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Abstract

The first part of my habilitation thesis presents the relevance and originality of my
achievements.

My academic career has been based on two essential components: ongoing self-
improvement to obtain the professional skills required by the progress of neurology, and the
transmission of knowledge to all those interested. I completed my PhD in 2001 as an assistant
Professor.

My medical career Since 2001, | have been senior consultant neurologist. In 2005, |
obtained a certificate in Neurosonology. Since 2018, | have been the Secretary of the National
Commission of Neurology of the Romanian Health Ministry.

My scientific achievements are represented by 7 books as single or first author (one
published abroad as single author), 5 chapters (as first author) in 5 treaties published abroad, and
465 scientific papers. | published 24 full-text articles in ISI indexed journals (total IF of 36.069); 8
as a first author, 6 as a principal author (total IF of 16.497). The Hirsch index (Web of Science) is
7. I received 6 scholarships. | took part in 6 grants awarded following a competition (2 as Director).

My scientific achievements covered different research topics:

1) ischemic stroke 2) neuro-ophthalmology 3) vascular aphasias 4) vascular cognitive
impairment (VCI).

My fields of scientific research have focused on two main areas:

A. The role of the extracranial Doppler ultrasonography in the diagnosis of
cerebrovascular (CVD) and associated diseases.

50% of all ischemic strokes are due to thromboembolic events (from cardiac origin or from
large vessels disease), while 25% of them are caused by small vessels disease.

Extracranial Doppler ultrasonography analyzes extracranial vessel wall anatomy and detects
parietal anomalies. It can rule out both stenosis and occlusion in the carotid bulb and can assess the
arterial blood flow characteristics.

My main contributions in this field are the following:

1. Transient Perivascular Inflammation of the Carotid artery (TIPIC) syndrome should
be considered in the differential diagnosis of neck pain. We propose four major criteria: a) presence
of acute pain overlying the carotid artery, which may or may not radiate to the head, b) eccentric
perivascular infiltration (PVI) on imaging, c) exclusion of another vascular or nonvascular
diagnosis with imaging, d) improvement within 14 days either spontaneously or with anti-
inflammatory treatment.

2. Carotid body paragangliomas, which are hyper vascularized tumours of the carotid body
are represented by a painless latero-cervical mass. Duplex ultrasound helps define vascularity of
the tumour, and precise its location at carotid bifurcation.

3. In the case of multiple congenital anomalies of carotid and vertebral arteries, their
diagnosis is based on combined use of duplex ultrasound and CT-A.

4. Large vessels GCA. Duplex ultrasound has a high sensitivity to detect the “dark halo”
sign in this disease.



5. GCA with eye involvement. It consists in arteritic anterior ischemic optic neuropathy or
central retinal artery occlusion, with abrupt, painless, and severe loss of vision of the involved eye.
Because Duplex ultrasound data of temporal arteries do not correlate with eye complications, Color
Doppler imaging of the orbital vessels is of critical importance, in order to quickly differentiate the
mechanism of eye involvement (arteritic, versus non-arteritic); the former should be treated
promptly with systemic corticosteroids to prevent further visual loss of the fellow eye.

B. The role of the transcranial Doppler (TCD) ultrasonography in the diagnosis of CVD
and associated diseases.

TCD combines in real-time intracranial blood flow patterns and velocity modifications with
arterial diameter in the stenotic vessels.

My main contributions in this field are the following:

1. Vascular aphasias and Doppler ultrasound. Aphasia represents a central disorder of
language that impairs a person's ability to understand and produce spoken and written language.
Vascular aphasias (aphasias in stroke) have not typically corresponded to linguistic domains
because lesions involve vascular territories, rather than being restricted to the dorsal fronto-parietal
language or the ventral temporal language networks. Doppler ultrasonography is a reliable method
for the evaluation of the intracranial arteries stenosis/occlusions and helps identify the intracranial
hemodynamic impairment in the cervical ICAs diseases causing vascular aphasias.

2. In type 2 DM, endothelial dysfunction in the cerebral vessels appears before the
endothelial impairment at the glomerular level, thus explaining why these patients may develop
cerebral vessels modifications while remaining normoalbuminuric. At brain level, the plasma
levels of a biomarker of endothelial dysfunction (asymmetric dimethyl-arginine) correlated with
the cerebral hemodynamic indices, evaluated by TCD.

3. In normoalbuminuric patients with type 2 DM, proximal tubule (PT) dysfunction
may precede the stage of microalouminuria. The increase in biomarkers for PT dysfunction in
incipient diabetic nephropathy and diabetic cerebral microangiopathy preceded the increase in the
urine albumin: creatinine ratio (UACR), thus supporting this statement.

