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Cuvant inainte / Foreword

Mesajul inaugural
al rectorului Universitatii de Stat de Medicina si Farmacie
»Nicolae Testemitanu” din Republica Moldova

Stimati Prieteni,

Prima fila intoarsd a acestei Reviste va va introduce in miezul
unei noi publicatii stiintifice a USMF “Nicolae Testemitanu” - Revista
de Stiinte ale Sanatatii din Moldova, care va fi, in acelasi timp, si
prima publicatie periodica din cadrul institutiei noastre, conforma
standardelor si ghidurilor internationale actuale din domeniul editorial
al stiintelor medicale.

Pe paginile ei isi vor gasi locul diferite articole si lucrari din sfera
medicinii fundamentale (anatomie si morfologie, fiziologie, imunologie,
microbiologie si virusologie, farmacologie si toxicologie, biochimie si
biologie moleculard, farmacie), medicinii clinice (chirurgie, obstetrica
si ginecologie, medicind internd, pediatrie, diagnostic medical),
stomatologiei, incluzand, totodatd, si multe alte domenii ale stiintelor
sanatatii (sanatate publicd, asistentd medicala si reabilitare, sanatate
ocupationala si biomedicina social3, biotehnologii medicale, medicina
interdisciplinara) - in total, circa 6o de specialitati.

Cu acest irepetabil si responsabil pas al debutului, as dori intregului
colectiv al revistei, bineinteles, asistat de numerosii si prestigiosii
sai autori, de azi si de maine, sd devind din start, chiar din prima lui
primavara editoriala (desi evenimentul are loc in miezul toamnei) un
mare succes.

in contextul dat, luand in consideratie si importanta momentului,
am gasi de cuviintd, sa aducem la cunostinta tuturor celor implicati
in elaborarea, dar si realizarea acestei publicatii (in egald masurd, si
celor care o vor rasfoi), afirmatiile unui mare filosof si pedagog francez
de origine bulgara, Omraam Micael Aivanhov (1900-1986) - cele mai
valoroase opere ale sale tin de stiintele aplicative, implicit, cele din
domeniul medicinii. Dansul precizeaza, intre altele:

“Oricine dintre noi trebuie sd munceascd asupra autoperfectiondrii
sale, cu o singurd conditie: sd facd lucrul acesta nu doar pentru sine, dar
si pentru binele intregii comunitdti. Atunci comunitatea devine frdtie.
lar frdtia - este o colectivitate, in care domneste adevdrata consolidare
umand; deoarece fiecare, lucrdnd pentru sine, totodatd, lucreazd
constient si pentru binele comun’.

Profitind de acest frumos prilej si eveniment neordinar din
viata universitard - inaugurarea uneia dintre cele mai prestigioase
publicatii stiintifice medicale din tara, adresez colectivului redactional,
cat si Intregului contingent de autori, prezenti si care vor veni, veac
lung de existenta si rodnicie, precum si traditionala urare de bine la
orice inceput de cale - “Intr-un ceas bun!”. $i, bineinteles, un viitor pe
masura: spre binele medicinii moldave, spre binele intregului nostru
popor; ori, luand in consideratie faptul, ca stiinta adevaratd nu are nici
hotare si nici “nationalitate” - spre binele intregii umanitati!

fnci o dati, vi doresc inceput de bun augur, iar primul pas si fie
facut cu dreptul!

Academician al ASM
Ion Ababii,
Rector al USMF “Nicolae Testemitanu”
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Inaugural message
from the rector of State University of Medicine and Pharmacy
U“Nicolae Testemitanu” of Republic of Moldova

Dear friends,

When you turn the first page of this Journal you will be introduced
to the heart of a new scientific publication of SUMPh “Nicolae
Testemitanu” - Moldovan Journal of Health Sciencess, which is also
the first periodical of our institution in accordance with the current
international standards and guidelines in the publishing field of
medical sciences.

Its pages will host different articles and works from the field
of fundamental medicine (anatomy and morphology, physiology,
immunology, microbiology and virology, pharmacology and
toxicology, biochemistry and molecular biology, pharmacy), clinical
medicine (surgely, OG, general medicine, pediatrics, medical
diagnosis), dentistry, but will also include other Health Sciencess
(public health, nursing and rehabilitation, occupational health
and social biomedicine, medical biotechnology, interdisciplinary
medicine) - over 60 specialities in total.

With this unrepeatable and responsible step of debut, I would
would like to wish the entire editorial staff, of course, assisted by
our numerous and prestigious authors of today and tomorrow, to
have great success from the start, from the very publishing spring
(although the event takes place in the middle of autumn).

In this context, taking into consideration the importance of the
moment, I find it necessary to communicate to all those involved in the
development and realization of this publication (also to those, who
will read it), the saying of a great French philosopher and pedagogue
of Bulgarian origin, Omraam Micael Aivanhov (1900-1986), whose
most valorous works refer to applied sciences and, implicitly, those
from the field of medicine. He says:

,Everyone of us needs to work on his self-improvement with
one condition: to do this not only for himself, but for the good of the
whole community. Then the community becomes brotherhood. And
brotherhood is a collectivity where true human consolidation reigns,
because while each one works for himself, he also consciously works for
the common good.”

Taking advantage of this beautiful occasion and extraordinary
event in the life of our university - the inauguration of one of the most
prestigious medical publications in the country, I wish the editorial
staff, but also all the authors who are present and who are yet to come,
many prosperous years of existence, as well as the traditional words
said at the beginning of a new journey - ,Godspeed!” Also, of course,
an equally beautiful future: for the better of Moldavian medicine, for
the better of our nation and, because true science has no borders or
nationality, for the better of the whole humanity!

Once again, I wish you a good beginning and to get off with the
right foot!

Academician of ASM
Ion Ababii,
Rector of SUMPh “Nicolae Testemitanu”



Adresare catre Autorii si Cititorii
Revistei de Stiinte ale Sanatatii din Moldova

Stimati Autori si Cititori,

Pagina editoriala este considerata, pe drept cuvant, coloana verte-
brala si esenta unei publicatii. Editorialul este un spatiu de libertate,
unde se expun puncte de vedere, atitudini sau se accentueaza valoa-
rea unui articol, publicat pe paginile Revistei. Editorialul argumen-
teaza opinia, urmarind sa-i convinga pe Cititori si realizeaza legatura
dintre fapte cu un context mai larg...

Dupa emiterea Ordinului Rectorului nr. 166 din 29.04.2013 ,Cu
privire la fondarea revistei universitare’; a fost efectuat un volum con-
siderabil de lucru pentru constituirea unei reviste stiintifice proprii a
Universitatii de Stat de Medicina si Farmacie ,Nicolae Testemitanu”,
numita Revista de Stiinte ale Sanatatii din Moldova (Moldovan Journal
of Health Sciencess).

Revista are ambitia sa fie conforma standardelor si ghidurilor in-
ternationale din domeniul editorial al stiintelor sanatdtii (notamen-
te, cu Ghidurile COPE - Comitetul de Etica a Publicatiilor, Politicile
WAME - Asociatia Mondiala a Editorilor Medicali, Politicile ICMJE -
Comitetul International al Editorilor Revistelor Medicale, Declaratia
WMA Helsinki - Etica Cercetirii pe Subiecti Umani). in acest scop, se
aplica aceeasi modalitate de depunere si verificare a manuscriselor,
de revizuire colegiala si de comunicare interpersonald, ca in revistele
stiintifice internationale.

Revista de Stiinte ale Sanatatii din Moldova - publicatie periodi-
ca trimestriald, de limba engleza si romana, isi propune sa realizeze
urmadtoarele sarcini:

1. Promovarea si valorificarea activitatii stiintifice biomedicale,
fundamentale si aplicative la nivel regional si international, prin
publicarea si difuzarea celor mai bune articole stiintifice, cu res-
pectarea politicilor editoriale si a standardelor internationale de
raportare, de publicare, precum si a principiilor etice in vigoare;

2. Contribuirea la instruirea autorilor cu principiile si metodologia
publicdrii articolelor stiintifice in reviste de profil transnationa-
le, cu factor de impact (devenind, astfel, o pista de lansare in cir-
cuitul stiintific international pentru autori);

3. Contribuirea la reformarea si modernizarea cercetarii biomedica-
le fundamentale si aplicative din Republica Moldova, revista ser-
vind atit la realizarea reformarii si modernizarii cercetdrii, cat si
drept instrument de evaluare a rezultatelor acestui demers.

Speram ca in cel mai apropiat viitor, cu ajutorul Dvs. indispensa-
bil, atat in calitate de Autori, cat si In cea de Cititori fideli, Revista de
Stiinte ale Sdndtdtii din Moldova (Moldovan Journal of Health Scien-
cess) sd devind o publicatie periodica competitiva si recunoscuta la
nivel national si international.

in acest demers, este indispensabili o exigenti sporiti din partea
Colectivului Redactiei, a Comitetului Editorial si a Referentilor (ulti-
mii vor ramane necunoscuti pentru Autori) in ,filtrarea” si selectarea
celor mai bune si mai competitive articole stiintifice. Tin sa mentio-
nez, ca o revista stiintifica ,buna” se caracterizeaza printr-o durata
medie de ,primd depunere a manuscrisului - publicare” de peste 6
luni de zile, o rata de rejectie a manuscriselor de peste 50%. De aceea,
va Indemn, stimati Autori, sa nu va pierdeti optimismul, daca articolul
Dvs. nu a fost acceptat ,,din prima”.

Va uram succes!

Adrian Beli,
dr. hab. st. med., conf. univ,,
Redactor-sef

Editorial / Editorial

Message to authors and readers
of Moldovan Journal of Health Sciencess

Dear Authors and Readers,

The Editorial, in good sooth, is considered the backbone and the core

of any periodical. Editorial page is an area of freedom where points of

view and attitudes, that highlighted the value of a published article,
are presented. Editorial argues opinions, aiming to convince the
readers, and push the scientific paper in a wider context...

Subsequently to issuance of the SUMPh «Nicolae Testemitanu»

Rector’s order No. 166 from 29.04.2013 «On the foundation of the

university journal» a considerable work was conducted in order to

ensure the launch of an own scientific journals of SUMPh «Nicolae

Testemitanu» - Moldovan Journal of Health Sciencess.

