnta s unofonins tou xelpoypdeou aas, onpeiwvovias OAA ta napakdtw onpeia

TitAos tou dpBpou ota EAANvIKA Kal ota AyyAikd pe PIKpd ypdupata

Ovoépata ouyypapéwv ota EARnvikd kal ota AyyAikd (mAnpn ovéuata n.x. Nikénaos MNanaboénounos)
Kévipo npoéneuons tns epyacias ota EAAnviké kal ota AyyAikd

Aopnpévn nepidnyn ota EAANvIKG kar ota AyyAikd

[ W Sy W W]

‘Ews névie NéCels eupetnplacpou (katd npotiunon and to MeSH Hellas-Bioiatpikh Oponoyia) ota EAANvikd
kar ota Ayynikd

O OAda ta ovopata twv cuyypagéwy ous BIBAIOYPAPIKES NAPAMOUNES
(L€xpl 6 Kal 0T OUVEXEIQ «Kal OUV.» N «et al»)

Q H BiBrioypapia ous tedsutaies oenides twv dpBpwv

Anflwon
AnAmvw unevBuva ou:

1. OAol oI ouyypageis NS €pyacias CUPPWVOUV UE TO MEPIEXOUEVO TNS KAl YE TNV unoPfoin tns
oto nepIodIkG: Apxeia KAivikns Neuporoyias.

2. To ibio kefpevo h ta anoteféopata tns epyacias dev éxouv unoPAnBei yia dnpooieuon os dANo EAANVIKG
h E&vo Neplodikd.

3. AnAdvw unglBuva éu dev undpxel B¢pa unokAonhs nveupatkns 1610KTNGias (o nepintwon eIKOVWY,
nivékwv h udikou ané dines dnuooievoel éxel (ntnBei kal AN@Bel n vopiun adeia n onoia

kal ouvunofdnnetal).

4. Aev undpxouv Bépata oUYKPoOUOoNS CUPPEPOVIWY — OE NEPINTWon Ewtepikns Xxpnuatoddtnons autd Ba
npénel va avagpépetal oto €Aos tns Epyacias.

O unevuBuvos yia tnv adindoypagia cuyypagéas

(unoypaon)