4. In our studies we found that plasma glycated peptides (AGESs) are directly involved in
the endothelial dysfunction in the brain vasculature, and are associated with the PT dysfunction
in normoalbuminuric type 2 DM patients.

5. Cerebrovascular microangiopathy has a high prevalence in normotensive type 2 DM
patients and has a predictive value for the concomitant development of diabetic nephropathy. The
reverse is also valid, because it may also occur in normoalbuminuric type 2 DM patients.

6. TCD is a sensitive and a reliable tool in the detection of cerebral microangiopathy in
DM patients.

7. Cerebrovascular reactivity (CVR) is impaired in normoalbuminuric type 2 DM
patients. The cerebral vasodilator capacity is diminished during hypercapnia induced by the
breath-holding test. These cerebral haemodynamic changes correlate significantly with duration of
DM, endothelial dysfunction, parameters of inflammation, AGEs, UACR, cystatin C, and
glomerular filtration rate in these patients.



The second part of my thesis is dedicated to career development plans.
The major short-term objective in terms of academic career development is getting my
habilitation in order to be able to supervise PhD students in the field of Neurology. Because
interdisciplinary studies are the basis for new projects and relevant publications, I will continue to
participate in multi-disciplinary research teams, both Romanian and foreign.
| propose the following research directions, focusing on cerebrovascular and associated
diseases: a) cerebral and renal impairment in patients with type 2 DM, b) neuro-ophthalmology,
¢) Vascular Cognitive Impairment, and vascular aphasias, d) cerebral venous thrombosis.



Rezumat

Prima parte a tezei de abilitare prezintd relevanta si originalitatea realizdarilor mele.

Cariera academici s-a bazat pe douad componente esentiale: auto-perfectionarea continuua,
necesard pentru obtinerea abilitdtilor profesionale solicitate de progresul neurologiei si
transmiterea cunostiintelor acumulate tuturor celor interesati. Din 2001 sunt doctor Tn medicina,
fiind atunci asistent universitar.

Cariera medicali Din 2001 sunt medic primar neurolog. In 2005 am obtinut competenta
n Ultrasonografie Doppler Cerebrali. Din 2018 sunt secretarul Comisiei Nationale de Neurologie
a Ministerului Sanatatii.

Realizirile stiintifice constau in: 7 monografii Tn calitate de unic sau prim autor (una
publicata in straindtate, autor unic), 5 capitole (prim autor) in 5 tratate publicate in strdinatate si c)
465 lucrdri stiintifice. Am publicat 24 articole in extenso in reviste indexate 1SI (FI cumulat:
36,069), dintre care 8 in calitate de prim autor si 6 de autor principal (FI cumulat: 16,497). Indexul
Hirsch (Web of Science) este 7. Am primit 6 premii. Am participat la 6 granturi (2 in calitate de
Director de Proiect).

Realizarile mele stiintifice sunt in urmatoarele domenii de cercetare:

1) Infarctul cerebral 2) Neuro-oftalmologia 3) Afaziile vasculare 4) Deteriorarea
cognitiva vasculara.

Domeniile mele de cercetare stiintifica s-au concentrat pe 2 arii principale:

A. Rolul Ultrasonografiei Doppler extracraniene in diagnosticul bolilor cerebro-vasculare
si asociate.

50% dintre infarctele cerebrale sunt produse prin mecanism tromboembolic (embolii
cardiace sau arterio-arteriale), iar 25% sunt consecinta microangiopatiei cerebrale. Ultrasonografia
Doppler extracranianad analizeaza anatomia peretelui vascular si detecteazd anomaliile parietale.
Poate exclude stenozele si ocluziile de la nivelul bulbului carotidian.

Principalele mele contributii se refera la:

1 Sindromul de inflamatie perivasculara tranzitorie a arterei carotide trebuie luat in
considerare la diagnosticul diferential al durerii regiunii gatului. Propunem 4 criterii de diagnostic:
a) prezenta unei dureri acute pericarotidiene, care poate sau nu sa iradieze spre cap, b) infiltratia
excentrica perivasculard evidentiatd imagistic, c) excluderea imagisticd a unei alte afectiuni
vasculare sau nonvasculare, d) ameliorarea in decurs de 14 zile fie spontan, fie sub tratament
antiinflamator.

2 Paraganglioamele de corpuscul carotidian sunt tumori hipervascularizate ale acestuia,
reprezentate de o formatiune laterocervicald indolord. Ultrasonografia Doppler releva
vascularizatia si localizarea tumorii la nivelul bifurcatiei carotidiene.

3 Diagnosticul anomaliilor congenitale multiple ale arterelor carotide si vertebrale
utilizeaza ultrasonografia Doppler si CT-A.