The new periodical is intended to be in accordance with the

international standards and guidelines in the field of Health Sciencess

publications (such as, COPE guidelines - Committee on Publication

Ethics, WAME Policies - World Association of Medical Editors, ICMJE

Policies - International Committee of Medical Journals Editors, WMA

Helsinki Declaration - Ethics Research on Human Subjects). For

that purpose, submission and verification of manuscripts should

be performed in a peer review manner emphasizing interpersonal
communication, as it is used to be done in the best international
scientific journals.

Moldovan Journal of Health Sciencess will be issued quarterly in

English and Romanian languages and aims to achieve the following

tasks:

1. to promote and valorize the basic and applied biomedical scien-
tific achievements at regional and international level by publish-
ing and disseminating best scientific articles in compliance with
editorial policies and international reporting standards as well
as currently accepted ethical principles;

2. to contribute to the training of authors on principles and meth-
odology of writing scientific articles eligible for impact factor
journals (thus becoming a launch pad for international scientific
circuit for eventual authors);

3. to contribute to the reform and modernization of basic and
applied biomedical research in the Republic of Moldova, journal
would serve for both modernization of the research field and as
a tool for evaluation of the achieved results.

We hope that in the nearest future, with your implicit contribution
as authors or loyal readers, Moldovan Journal of Health Sciencess
will become a recognized nationally and regionally competitive
publication.

In doing so, increased requirements from publisher, editorial board
and reviewers (the last would remain unknown to the authors) in
“filtering” and selecting the best and most competitive scientific ar-
ticles, are indispensable. We have to mention that a “good” scientific
journal is characterized by mean time, from “first submission” of the
manuscript to publication of less than 6 months and a rejection rate
of manuscripts of more than 50%. Therefore, dear authors, keep your
optimism if your article has not been accepted at “first intention”.

We wish you success!
Adrian Belii,

PhD, Associated Professor,
Editor-in-Chief



ARTICOLE DE CERCETARE

Expresia markerilor surogat
ER, PR, Her2, CK5 si Ki67 in
carcinomul mamar invaziv de
tip NOS si metastazele
limfonodale corespondente

Veaceslav Fulga
Catedra de Histologie, Citologie si Embriologie, Universitatea de Stat de
Medicind si Farmacie “Nicolae Testemitanu’, Chisindu, Republica Moldova

Autor corespondent

Veaceslav Fulga, dr. st. med., conf. univ.,

Catedra de Histologie, Citologie si Embriologie,

Universitatea de Stat de Medicind si Farmacie “Nicolae Testemitanu’,
bd. Stefan cel Mare 165, MD-2004, Chisindu, Republica Moldova,
e-mail: vmfulga@usmf.md

Rezumat

In pofida realizarilor contemporane in morfopatologie si ge-
netica, incidenta carcinomului mamar ramane a fi una inalta. in
scopul depistarii unui tratament eficace, cancerul de san a fost
divizat In categorii, fiecare avand la baza criterii specifice.

Un nou concept propune de a clasifica aceasta maladie in
cateva clase moleculare. Traditional, morfologul descrie in
detalii tumora primara fara a mentiona profilul molecular al
metastazelor limfonodale (LNM). In literatura de specialitate
pot fi depistate doar cateva publicatii cu date controversate
privitor la studiul comparativ, molecular al tumorii primare si
metastazei la acelasi pacient.

Prin aplicarea markerilor surogat pentru receptorii ER
(estrogen), PR (progesteron), Her2 (factorul uman de creste-
re epidermalad 2 sau Her2/neu), CK5 (citokeratina bazala) si
Ki67 (marker al proliferarii) am comparat subtipul molecular
al tumorii primare si metastazelor limfonodale corespondente
a 88 paciente diagnosticate cu carcinom mamar invaziv de tip
NOS (not otherwise specified). Am demonstrat c3, la un prag
de peste 30% pentru celule ER si PR positive, subtipul molecu-
lar al metastazei limfonodale in 21,59% nu corespunde celui
din tumora primara. Cea mai 1nalta rata s-a inregistrat la co-
mutarea subtipului Luminal A in triplu negativ (9.09%). Rata
cazurilor comutate ramane a fi una inalta (18,18%) chiar si la
utilizarea recomandarilor ASCO (American Society of Clinical
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otherwise specifieid type and
its correspondent lymph node
metastasis

Veaceslav Fulga
Department of Histology, Cytology and Embryology, State University of Medici-
ne and Pharmacy “Nicolae Testemitanu’, Chisinau, Republic of Moldova

Corresponding author

Veaceslav Fulga, MD, PhD,

Department of Histology, Cytology and Embriology,

State University of Medicine and Pharmacy “Nicolae Testemitanu’,
Stefan cel Mare str. 165, MD-2004, Chisinau, Republic of Moldova;
e-mail: vmfulga@usmf.md

Abstract

Despite advances in genetic and histopathology, the in-
cidence of breast cancer remains very high. In order to find
the best treatment, breast cancer was divided into categories,
each based on different criteria. A new concept is purposing to
categorize this disease into several molecular classes.

Traditionally pathologists are describing in details the
primary tumor without mentioning molecular profile of me-
tastases at the lymph nodes level. Nowadays, in the literature
could find only several publications with controversial data,
which are comparing these two sites from molecular posi-
tion, primary tumor and its metastasis simultaneously at the
same patient.

By using ER (estrogen), PR (progesteron), Her2 (human
epidermal growth factor receptor 2 or Her2 /neu), CK5 (bas-
al cytokeratin) and Ki67 (marker of proliferation) surrogate
markers we’ve compared the molecular subtype of primary
tumor and its paired lymph node metastasis of 88 patients
with invasive breast cancer NOS type (not otherwise speci-
fied). We demonstrated that for a cut-off >30% of ER and PR
positive cells, in 21,59% the molecular subtype from LNM
doesn’t follow the same one from primary situs. The highest
rate was established for Luminal A-triple negative switch
(9.09%). The ratio of switched cases remained anyway high
(18,18%) by using ASCO (American Society of Clinical On-
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Oncology) privitor la pragul pozitivitatii >1% pentru markerii
ERsi PR[1].

Concluzii: Este important de a descrie profilul imunohis-
tochimic (ER, PR, Her2, CK5, Ki67) la nivelul metastazelor lim-
fonodale. Subtipurile moleculare determinate prin procedee
imunohistochimice nu sunt stabile de-a lungul progresiei tu-
morale. Rata cea mai inalta de comutare a fost raportata de la
fenotipul luminal la triplu negativ.

Cuvinte-cheie: carcinom mamar, metastaze, profil molecu-
lar, ER, PR, HER2 /neu, CK5, Ki67.

Introducere

n baza datelor GLOBOCAN, circa 12.7 mln cazuri de cancer
si 7.6 mIn de decese cauzate de carcinom au fost determinate
in anul 2008 [2]. Cancerul de san este cel mai frecvent tip de
cancer diagnosticat la femei. Acesta constituie 23% din numa-
rul total de cancere si 14% din decesele cauzate de tumori. In
pofida realizarilor in genetica si morfologie, incidenta acestui
tip de cancer ramane una inalta. Factori multipli isi au contri-
butia la mentinerea acestei inalte rate, precum stilul de viat3,
factori de mediu, genetici, biologici [3]. intru determinarea
unui tratament eficace, cancerul de sin a fost clasificat in ca-
tegorii, fiecare bazat pe criterii morfologice specfice. Un nou
concept propune de a diviza aceasta maladie in citeva clase
moleculare [4-6]. Aceasta ne sugereaza ca, carcinomul mamar
nu este o singura entitate nozologicd, cuprinzand la moment
cel putin 5 subclase, fiecare cu semnatura moleculara, caracte-
re de crestere si potential invaziv deosebit. Din pacate, dezvol-
tarea rezistentei la terapie si recurenta sunt frecvente.

O particularitate comuna a tumorilor maligne este capaci-
tatea de a invada tesuturile adiacente si raspandi la distanta
prin sistemul circulator sanguin si limfatic. Traditional morfo-
logii descriu in detalii tumora primara, fara a mentiona profilul
molecular al metastazelor limfonodale. In literatura de specia-
litate pot fi depistate doar cateva publicatii cu date controver-
sate privitor la studiul comparativ, molecular al tumorii prima-
re si metastazei sale la acelas pacient [7-13]. Unii cercetatori
considera c3, subtipul molecular este stabil in decursul dezvol-
tarii tumorale, totodata unele date ne sugereaza ca, expresia
genica si fenotipul molecular nu sunt stabili in timpul progre-
siei cancerului mamar. Aceasta ar putea explica rezistenta la
tratament si recurentele ulterioare.

Scopul acestei lucrari este studiul comparativ al tumorii
primare si metastazelor sale limfonodale, bazat pe procedee
imunohistochimice de evaluare a expresiei receptorilor ER,
PR, Her2 /neu, CK5 si Ki67, drept cei mai frecventi markeri uti-
lizati in dianosticarea carcinomului mamar.

Material si Metode

Pacienti

Au fost colectate 172 specimene (88 tumori primare si 88
noduli limfatici axilari cu metastaze) de la 88 paciente dia-
gnosticate cu carcinom mamar invaziv in stadii clinice avan-
sate. Toate pacientele au fost supuse mastectomiei radicale in
asociere cu evidarea nodulilor limfatici axilari, fara chimio-/

cology) recommendations to a cut-off >1% for ER, PR mark-
ers [1].

Conclusions: It's important to describe the immunohisto-
chemical profile (ER, PR, Her2, CK5, Ki67) at the lymph nodes
metastasis level. The molecular subtypes determined by im-
munohistochemical assay are not stable during tumor pro-
gression. The highest rate of shifting has been reported from
luminal to triple negative phenotype.

Keywords: breast cancer, metastasis, molecular profile,
ER, PR, HER2 /neu, CK5, Ki67.

Introduction

Based on the GLOBOCAN 2008 results, about 12.7 million
cancer cases and 7.6 million cancer deaths are estimated to have
occurred in 2008 [2]. Breast cancer is the most frequently diag-
nosed cancer among females. It accounts for 23% of the total
cancer cases and 14% of the cancer deaths. Despite advances in
genetic and histopathology, the incidence of this cancer type re-
mains very high. Many factors are believed to contribute to this
high rate of breast cancer, including lifestyle, environmental, ge-
netic, and biological factors [3]. In order to find the best treat-
ment, breast cancer was divided into categories, each based on
different criteria. A new concept is purposing to categorize this
disease into several molecular classes [4-6]. This one makes us
to think about breast cancer not just as a single disease, but as
several, at least 5 different subsets, with their proper molecular
signs, characteristics of growth and different invasive potential.
Unfortunately, development of resistance to therapy is frequent
and often leads to cancer recurrence.

A common feature of malignant tumors is capacity to in-
vade the nearby tissues and spread to more distant parts of
the body through the bloodstream or lymphatic system. Tra-
ditionally pathologists are describing in details the primary
tumor without mentioning molecular profile of metastases at
the lymph nodes level. Nowadays, in the literature could find
only several publications with controversial data, which are
comparing these two sites from molecular position, primary
tumor and its metastasis simultaneously at the same patient
[7-13]. Some scientists consider that molecular subtype is sta-
ble during tumor development, in the same time some data let
us suppose, that genes expression and molecular phenotype
are not stable throughout tumor progression in breast cancer.
This could explain the drug resistance and distant recurrences.

The aim of this study is a differential approach of primary
tumor and its lymph node metastasis based on immunohisto-
chemical assay of ER, PR, Her2/neu, CK5 and Ki67 receptors
expression, as the most used markers in breast cancer diagnose.

Materials and Methods

Patients

The 172 specimens (88 primary tumors and paired 88 axil-
laries lymph nodes) were collected from 88 patients with inva-
sive breast cancer in advanced clinical stages. No drug therapy
preceded and all of patients underwent radical mastectomy
and lymph nodes dissection. All biological material was col-
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radioterapie antecedenta. Tot materialul biologic a fost colec-
tat pe parcursul anilor 2012-2013 de la IMSP, Institutul Onco-
logic din Republica Moldova. Diagnosticul histopatologic a fost
primar stabilit de morfologii acreditati ai institutiei vizate si
reconfirmat de 2 specialisti ai Centrului de Cercetari in Angio-
geneza, Timisoara, Romania.

Procesarea tisulard

Specimenele, tumora primara si metastaza limfonodala au
fost plasate intr-o caseta si ulterior procesate in conditii identi-
ce: fixare 1n formalind tamponata 10% timp de 24-48 ore si in-
cludere in parafina dupa un protocol traditional. Pentru investi-
gatiile histopatologice de rutina au fost colorate cu hematoxilina
si eozina sectiuni de 4-6 pm grosime. Intru evitarea interpretri-
lor gresite privitor la procesarea tisulars, specimenele (tumora
primara si nodul limfatic) aceluiasi caz au fost incluse intr-un
singur bloc de parafing, iar sectiunile ulterior colorate pe ace-
ias lama histologica (Fig. 1, pag. 51). Metastazele limfonodale au
fost confirmate imunohistochimic cu un cocktail de citokeratine
AE1/AE3. Suplimentar, sectiunile au fost colorate cu 5 anticor-
pi monoclonali utilizand tehnici imunohistochimice de rutina
(Tabelul 1). Toate etapele imunohistochimice au fost effectuate
automat prin utilizarea autostainer-ului Leica Bond-Max (Leica
Biosystems, Newcastle UponTyne, UK). Contracolorarea nuclei-
lor s-a efectuat cu hematoxilina Lille modificata.

Tabelul 1
Anticorpii utilizati: sursa, dilutia, sistem de demascare, sistem de detectie,
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lected during 2012-2013 from Oncological Institute, Republic
of Moldova. The histopathological diagnosis was firstly estab-
lished by accredited pathologists from above mentioned in-
stitution and confirmed by two specialists from Angiogenesis
Research Center, Timisoara, Romania.

Tissue processing

The specimens, primary tumor and its lymph node, placed
in one cassette, were processed in an identical manner: fixed
in 10% phosphate buffered formalin for 24-48h and paraffin
embedded as traditionally. For routine histopathological as-
sessment 4-6 pum sections were cut and stained with hema-
toxylin and eosin (HE). To avoid any misunderstandings about
tissue processing, the specimens (primary tumor and lymph
node) of the same patient have been embedded in a single par-
affin block and sections were stained on the same slide (Fig. 1,
pag. 51 ). The lymph nodes metastases were confirmed by im-
munohistochemistry with AE1/AE3 cytokeratin cocktail. In
addition, sections were also stained with 5 monoclonal anti-
bodies, using standard immunohistochemical techniques (Ta-
ble 1). All stages of immunohistochemistry were performed
automatically by using Leica Bond- Max (Leica Biosystems,
Newcastle UponTyne, UK) autostainer. A modified Lille hae-
matoxylin was used for counterstaining.

Table 1
Used antibodies: source, dilution, systems of detection and retrieval, time of
incubation

timp de incubare Source/
Antibod : . Retrieval . .
Anticorp/ Sursa/timp Sistem de Sistem de clone y/ 1r_1cubat1on_ system/time Detection/time
) p de incubare / | demascare/ q L time/ dilution
clona dilutia timp etectie/timp 1 |ER/6F11 Leica Bond Epitope | p oo
Leicla Bond Epitope Biosystem Retrieval Refine Deytection
1 |ER/6F11 e e Retrievla’l p Bond Polymer 2 |PR/16 Newcastle Solution1, System (Leica
2 |PR/16 New{astle Solution1 Refine Detection Ltd, (Leica Bsilosystems
Led (Leica ! System (Leica Multi- Newcastle Biosystems, Newcastle I,Jpon
. Ne\;vcastle Biosystems Biosystems, 3 | cytokeratin/ Upon Tyne, Newcastle Upon Tyne, UK), 15
Multi- ’ Newcastle Upon AE1/AE3 UK/15min/ | Tyne, UK)/20 i
3 | cytokeratin/ Upon Tyne, Newcastle Upon Tyne, UK), 15 (AE1/AES) RTU min min
(AE1/AE3)  |UK/15min/ | Tyne,UK)/20 | & "0 Dako Target
RTU min Her2 / Dako Glostrup Retrieval EnVision-
4 . Denmark/30 . .
Dako Glostrup Dako. Target . policlonal min/RTU Solution, ‘ HER/30 min
Her2 / Retrieval EnVision- pH6/20 min
4 Denmark/30
policlonal : Solution, HER/30 min Lei
min/RTU . eica
pH6/20 min Biosystem
Leica Newcastle
Biosystem 5 Ki67/K2 Ltd,
Newcastle Newcastle Bond Epitope
5 Ki67/K2 Ltd, Upon Tyne, Retrieval Eogd P]())lyme?
Newcastle i UK/15 min/ . efine Detection
Upon Tyne, i%rtlfif‘glt()pe Bond Polymer RTU ?fililctéonz' System (Leica
UK/15min/ | Solution2, Refine Detection Leica Biosystems, Biosystems,
RTU (Leica System (Leica Bi " N ") Newcastle Upon
- : Biosystems, tosystem cweastle Tyne, UK), 15
Leica Biosystems, N tle U Newcastle Upon Tyne, .
i Newcastle eweast'e Upon Ltd, UK)/20 min min
Biosystem Tyne, UK), 15 6 |CK5/XM26 ’
Newcastle Upon Tyne, min Newcastle
Ltd, UK)/20 min Upon Tyne,
6 | CK5/XM26 Newcastle UK/15 min/
Upon Tyne, RTU
UK/15 min/
RTU
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Evaluarea microscopica

Tumora a fost evaluata drept ER, PR pozitiva daca cel putin
30% din celulele tumorale in sectiune prezentau un pattern
nuclear specific (Fig. 2, pag. 52). Media aritmetica a fiecarui
marker din metastaza limfonodala a fost comparata cu media
markerului dat in tumora primara.

Colorarea cu Her2 a fost interpretata in corespundere cu
recomandarile ASCO [14]: Her2/neu-0 - in lipsa colorarii sau
colorarea membranara slaba, abia perceptibila pana la 10%
din celule; Her2 /neu+1 - la colorare membranara a >10% ce-
lule; Her2 /neu+2 - in cazul colorarii membranare incomplete,
slab/moderata, circumferentiald a >10% din celulele tumora-
le sau la colorarea circumferentiala completa a <10% celule;
Her2 /neu+3 - la colorare circumferentiala intensa a >10% ce-
lule tumorale. Cazurile interpretate Her2 /neu +2 si +3 au fost
considerate pozitive (Fig. 3, pag. 52).

Expresia CK5 a fost interpretata dupa Azoulay et al. [15]:
0 - in lipsa colorarii; +1 - la colorarea a mai putin de 10% din
celulele tumorale; +2 - 10-50% din celule tumorale colorate;
+3 - mai mult de 50% din celule tumorale colorate. Cazurile >0
au fost considerate pozitive (Fig. 4 pag. 53).

Pentru markerul Ki67 (Fig. 5, pag. 53) s-a utilizat un prag
de 14% pentru delimitarea cazurilor pozitive/negative [16].

Celulele colorate a ducturilor normale au servit drept con-
trol intern. Rezultatele au fost grupate in 4 subgrupe:

1. ER*si/sau PR*, Her2;, CK5, Ki67<14 drept Luminal A;

2. ER*si/sau PR*, Her2*, CK5, Ki67<14 sau ER* si/sau PR,

Her2, CK5, Ki67>14 drept Luminal B;
3. ER, PR, Her2* CK5, orice valoare a Ki67 drept Her2-su-

praexpresat;
4. ER-, PR-, Her2-, CK5+, orice valoare a Ki67 drept triplu
negativ/basal like.

Achizitia imaginilor si procesarea datelor

Numararea a fost efectuatd semi-automat [17] cu micro-
scop Nikon Eclipse 80i cu camera incorporata Nikon DS-Fil,
utilizand soft Nis-elements 2.30. Zece campuri microscopice
(x400) a sectiunii imunocolorate cu cel mai inalt numar de ce-
lule positive au fost cuantificate. Pentru stocarea si gruparea
datelor a fost utilizata baza de date MS Access 2003.

Analiza statistica
Soft-ul WINSTAT 2012.1 a fost utilizat pentru analiza de-
scriptiva, cu determinarea valorilor medii, erorilor standard a
mediei. Cazurile cu p<0.05 au fost considerate statistic semni-
ficative.