4 Arterita cu celule gigante (forma cu afectarea vaselor mari). Ultrasonografia Doppler
prezinta o sensibilitate mare in detectarea semnului ,,halo-ului Intunecat”.



5 Arterita cu celule gigante cu afectare oculara. Afectarea consta in neuropatie optica
anterioari ischemica arteritica sau in ocluzie de artera centrala a retinei, cu scaderea marcatd, brusca
si indolor a acuititii vizuale a ochiului implicat. Intrucat datele oferite de ultrasonografia Doppler
a arterelor temporale nu se coreleaza cu afectarea oculara, ultrasonografia Doppler a vaselor
oculare este esentiald, permitand diferentierea rapida a mecanismului arteritic sau nonarteritic de
afectare a arterelor oculare, primul necesitand initierea rapida a corticoterapiei, pentru a preveni
pierderea vederii la ochiul congener.

B. Rolul Doplerului transcranian (TCD) in diagnosticul bolilor cerebrovasculare si
asociate

TCD combina in timp real modificarile velocimetrice cu diametrul stenozelor arteriale.

Principalele mele contributii se refera la:

1 Afaziile vasculare si ultrasonografia Doppler. Afazia este o tulburare dobanditd de
expresie si de receptie a limbajului vorbit si scris, produsa de o leziune cerebrald. Afaziile vasculare
(afaziile din accidentele vasculare cerebrale) nu au un corespondent tipic la nivelul domeniilor
lingvistice, intrucat leziunile care le determina implica teritorii vasculare care nu se suprapun exact
pe retelele limbajului. TCD este 0o metoda fiabila, care permite evaluarea stenozelor/ocluziilor
arterelor endocraniene si care ajutd la identificarea modificarilor hemodinamice intracraniene
produse de stenozele/ocluziile portiunii cervicale a ACI, care determina infarctele cerebrale soldate
cu afazii.

2 in DZ tip 2, disfunctia endotelialii la nivelul vaselor cerebrale precede afectarea
endoteliului glomerular, explicand de ce acesti pacienti pot dezvolta modificari la nivelul vaselor
cerebrale ramanand normoalbuminurici. La nivel cerebral, nivelul plasmatic al unui biomarker al
disfunctiei endoteliale denumit dimetil-arginina asimetrica s-a corelat cu indicii hemodinamici
cerebrali evaluati prin TCD.

3 La pacientii normoalbuminurici cu DZ tip 2, disfunctia tubulului proximal poate
precede stadiul de microalbuminurie. Cresterea nivelului biomarkerilor urinari pentru disfunctia
tubulara proximald in nefropatia diabetica incipientd si in microangiopatia cerebrald diabeticd a
precedat cresterea raportului: albumind/creatinind din urinda (UACR), argumentind aceastd
afirmatie.

4 n studiile noastre, produsii terminali de glicozilare avansata (AGEs) sunt implicati
direct in disfunctia endoteliala a vaselor cerebrale si sunt asociati cu disfunctia tubulara
proximald la pacientii normoalbuminurici cu DZ tip 2.

5 Microangiopatia cerebrala are o prevalentd ridicata la pacientii diabetici
normotensivi, avand o valoare predictiva importantd pentru dezvoltarea concomitenta a
nefropatiei diabetice. Reversul este valabil.

6 TCD este o metoda sensibila si fiabila pentru detectarea microangiopatiei cerebrale
la pacientii diabetici.

7 Reactivitatea cerebrovasculara este afectati la pacientii normoalbuminurici cu DZ
tip 2. Capacitatea vasodilatatorie cerebrala este diminuata in timpul hipercapniei induse de testul
de monitorizare TCD la apnee. Aceste modificiri hemodinamice cerebrale se coreleaza



semnificativ cu durata DZ, disfunctia endoteliald, parametrii inflamatiei, AGES, UACR, cistatina
C si cu rata filtrarii glomerulare.

A doua parte a tezei de abilitare este dedicata planurilor de dezvoltare a carierei.

Obiectivul major pe termen scurt al dezvoltarii mele academice constd in obtinerea
certificatului de atestare, ceea ce mi-ar permite sa coordonez doctoranzi. Intrucat studiile
interdisciplinare sunt baza unor proiecte si a unor articole relevante, voi continua sa particip la
echipe de cercetare multidisciplinara din tard si din strdinatate.

Propun urmatoarele domenii de cercetare, focalizate pe bolile cerebrovasculare si asociate:
a) afectarea cerebrald si renala la pacientii cu DZ tip 2, b) neuro-oftalmologia, c) deteriorarea
cognitivd vasculara si afaziile vasculare, d) flebotrombozele cerebrale.