Etica

Studiul a fost aprobat de Comitetul de Etica a Cercetarii
a Universitatii de Stat de Medicina si Farmacie “Nicolae Tes-
temitanu”, Chisindu, Republica Moldova, bazat pe consimta-
mantul informat al pacientului.

Rezultate

Rezultatele primite (Tabelul 2) prezinta prevalenta in tu-
morile primare a cazurilor ER* (84.09%) fata de cele PR*
(76.14%). In metastazele limfonodale distributia a fost evalu-

Microscopic evaluation

The tumor was considered ER, PR positive if at least 30%
of tumor cells in a section exhibited nuclear staining (Fig. 2,
pag. 52). The mean levels of each marker from lymph node
metastasis were compared with the primary tumor.

The Her2 status was interpreted in accordance with ASCO
recommendations [14]: Her2/neu-0 if no staining observed or
weak, barely perceptible membrane staining until 10% of cells;
Her2/neu+1-in case of a weak membrane staining of >10%);
Her2 /neu+2- in case of incomplete, weak/moderate circum-
ferential membrane staining >10% of tumor cells or complete
circumferential intense staining <10% of cells; Her2/neu+3-
in case of intense, circumferential staining of >10% of tumor
cells. Cases with Her2/neu of +2 and +3 were considered as
positive (Fig. 3, pag. 52).

The CK5 expression was interpreted as Azoulay et al. pre-
viously defined [15]: 0- no tumor cells stained; +1 - less of
10% of tumor cells stained; +2 - 10-50% of positive tumor
cells; +3 - more than 50% of tumor cells stained. Expression
was scored positive (>0) if any cytoplasmic and/or membra-
nous staining tumor cells were observed (Fig. 4, pag. 53).

For Ki67 marker (Fig. 5, pag. 53) we used a 14% threshold
as a limit to define positive/negative cases [16].

The positive cells of normal ducts served as internal con-
trol. The results were grouped in 4 subgroups:

1. ER+ and/or PR+, Her2-, CK5-, Ki67<14 as Luminal A;

2. ER+ and/or PR+, Her2+, CK5-, Ki67<14 or ER+ and/or

PR+, Her2-, CK5-, Ki67>14 as Luminal B;
3. ER-,PR-, Her2+, CK5-, any Ki67 as Her2 over-expressed;
4. ER-,PR-, Her2-, CK5+, any Ki67 as triple negative /basal like.

Image acquisition and data processing

The counting was proceeded in a semi-automated way [17]
on Nikon Eclipse 80i microscope with Nikon DS-Fil installed
camera by using Nis-elements 2.30 imaging software. Ten
microscope fields (x400) of immunostained section with the
greatest number of positive cells were counted and summated
to give a single figure. A MS Access 2003 database was used to
store and group the data.

Statistical analysis

The WINSTAT 2012.1 software was used for a descriptive
statistics, the mean value and standard error of mean deter-
mined and for all the tests a P0.05 was considered significant.

Ethics

The study has been approved by the Ethics Committee of
the “Nicolae Testemitanu” University of Medicine and Phar-
macy from Chisinau, Republic of Moldova, based on patients’
informed consent.

Results

In case of primary tumors our results show (Table 2)
the prevalence of ER* cases (84.09%) to PR* (76.14%). In
lymph node metastasis the distribution was ER* -67.05%, PR*
-60.23% respectively. The same amount, of 12.5% Her2/neu*
(>1+) was established at both sites.
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atd cu cotad de 67.05% pentru cazurile ER* si 60.23% respectiv,
pentru PR*. Aceasi rata de 12.5% au prezentat cazurile Her2/
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Table 2
Cases distribuition by hormon receptors immunopositivity

neu* de ambele localizari. Primary tumor Lymph node metastasis
Tabelul 2 Nr of cases % Nr of cases %
Distributia cazurilor pozitive dupa receptorii hormonali
ER>30 74 84.09 59 67.05
Tumora primara Metastaze limfonodale PR>30 67 76.14 53 60.23
Nr cazuri % Nr cazuri % Her2/neu>1+ 11 12.5 11 12.5
ER>30 74 84.09 59 67.05
PR>30 o7 7614 =3 6023 It was d'eterm'lned tha't the mean values of ER+ and PR+ cells
are much higher in the primary tumor (ER*75.64%; PR*68.12%)
Her2/neu>1+ 11 12,5 11 12,5 . N N
than in LNM - ER*63.58% and PR*53.18% (Table 3).

S-a determinat c3, valorile medii ale celulelor ER* si PR*
din tumora primara (ER*75.64%; PR*68.12%) prevaleaza fata
de valorile markerilor omonimi din metastazele limfonodale
(ER*63.58% si PR*53.18%) (Tabelul 3).

Tabelul 3
Analiza statistica descriptiva pentru markerii ER si PR: valorile medii, eroa-
rea standard a mediei

Tumora primard Metastaze limfonodale

ER PR ER PR
Numar cazuri 88 88 88 88
Media (%) 75.64 68.12 63.58 53.18
Eroarea standard a
mediei 3.74 4.20 4.73 4.57

In 72.73% cazuri carcinomul mamar a fost inregistrat drept
ER* si PR* (Tabelul 4). In metastazele limfonodale (LNM) o asa
combinatie a fost depistata in 47.73%. Aceastd combinare
(ER>30 si PR>30) a fost unica combinatie prevalenta la nive-
lul tumorii primare. O discrepanta Inalta a fost determinata la
combinatia ER<30, PR>30: 3.41% in tumora primara si 12.5%
in LNM. O diferenta dubla a fost inregistrata pentru cazurile
ER<30, PR<30: 12.5% in tumora primara si 20.45% in LNM.
Combinatia ER>30, PR<30 a fost mai frecvent intalnita in LNM
(19.32%) comparativ cu situs-ul primar (11.36%). Distributia
markerului Her2/neu a inregistrat aceleasi valori in tumora
primara si LNM (Tabelul 5).

Tabelul 4
Distributia cazurilor dupa markerii ER, PR
Tumora primara Metastaze limfonodale
Nr cazuri % Nr cazuri %

ER>30, PR>30 64 72.73 42 47.73
ER>30, PR<30 10 11.36 17 19.32
ER<30, PR>30 3 3.41 11 12.5
ER<30, PR<30 11 12.5 18 20.45

Dupa gruparea cazurilor In subtipuri moleculare am reali-
zat c3, cel mai frecvent profil in ambele situs-uri este Luminal

Table 3
Descriptive statistics for ER and PR markers: the mean values, standard error
of mean

Primary tumor Lymph node metastasis

ER PR ER PR

Valid cases 88 88 88 88
Mean (%) 75.64 68.12 63.58 53.18
Std. Error of mean 3.74 4.20 4.73 4.57

The 72,73% of ER" breast cancers were also PR* (Table 4).
In the lymph node metastasis (LNM) a such combination was
valid in 47,73%. The ER>30, PR>30 combination was a sin-
gle one which prevailed at the level of primary situs (72.73%
and 47.73% in LNM). A high discrepancy was determined for
ER<30, PR>30 combination, as 3.41% in primary tumor and
12.5% in LNM. Almost a double difference was established
for ER<30, PR<30 combination: 12.5% in primary tumor and
20.45% in LNM. The combination ER>30, PR<30 was higher
in LNM (19.32%) in comparison with primary situs (11.36%).
The distribution of Her2/neu by the grade was the same, in
the primary tumor and lymph node metastasis (Table 5).

Table 4
Cases’ distribution according to ER, PR positivity
Primary tumor Lymph node metastasis
number of % number of %
cases cases

ER>30, PR>30 64 72.73 42 47.73
ER>30, PR<30 10 11.36 17 19.32
ER<30, PR>30 3 3.41 11 12.5
ER<30, PR<30 11 12.5 18 20.45

After grouping HR results in molecular subtypes, we re-
alized that the most common profile in both sites is Luminal
A (77.27% in primary tumor and 71.59% in LNM) (Table 6).
The Luminal B subtype was slightly higher in primary tumor
-10.23% and 7.95% in LNM, respectively.

An increased incidence of Basal Like subtype was deter-



A (77.27% in tumora primara si 71.59% in LNM) (Tabelul 6).
Rata subtipului Luminal B a fost usor superioara in tumora pri-
mara - 10.23% fata de 7.95% in LNM.

Tabelul 5
Distributia markerului Her2 /neu: numarul de cazuri, procentaj in dependenta
de grad

Tumora primara Metastaze limfonodale
Gradul
Nr cazuri % Nr cazuri %
0 69 78.41 74 84.09
87.50% 87.50%
1 9.09 3.41
2 >.68 12.50% 682 1, 50%
3 6 6.82 o 5 5.68 m

0 incidenta sporitd a subtipului Basal Like a fost determinat
in LNM -15.91% (si 10.23% in tumora primara). Distributie si-
milara, superior in LNM s-au determinat cazurile Her2 /neu-su-
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mined in LNM - 15.91% (and 10.23% in primary tumor). The
same, increased in LNM were the Her2/neu-overexpressed
cases - 4.55% (2.27% respectively in primary situs).

Table 5
Her2 /neu distribution: number of cases, percentage in accordance with Her2/
neu grading

Primary tumor Lymph node metastasis
Grade | number of % number %
cases of cases
69 78.41 74 84.09
87.50% 87.50%
1 8 9.09 3 3.41
2 5 5.68 12.50% 6.82 12.50%
Table 6

Molecular subtypes: number of cases and percentage in primary tumor and
lymph node metastasis (LNM)

praexpresate - 4.55% (respectiv, 2.27% In situs-ul primar). Primary tumor LNM
Subtype number of cases % number of %
Tabelul 6 cases
Subtipuri moleculare: numarul de cazuri in tumora primara si metastazele Luminal A 68 77.27 63 71.59
limfonodale (LNM) Basal Like 10.23 14 15.91
Tumora primar3 LNM Luminal B 10.23 7 7.95
Subtipul Nr cazuri % Nr cazuri % Her2+ 2.27 4 4.55
Luminal A 68 77.27 63 71.59 88 100 88 100
Basal Like 10.23 14 15.91
Luminal B 1023 795 After, we cross-linked and compared the molecular subtype
Her2+ ) 227 455 evolutlpn from primary tumor.to LNM (Table 7).
So, in 78.41% the metastasis preserve the same phenotype
88 100 88 100

Apoi, am comparat subtipul molecular din tumora primara
si LNM (Tabelul 7). Astfel, in 78.41% cazuri metastazele au pas-
trat acelas fenotip ca si tumora primarg, iar in 21.59% subtipul
molecular a fost unul diferit. in lotul de 21.59%, rata cea mai
inalta a Inregistrat tranzitia Luminal A - Basal Like - 9.09%. Si
viceversa, am determinat 3 cazuri (3.41%) unde tumora Basal
Like a continuat In metastaza cu fenotip Luminal A.

as the primary tumor and in 21.59% the molecular subtype
was another one. In the group of 21.59%, the highest rate had
transition from Luminal A to Basal like-9.09%. And vice versa,
we had 3 cases (3.41%) where Basal Like tumor was followed
by Luminal A phenotype metastasis.

Table 7
The molecular profiles evolution: from primary tumor to lymph node metas-
tasis (LNM)

Tabelul 7 Primary tumor LNM Nug?s; of %
Evolutia profilurilor moleculare: din tumora primard spre metastazele lim- 1 | Luminal A Luminal A 58 65.91
fonodale (LNM) 2 | Luminal B Luminal B 5 5.68 78.41
Tumora primari LNM Nr cazuri % 3 | Basal Like Basal Like 5 5.68 '

1 |Luminal A Luminal A 58 65.91 4 | Her2+ Her2+ 1 1.14

2 | Luminal B Luminal B 5 5.68 5 | Luminal A Basal Like 8 9.09

3 |Basal Like Basal Like 5 5.68 7841 6 |Luminal A Luminal B 2 2.27

4 | Her2+ Her2+ 1 1.14 7 | Luminal B Her2+ 2 2.27

5 |Luminal A Basal Like 8 9.09 8 | Luminal B Luminal A 2 2.27 21.59

6 |Luminal A Luminal B 2 2.27 9 |Her2+ Basal Like 1 1.14

7 | Luminal B Her2+ 2 2.27 10 | Basal Like Luminal A 3 341

8 |Luminal B Luminal A 2 2.27 21.59 11 | Basal Like Her2+ 1 1.14

9 |Her2+ Basal Like 1 1.14 88 100

10 | Basal Like Luminal A 3 3.41

11 |Basal Like Her2+ 1 1.14

88 100
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Discutii

Weigelt et al. (2003) studiind profilul genic afirma c3, tu-
morile mamare primare sunt similare metastazelor la distanta
la acelas pacient (plaman, ovar, piele, nod limfatic) [18]. Au-
torii considera ca, capacitatea de metastazare a carcinomului
mamar este o proprietate inerenta, stabild si nu are la baza
selectia clonala. Aceasta afirmatie sustine rezultatele lui van
der Vijver et al., (2002) care considera capacitatea metastatica
a tumorii drept pre-programata de la bun inceput [19]. Date
similare au fost publicate de Bernards et al. (2002), care afir-
ma cad proprietatile metastatice sunt determinate de procese
infaptuite in dezvoltarea incipienta a tumorii si nu sunt influ-
ientate de evenimentele petrecute ani, decade mai tarziu la
punctul culminant al progresiei tumorale [20]. Mai mult, s-a
demonstrat ca profilurile moleculare expresate au un rol pre-
dictoriu in ceea ce priveste riscul de dezvoltare a metastazelor
la distanta, chiar si la tumori primare de dimensiuni mici [19,
30].

Date contradictorii insa au fost prezentate de Montel et al.
(2005, 2006) care a demonstrat cateva diferente in profilurile
genice expresate de tumori derivate din linii celulare umane
clonate, cu potential metastatic slab/absent si sursele izoge-
ne, metastatice, a acestor clone colectate de la acelas pacient
[21, 22]. Studiile recente prezinta dovezi precum ca, celulele
tumorale individuale coexista Intr-o anumita tumora, dar dife-
ra enorm dupa capacitatea metastatica si mai mult, unele din
ele nu au proprietati metastatice [23]. Astfel se pare ca, cance-
rele primare contin multe tipuri de celule tumorale, care dife-
ra dupi receptorii expresati si activitatea metastatici. In plus,
cu cat creste abilitatea metastatici a populatiei celulare se
schimba concomitent si expresia receptorilor [21, 22]. Aceasta
in concluzie demonstreaza cd, fenotipul malign si semnatura
moleculara nu sunt predeterminate si statice, dar continua sa
evolueze in tumora pe parcursul vietii sale [7].

Dupa raspandire din situs-ul primar, metastazele se prezin-
ta drept tumori solide 1n organe indepartate [24, 25, 29]. Dar
micromediul tisular in care au ancorat este diferit de cel de ori-
gine si posibil actioneaza asupra acestor celule inducand dez-
voltarea raspunsurilor adaptive, ce stimuleaza cresterea sub
forma de tumori. In plus, s-a demonstrat rolul componentelor
matricei extracelulare in progresarea si metastazarea cance-
rului de san [25].

La moment sunt putine date privind compararea profilului
molecular al tumorii primare si metastazelor acesteia. Falck et
al. (2010) nu au determinat o asimetrie statistic semnificativa
prin compararea fractiilor celulare ER, PR, Her2 [10] si Ki67
pozitive, desi au prezentat discordante intre tumora primara si
metastaza in 7% pentru ER, 16% pentru PR si 3% pentru Her?2.
Aceasi autori, un an mai tarziu (2011) au prezentat diferente
semnificative dintre tumora primara si LNM la paciente cu carci-
nom mamar, utiliziand multipli fenotipuri moleculare. Cele 16%
de cazuri discordante prezentau tranzitia subtipului Luminal A
la un subtip cu prognostic mai rezervat. Similare sunt si rezulta-
tele noastre. in 9.09% cazuri (Tabelul 7) subtipul Luminal A din
tumorile primare a fost succedat cu Basal Like in LNM. Recent,
Falck et al. (2013) au determinat c3, atunci cand are loc transfer
de subtip dintre tumora primara si metastaza limfonodal3,
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Discussion

Weigelt et al. (2003) using gene expression profiling, affirm
that human primary breast tumors are strikingly similar to the
distant metastases (lung, ovary, skin, lymph node) of the same
patient [18]. They consider that metastatic capability in breast
cancer is an inherent feature and is not based on clonal selec-
tion. Such affirmation is in line with the results of van der Vi-
jver etal. (2002), which consider that the metastatic proficien-
cy of a tumor is pre-programmed from its beginning and sus-
tain Bernards et al. (2002) results, that metastatic outcome is
partly governed by events occurring early in the development
of a tumor, rather than being dictated exclusively by events
that occur many years or decades later at the culmination of
tumor progression [20]. Furthermore, has been shown that ex-
pression profiles can predict the risk of development of distant
metastases even for small primary tumors [19, 30].

By the other side Montel et al. (2005, 2006) demonstrat-
ed several differences in the expression signatures of tumors
derived from cloned weakly/non-metastatic human cell lines
and from their isogenic metastatic counterparts of the the
same patient [21, 22]. Recent studies [23] have provided direct
proof that individual cancer cells, co-existing within a given tu-
mor, differ greatly in metastatic capability, moreover some of
them are non-metastatic. It seems that primary cancers, con-
tain many types of tumor cells, which can differ by expression
profiles and their metastatic activity. Plus, as the metastatic
ability of the cell population increases, the receptors profiles
changes concomitantly [21, 22]. These are demonstrating
conclusively that the malignant phenotype and its molecular
signature are not pre-determined and static, but continue to
evolve in a tumor throughout its life history [7].

After spreading from its primary situs, metastases arise as
solid tumors in distant organs [24, 25, 29]. But the microenvi-
ronment of the tissue in which they have landed it’s quite dif-
ferent from which they have originated and possibly creates a
pressure on these cells requiring them to develop an adaptive
responses which allow them to grow as a tumor in these nodes.
Plus, it’s demonstrated the role of extracellular matrix compo-
nents in breast cancer progression and metastasis [25].

By the moment, are few data, which compared the molec-
ular profiles of primary tumor and its metastasis. Falck et al.
(2010) have not determined a statistically significant skew-
ness by comparing the fraction of ER, PR, Her2 and Ki67 posi-
tive cells, but a fraction of 7% (ER), 16% (PR), 3% (Her2) dis-
cordant pairs were present [10]. The same authors, one year
later (2011) showed discordance between primary tumors
and lymph node metastasis in breast cancer patients accord-
ing to a multiple molecular phenotype. The discordant 16% of
cases were shifted from Luminal A to a subtype where survival
analysis showed an impaired prognosis compared to this sub-
group. Our results are of the same similarity. In 9.09% (Table 7)
Luminal A from primary tumors was succeeded by a Basal Like
subtype in lymph node metastasis. Recently Falck et al. (2013)
determined that when a shift in subtype between primary tu-
mour and metastatic lymph node is happened, the prognosis
(for 10 years) seemed to follow the subtype of the lymph node.
So, the prognostic information for individual patients appears
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pronosticul pentru o perioada de 10 ani coreleaza cu fenotipul
molecular al metastazei [12]. Altfel spus, informatia prognostica
pentru fiecare pacient individual poate fi disponibila prin anali-
za expresiei biomarkerilor in metastazele limfonodale sincrone.
Autorii au concluzionat ca, profilurile moleculare nu sunt stabile
de-a lungul progresiei tumorale in carcinomul mamar.

Rezultate similare privind migrarea la un subtip cu pronos-
tic mai rezervat, agresivitate inalta a subtipurilor luminale si
triplu negative de-a lungul progresiei tumorale au fost rapor-
tate de Castaneda et al. [26]. In plus, autorii au remarcat ci tu-
morile cu subtip Her2 au un comportament agresiv, indiferent
de localizare si dimensiunile primare.

Discordante semnificative privind statusul Her2, cu aplica-
tie terapeutica a fost raportata de Santinelly A et al. [27]. In
particular, s-au demonstrat diferente dintre tumora primara si
LNM sincrone in 6.7%, tumora primara si recurentele locale in
13.3%, tumora primara si metastazele metacrone Indepartate
in 28.6%. Conform rezultatelor noastre (Tabelul 7), subtipul
Her2-supraexpresat s-a schimbat odata in Basal Like (1.14%).
Rezultate similare a raportat Niikura N et al, unde din 40 cazuri
Her2 pozitive (netratate) 4 metastaze au avut statut Her2 ne-
gativ [28]. Noi am inregistrat si transfer de fenotip spre Her2,
precum: de la Luminal B in 2.27% (2 cazuri) si un caz (1.14%)
din Basal Like. In 2 cazuri (2.27%) supraexpresia markerului
Her2 /neu a transferat subtipul Luminal A in Luminal B.

Similar noua dupa structura experimentului este lucrarea
publicatda de Adamczyk et al., cu exceptia faptului ca, paciente-
le au fost supuse anterior chimioterapiei [13]. Autorii descriu
doar divergente in expresia markerului Her2 (4.5% cazuri) si
valori similare a receptorilor ER, PR in tumora primara si LNM.

Dat fiind faptul c3, laboratoarele folosesc un prag diferit
de pozitivitate pentru markerii ER, PR am decis sa micsoram
acest barem de la >30% la >1% celule pozitive, avand la baza
recomandarile ASCO [1] (Tabelul 8). Rata cazurilor cu transfer
de subtip a ramas oricum inalta - 18.18%.

to be available from the analysis of biomarker expression in
synchronous metastatic lymph nodes [12]. Authors conclud-
ed that molecular profiles are not stable throughout tumor
progression in breast cancer. Similar results about migration
to a poor prognosis subtype and increasing aggressiveness of
luminal and triple-negative subtypes throughout tumor pro-
gression reported [26]. Plus, the authors remark that tumors
belonging to the HER2 subtype behave aggressively regardless
to the primary size.

A therapeutically significant Her2 status discordance was
demonstrated and by Santinelly A et al. [27] between primary
carcinoma and synchronous lymph node metastases (6.7%),
local recurrence (13.3%) and metachronous distant metasta-
ses (28.6%). In our results (Table 7) Her2/neu shifted once
(1.14%) to the Basal Like. Similar results received Niikura N
et al. where from 40 Her2 positive cases (not treated) four me-
tastasis convert to Her2 negative status [28]. We encountered
and shifting from other phenotypes to Her2+ as follows: from
Luminal Bin 2.27% (2 cases) and in 1 case (1.14%) from Basal
Like. In 2 cases (2.27%) over expression of Her2 /neu shifted
Luminal A to Luminal B.

Except the fact, that cases were drug treated, a similar by
the experiment structure was reported an article in 2012 [13],
in which authors reported a discrepancy only in Her2 expres-
sion in 4.5% cases and a high concordance in ER, PR receptors
status between primary tumor and LNM.

Due to fact, that laboratories are using a different cut-off
for ER, PR markers we decided to decrease it from >30% to
>1% positive cells, followed the ASCO recommendations [1]
(Table 8). The rate of shifted cases remained anyway high -
18.18%.

Table 8

The molecular profiles evolution from primary tumor to lymph node metasta-
sis (LNM). The cut-off >1% used for ER+, PR+ cases, in accordance with ASCO
recommendations

Tabelul 8 . Number of o
Evolutia profilurilor moleculare: din tumora primara spre metastazele lim- Primary tumor LNM cases %
fonodale (E‘I\fM]. Baremul de >1% pentru definirea cazurilor ER+, PR+ in baza 1 | Luminal A Luminal A 64 72.73
recomandarilor ASCO.
2 | Luminal B Luminal B 5 5.68 8182
Tumora primara LNM Nr cazuri % 3 | Basal Like Basal Like 2 2.27 '
1 |Luminal A Luminal A 64 72.73 4 |Her2+ Her2+ 1 1.14
2 | Luminal B Luminal B 5 5.68 81.82 5 |Luminal A Basal Like 5 5.68
3 | Basal Like Basal Like 2 2.27 ' 6 | Basal Like Luminal A 3 3.41
4 |Her2+ Her2+ 1 1.14 7 | Luminal A Luminal B 2 2.27
5 |[Luminal A Basal Like 5 5.68 8 | Luminal B Her2+ 2 2.27 18.18
6 | Basal Like Luminal A 3 3.41 9 | Luminal B Luminal A 2 2.27
7 | Luminal A Luminal B 2 2.27 10 | Basal Like Her2+ 1 1.14
8 |[Luminal B Her2+ 2 2.27 18.18 11 | Luminal B Basal Like 1 1.14
9 |Luminal B Luminal A 2 2.27 88 100
10 | Basal Like Her2+ 1 1.14
11 |Luminal B Basal Like 1 1.14 .
Conclusions
88 100 , . . .
It's important to describe the immunohystochemical pro-
file (ER, PR, Her2, CK5, Ki67) at the lymph nodes metastasis
Concluzii level. The molecular subtypes determined by immunohisto-

Este important de a descrie profilul imunohistochimic (ER,

chemical assay are not stable during tumor progression. The
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PR, Her2, CK5, Ki67) la nivelul metastazelor limfonodale. Sub-
tipurile moleculare determinate prin procedee imunohistochi-
mice nu sunt stabile de-a lungul progresiei tumorale. Rata cea
mai Tnalta de transfer a fost inregistrata de la fenotip luminal
la triplu negativ.
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Rezumat

Introducere. Mucocelul apendicular reprezinta o patolo-
gie rard, care se poate prezenta printr-o varietate de semne
clinice sau poate fi depistat incidental intraoperator. Muco-
celul apendicular reprezinta o dilatare a apendicelui care se
datoreaza acumularii intraluminale a substantei mucinoase si
poate fi un proces atat benign, cat si malign. Incidenta mucoce-
lului apendicular este de 0.2-0.4% din apendicele vermiculare
inldturate si constituie 8% din toate tumorile apendicelui. Mu-
cocelul apendicular in 10-15% din cazuri poate progresa spre
pseudomixom peritoneal, care are un impact major asupra re-
zultatelor tratamentului si supravietuire. Pseudomixomul pe-
ritoneal are o incidenta estimata de un caz la un milion pe an.
Nu exista, totusi, o statistica relevanta privind frecventa evolu-
arii leziunilor mucinoase ale apendicelui spre pseudomixom.
Scopul acestui studiu este de a analiza rezultatele proprii ale
tratamentului mucocelului apendicular.

Materiale si metode. in studiu au fost inclusi 22 de paci-
enti din trei institutii. Din grupul total 10 pacienti (45,45%) au
fost diagnosticati primar sau au dezvoltat pe parcurs pseudo-
mixom peritoneal, dintre care noua cu neoplasme mucinoase
cu potential malign sporit.

Abstract

Introduction. Appendiceal mucocele is a rare entity that
can present with a variety of clinical symptoms or occur as
an incidental surgical finding. Appendiceal mucocele is a dil-
atation of the appendix as a result of intraluminal accumula-
tion of the mucoid substance. It may be a benign or malignant
process. The incidence is 0.2%-0.4% of all appendectomied
specimens and 8% of appendiceal tumors. Around 10%-15%
of mucoceles progress to pseudomyxoma peritonei, changing
completely the outcome. Pseudomyxoma peritonei is a rare
disease with an estimated incidence of 1 per million per year,
and is thought to originate usually from an appendiceal mu-
cinous epithelial neoplasm. However it is not known exactly
how often these neoplasms lead to pseudomyxoma peritonei.
The aim of this study was to analyze the own treatment re-
sults of these pathologies.

Materials and methods. Twenty two patients from three
institutions were included in the study. Ten patients (45,45%)
were primarily diagnosed or subsequently developed pseudo-
myxoma peritonei, nine of them had high grade appendiceal
mucinous neoplasms.

Results. The median time between diagnosis of the prima-



Rezultate. Durata medie dintre diagnosticarea leziunii mu-
cinoase primare si dezvoltarea pseudomixomului peritoneal a
constituit 75+24.77 luni. Au decedat 4 pacienti din lotul cu ne-
oplasme mucinoase cu potential malign sporit.

Concluzii. Datele obtinute arata o diferenta statistic semni-
ficativa a duratei supravietuirii si a aparitiei pseudomixomului
peritoneal in functie de tipul histologic al neoplasmelor apen-
diculare mucinoase, fiind mai frecvente in cazul leziunilor mu-
cinoase cu potential malign sporit.

Cuvinte cheie: mucocel apendicular, pseudomixom perito-
neal, rezultatele tratamentului, supravietuire.

Introducere

Karl Rokitansky primul a descris un mucocel apendicular
(MA) cu degenerare mucinoasa [1]. Cateva decenii mai tarziu,
in 1884, Werth a introdus termenul de pseudomixom perito-
neal (PMP), ceea ce Inseamna tumora mucinoasa falsa a pe-
ritoneului [2]. La momentul actual se considera ca PMP este
asociat neoplasmelor mucinoase epiteliale ale apendicelui
[3-12]. Termenul "mucocel apendicular” include diagnosticul
histologic de mucocel simplu sau chist de retentie, hiperplazie
a mucoasei, chistadenom mucinos si chistadenocarcinom mu-
cinos, cu exceptia cazurilor care au fost initial depistate cu pse-
udomixom peritoneal [13]. Totusi, unii autori pun la indoiala
aceasta clasificare si propun ca in baza particularitatilor ar-
hitectonice si citologice MA sa fie clasificate drept neoplasme
apendiculare mucinoase cu potential malign redus (,low-gra-
de”) (LGAMN) si cu potential malign inalt sau adenocarcino-
mul mucinos (,high-grade”) (HGAMN) [14].

Dezvoltarea PMP din leziunile mucinoase apendiculare se
explica prin faptul ca acestea tind sa produca un volum progre-
siv de mucus, care eventual poate duce la perforatia apendicelui
cu distribuirea ulterioara a celulelor tumorale producatoare de
mucus prin cavitatea peritoneald. Aceste celule se raspandesc
prin cavitatea peritoneala conform fenomenului de distributie
asociat curentilor de lichid peritoneal si gravitatiei [15]. In final,
distributia acestor celule tumorale mucinoase rezulta in dezvol-
tarea implantelor peritoneale si a ascitei mucinoase. Din acest
motiv pacientii cu PMP se prezinta frecvent cu distensie abdo-
minald progresiva supranumita "jelly belly” (abdomen de jeleu).

Deoarece celulele tumorale nu manifesta proprietati inva-
zive, nu exista diseminare hematologicd, iar metastazele lim-
fatice sunt extrem de rare, pseudomixomul peritoneal deseori
este descris drept o afectiune peritoneala benigna. Analiza
histopatologica a aratat, totusi, existenta tranzitiei de la carac-
teristici benigne spre maligne. Cu scop de a oferi o clasificare
morfologica utild, Ronnett si coautorii (1995) a categorizat
PMP in trei subtipuri morfologice [16]. In pofida utilititii aces-
teia, in special in evaluarea pronosticului, aceasta clasificare
nu este unanim acceptata. Unii autori clasifica PMP in functie
de potentialul malign: cu potential malign redus ("low grade”)
si potential malign sporit (“high grade”) [10,17-19]. Deoare-
ce la ora actuald apendicele este considerat originea primara
dominanta a PMP, ramane actuala intrebarea estimarii riscu-
lui de dezvoltare a pseudomixomului la pacientii cu mucocel
apendicular.
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ry neoplasm and pseudomyxoma peritonei development was
75 months. Four patients died from the high grade appendice-
al mucinous neoplasms group.

Conclusions. The obtained data show a statistically signif-
icant difference of the survival time and of the development of
pseudomyxoma peritonei depending on the histological type
of the appendiceal mucinous lesions, and the latter is more fre-
quent in case of high grade appendiceal mucinous neoplasms.

Key words: appendiceal mucocele, pseudomyxoma peri-
tonei, treatment results, survival.

Introduction

Karl Rokitansky was the first to describe an appendiceal
mucocele (AM) with mucinous degeneration [1]. Several de-
cades later, in 1884, Werth introduced the term pseudomyx-
oma peritonei (PMP), which means a false mucinous tumour
of the peritoneum [2]. Nowadays, it is considered, that PMP is
associated with epithelial mucinous appendiceal neoplasms
[3-12]. The term “mucocele of the appendix” includes the
histological diagnosis of simple mucocele or retention cyst,
mucosal hyperplasia, mucinous cystadenoma, and mucinous
cystadenocarcinoma, excluding all cases that were initially
discovered as pseudomyxoma peritonei [13]. Notwithstand-
ing, some authors have recently questioned this classification
and terminology due to uncertain behavior and proposed to
classify the AM based on the cytological and architectural
features into “low-grade” appendiceal mucinous neoplasms
(LGAMN) and “high-grade” appendiceal mucinous neo-
plasms or mucinous adenocarcinoma (HGAMN) [14].

PMP develop from mucinous appendiceal lesions due to
the fact that the latter tend to produce a progressive vol-
ume of mucinous content, which may lead eventually to a
perforation of the appendix with subsequent distribution of
the mucin producing cells throughout the peritoneal cavity.
These cells spread through the peritoneal cavity according
to the distribution phenomenon associated to the peritoneal
fluid currents and gravitation [15]. Finally, the distribution
of these cells results in the development of peritoneal im-
plants and mucinous ascites. Thus, patients with PMP pres-
ent frequently with a progressive girth increase named "jelly
belly”.

Pseudomyxoma peritonei is frequently described as a be-
nign peritoneal lesion, because the tumour cells do not show
invasive properties, there is no hematogenous dissemination,
and lymphatic metastases are extremely rare. Histopatho-
logical analysis showed, though, a transition from benign
to malignant features. In order to offer an useful morpho-
logical classification Ronnett et al (1995) categorized PMP
into three morphological subtypes [16]. But regardless of its
utility, especially for prognosis assessment, this classification
is not unanimously accepted. Some authors classify PMP de-
pending on the malignant potential: "low grade” and "high
grade” [10,17-19]. Because the appendix is considered the
primary dominant origin of PMP, the issue of risk assessment
of PMP development in patients with AM is still actual.
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Materiale si metode

Au fost analizati prospectiv si retrospectiv 22 de pacienti cu
mucocel apendicular si complicatii ale acestuia. Sase pacienti
au fost referiti si 16 pacienti au beneficiat de tratament primar
in clinica noastra. Pacientii au fost divizati in doua loturi con-
form tipului histologic: In primul lot au fost inclusi pacientii
cu mucocel simplu si neoplasme mucinoase ale apendicelui cu
potential malign redus (n=12) si in al doilea lot au fost inclusi
pacientii cu neoplasme mucinoase ale apendicelui cu poten-
tial malign Tnalt (n=10). Analiza statisticd a fost efectuata cu
utilizarea unpaired t test si Fisher exact test (GraphPad Prism
5.0) si testul Kaplan-Meier pentru supravietuire si dezvoltarea
complicatiilor (SPSS Statistics 17.0).

in lotul general au fost 14 femei si 8 birbati; varsta medie
55.05%3.39 ani (95% CI:47.99-62.10). in primul lot au fost 9
femei cu varsta medie 52.67+5.55 ani (95% CI:39.87-65.47) vs
3 barbati cu varsta medie 39.3+5.2 ani (95% Cl:16.93-61.74)
(p=0.22). Interventiile chirurgicale de care au beneficiat paci-
entii din primul lot sunt reflectate in Tabelul 1. Examenul his-
tologic a confirmat mucocel simplu sau neoplasme mucinoase
ale apendicelui cu potential malign redus in toate cazurile.

Tabelul 1
Structura interventiilor chirurgicale din lotul LGAMN

Interventia chirurgicala n

Apendicectomie (Fig.1, pag. 58) 10

Apendicectomie combinata cu histerectomie subtotala si
anexectomie bilaterald in prima etapa si doua interventii 1
citoreductive ulterioare pentru pseudomixom

Apendicectomie cu rezectie de intestin subtire (MA gasit

. N ¢ . . . < 1
incidental in cadrul operatiei pentru ischemie mezenterica acutd)

Total 12

in al doilea lot au fost 5 femei cu varsta medie 63.2+6.71 ani
(95% CI:44.57-81.83) vs 5 barbati cu varsta medie 60.6+6.16
ani (95% Cl:43.47-77.73) (p=0,78). Trei pacienti au avut in-
terventii primare (apendicectomie) si ulterior in rezultatul
dezvoltarii complicatiilor - pseudomixom peritoneal (n=2) si
metastazare in cicatricea postoperatorie cu fistulda mucinoasa
externd (n=1) - au fost efectuate interventii repetate. Ceilalti
pacienti (n=6) s-au prezentat primar cu complicatii ale MA:
pseudomixom peritoneal (n=5), pseudomixom extraperitone-
al (n=1) si fistula cutanata mucinoasa (n=1). Operatiile supor-
tate de pacientii din al doilea lot sunt reflectate in Tabelulul 2.
Examenul histologic a confirmat neoplasme mucinoase apen-
diculare cu potential malign inalt in toate cazurile.

Rezultate

Durata supravegherii postoperatorii a bolnavilor a constituit
41.25+7.23 (95% Cl:24.15-58.35) luni pentru pacientii din lo-
tul LGAMN si 32.33+9.71 (95% CI:9.93-54.73) luni pentru lotul
HGAMN. in grupul LGAMN la un pacient s-a dezvoltat pseudo-
mixomul peritoneal vs 9 pacienti din grupul HGAMN (8.33% vs
90.0%; p=0.0003) (Fig. 3, pag. 58). in grupul LGAMN nu s-au
inregistrat decese imediate si la distanta vs 4 pacienti care au
decedat din grupul HGAMN (0% vs 40.0%; p=0.035) (Fig. 4,
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Material and methods

Twenty two patients with AM and its complications were
analyzed retro- and prospectively. Six patients were referred
and 16 were primarily treated in our unit. According to the his-
tological type the patients were divided in two groups: the first
group included cases with simple mucocele and low grade ap-
pendiceal mucinous neoplasms (n=12) and the second group
included patients with high grade appendiceal mucinous neo-
plasms (n=10). The statistical analysis was performed with
unpaired ¢ test and Fisher exact test (GraphPad Prism 5.0) and
Kaplan-Meier test for survival and complication development
prognosis (SPSS Statistics 17.0).

The general group included 14 female and 8 male pa-
tients; mean age 55.05%3.39 years (95% CI:47.99-62.10).
In the first group there were 9 female patients with median
age 52.67+5.55 years (95% CI:39.87-65.47) vs 3 male pa-
tients with median age 39.3+5.2 years (95% CI:16.93-61.74)
(p=0.22). The surgical procedures from the LGAMN group are
shown in table 1. Histology showed simple mucocele or low
grade appendiceal mucinous neoplasms in all cases.

Table 1
Surgical procedures within the LGAMN group

Surgical procedure n

Appendectomy (Fig. 1, pag. 58) 10

Appendectomy + subtotal hysterectomy and bilateral
adnexectomy as the first procedure and two subsequent 1
cytoreductive interventions for pseudomyxoma

Appendectomy + small bowel resection (AM found incidentally
during surgery for acute mesenteric ischemia)

Total 12

1

In the second group there were 5 female patients with me-
dian age 63.2+6.71 years (95% CI:44.57-81.83) vs 5 male pa-
tients with median age 60.6+6.16 years (95% C1:43.47-77.73)
(p=0,78). Three patients underwent primary surgery (appen-
dectomy) and subsequently were operated for complications
- PMP (n=2) and postoperative scar metastases with external
mucinous fistula (n=1). Other patients (n=6) presented ini-
tially with complications of the AM: pseudomyxoma peritonei
(n=5), pseudomyxoma extraperitonei (n=1) and mucinous
skin fistula (n=1). The surgical procedures from the HGAMN
group are shown in table 2. Histology showed high grade ap-
pendiceal mucinous neoplasms in all cases.

Results

Median postoperative survival was 41.25+7.23 (95%
Cl:24.15-58.35) months for LGAMN patients and 32.33+9.71
(95% CI:9.93-54.73) months for HGAMN patients. In the
LGAMN group one patient developed PMP vs 9 patients from
HGAMN group (8.33% vs 90.0%; p=0.0003) (Fig. 3, pag. 58). In
the LGAMN group no immediate or late deaths were recorded
versus 4 patients died from the HGAMN group (0% vs 40.0%);
p=0.035) (Fig. 4, pag. 58). The death occurred after 14.5+5.04
(95% CI:-1.54-30.54) months postoperatively due to PMP pro-
gression and intestinal obstruction (n=2), pleural spread of



pag. 58). Decesul a survenit la 14.5+5.04 (95% Cl:-1.54-30.54)
luni postoperator din cauza progresarii PMP si ocluzie intestina-
13 (n=2), extinderea pleurala a PMP (n=1) si episod coronarian
acut (n=1). Durata medie dintre diagnosticarea neoplasmului
primar si dezvoltarea PMP a constituit 75+24.77 (95% CI:11.31-
138.7) luni (au fost exclusi pacientii cu prezentare primara cu
pseudomixom peritoneal).

Tabelul 2
Structura interventiilor chirurgicale din lotul HGAMN
. . - Interventia chirurgicala
Interventia chirurgicala « e
primara n repetata.penfru comphcia,tn n
(PMP, fistuld mucinoasa)
Interventii citoreductive + 2
HIPEC* + EPIC**
Apendicectomie 3 Hemicolonectomie cu
excizia metastazei cicatricii 1
postoperatorii + HIPEC + EPIC

Hemicolonectomie cu

oo . 1
excizia fistulei
Hemicolonectomie cu 1
HIPEC si EPIC
Interventie citoreductiva cu 3

HIPEC si EPIC (Fig. 2, pag. 58)
Laparocenteza cu EPIC 1
Excizia pseudomixomului

extraperitoneal cu HIPEC si EPIC
Total 10

Nota: *HIPEC - chimioterapie hipertermica intraoperatorie; **EPIC - chimiote-
rapie hipertermicd postoperatorie.

Discutii

Mucocelul apendicular (MA) este o nozologie rar intalnita,
care se poate prezenta printr-o varietate de simptome clini-
ce sau poate fi depistat incidental intraoperator. Incidenta MA
este de 0.2-0.4% din apendicele viermiculare inldturate si con-
stituie 8% din toate tumorile apendicelui [20-24]. MA repre-
zinta o dilatare progresiva a apendicelui in rezultatul acumu-
larii intraluminale a substantei mucinoase [24, 25] si poate fi
un proces atat benign, cat si malign.

Datele din literatura privind distributia pe sexe sunt con-
troversate. Unele studii descriu predominantda feminina
[21,26], pe cand altele raporteaza o incidenta similara la femei
sibarbati [27,28], iar alti cercetatori comunica o rata mai mare
la barbati [20]. In studiul de fatd au predominat pacientii de
sex feminin. Distributia conform varstei arata o incidenta pre-
dominanta in decadele a V-a si a VI-a de viata, desi MA poate
fi diagnosticat la orice varstd [27]. In studiul prezent au fost
obtinute date similare in ceea ce tine de varsta medie, pe langa
aceasta s-a observat o tendintd spre varsta medie mai mare
in lotul de neoplasme mucinoase ale apendicelui cu potenti-
al malign sporit, comparativ cu lotul de neoplasme mucinoa-
se ale apendicelui cu potential malign redus: 61.9+4.31 (95%
Cl:52.13-71.67) vs 49.33+4.59 (95% CI:39.23-59.44) (p>0.1).

Complicatiile spontane si induse de interventie al MA includ
ocluzia intestinala, invaginarea [29,30], hemoragie intestinala
[31-33], fistule [34-37], volvulus [38-40], sindrom de comparti-
ment [41]. Cea mai severa complicatie este pseudomixomul pe-
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the PMP (n=1) and acute cardiac event (n=1). The median time
elapsed from the diagnose of the primary neoplasm and PMP
development was 75+24.77 (95% Cl:11.31-138.7) months
(presented presented initially with PMP were excluded).

Table 2
Surgical procedures within the HGAMN group

Primary surgical procedure n | Consequent surgical procedure | n
for complications (PMP,
mucinous fistula)
Appendectomy 3 | Cytoreductive surgery + HIPEC* | 2
+ EPIC**
Hemicolectomy with 1
postoperative scar implant
excision + HIPEC + EPIC

Hemicolectomy with fistula 1
excision
Hemicolectomy with HIPEC 1
and EPIC
Cytoreductive surgery with 3
HIPEC and EPIC (Fig. 2, pag. 58)
Laparocenteza cu EPIC 1

Pseudomyxoma
extraperitonei excision with
HIPEC and EPIC
Total 10

Note: *HIPEC - hyperthermic intraoperative chemotherapy; **EPIC - early
postoperative hyperthermic chemotherapy.

Discussion

Appendiceal mucocele (AM) is a rare entity that can pres-
ent with a variety of clinical symptoms or occur as an inciden-
tal surgical finding. The incidence is 0.2%-0.4% of all appen-
dectomied specimens and 8% of appendiceal tumors [20-24].
AM is a progressive dilatation of the appendix as a result of
intraluminal accumulation of the mucoid substance [24, 25]
and may be a benign or malignant process.

Referring to gender distribution, there are discrepancies
between different reports. Some studies describe female pre-
dominance [21, 26], others show a similar incidence in men
and women [27, 28], and still others, show a higher frequen-
cy in men [20]. In present study a female preponderance was
noted. In age distribution the incidence is predominating in
the 5th and 6th decades of life, although mucocele may be
diagnosed at any age [27]. In present study similar results
were obtained regarding the median age, besides a tendency
to a higher median age in the HGAMN vs LGAMN group was
evident: 61.9+4.31 (95% CI:52.13-71.67) vs 49.33+4.59 (95%
C1:39.23-59.44) (p>0.1).

The spontaneous and surgery induced complications of AM
include intestinal obstruction, intussusceptions [29,30], intes-
tinal bleeding [31-33], fistula formation [34-37], volvulus [38-
40], compartment syndrome [41]. The worst complication is
pseudomyxoma peritonei, characterized by peritoneal dissem-
ination caused by iatrogenic or spontaneous rupture of the
mucocele [42]. Classically it has been thought that only cysta-
denocarcinomas might progress to pseudomyxoma peritonei,
whereas the other histological types of mucocele were benign.
Recently it has been observed some cases of pseudomyxoma
peritonei originated from the other types of mucocele. Misdra-
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ritoneal, caracterizat prin diseminare peritoneala in rezultatul
rupturii spontane sau iatrogene a mucocelului [42]. Traditional
se considera, ca doar chistadenocarcinoamele pot progresa spre
pseudomixom peritoneal, pe cand alte tipuri histologice ale MA
sunt benigne. Recent au fost observate cazuri de pseudomixom
peritoneal dezvoltat din alte tipuri ale mucocelului. Misdraji si
coautorii (2003) a prezentat 3 cazuri de pseudomixom perito-
neal care au progresat din neoplasme mucinoase apendiculare
cu potential malign redus. Acestea erau caracterizate de celu-
raritate Tnalta a mucusului si atipie celulara moderat3, fara a
atinge criteriile de diagnostic pentru chistadenocarcinom [14].
Incidenta mai mare a perforatiei in caz de chistadenocarcinoa-
me ar putea justifica faptul, ca majoritatea pseudomixoamelor
au aceste elemente histologice. Similar rezultatelor raportate in
literatura de specialitate in studiul dat pseudomixomul perito-
neal s-a dezvoltat in 9 cazuri din lotul cu HGAMN si intr-un caz
cu LGAMN (peste 120 de luni de la interventia primara), fapt ce
confirma ca desi exista o probabilitate mai mare de dezvoltare
a PMP din chistadenocarcinoame mucinoase, in caz de muco-
cel cu potential malign redus, totusi persista riscul de asemenea
complicatii. Din acest motiv este argumentata supravegherea la
distanta a acestor pacienti.

Rezultatele apendicectomiei in mucocel simplu, hiperpla-
zie de mucoas3, si chistadenom mucinos sunt excelente, atin-
gand rata de supravietuire de 91% la 10 ani. Chistadenocarci-
noamele fara implicare peritoneald sau a organelor adiacente
sunt insotite de rezultate satisfaciatoare dupa rezectia chirur-
gicald, Insa exista riscul de progresare a procesului patologic
spre pseudomixom peritoneal, rata de supravietuire la 5 ani in
acest caz constituind 25%, cauzele decesului fiind mai frecvent
ocluzia intestinala sau insuficienta renala [26].

In pofida rezultatelor bune imediate dupa operatia pentru
mucocel, o monitorizare la distanta este recomandatd, de-
oarece exista cazuri de recidive sub forma de pseudomixom
peritoneal si de neoplasme colonice metacrone [27,43]. Urma-
rirea pacientilor la distantd este recomandata in toate cazu-
rile, chiar si in formele histologice benigne (mucocel simplu,
hiperplazie de mucoas3, chistadenom mucinos), deoarece sunt
descrise cazuri de dezvoltare a pseudomixomului peritoneal,
desi, evident, mai putin frecvente [44].

in concluzie, datele aparute recent atesti faptul ci nu doar
formele maligne de mucocel pot progresa spre pseudomixom,
fapt confirmat si in studiul prezent. Din acest motiv se impu-
ne o monitorizare la distanta a tuturor pacientilor cu leziuni
mucinoase ale apendicelui. Datele obtinute arata o diferenta
statistic semnificativa a duratei supravietuirii si a aparitiei
pseudomixomului peritoneal in functie de tipul histologic al
neoplasmelor apendiculare mucinoase, fiind mai frecvente in
cazul leziunilor mucinoase cu potential malign sporit.
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ji et al. (2003) presented 3 cases of pseudomyxoma peritonei
appearing as progression of low-grade mucinous appendi-
ceal neoplasms. Their only differential features were higher
cellularity of the mucus and more cytological atypia, without
reaching criteria to establish the diagnosis of mucinous cys-
tadenocarcinoma [14]. The higher incidence of perforation in
cystadenocarcinomas would justify that most pseudomyxoma
peritonei had this histological pattern. Similar to other stud-
ies reported in the literature, in present study pseudomyxo-
ma peritonei developed in 9 cases from the HGAMN group and
just in one case with LGAMN (after over 120 months from the
primary surgery), this confirming the fact that although there
is a higher probability for PMP development from mucinous
cystadenocarcinomas, in case of LGAMN still exists a risk of
such complications. Thus a close follow up of these patients is
mandatory:.

The outcome of simple mucocele, mucosal hyperplasia,
and mucinous cystadenoma after appendectomy is excellent,
reaching 91% 10-year survival. Cystadenocarcinomas without
peritoneal or adjacent organ involvement also show good out-
come after surgical resection, but when they are at risk of pro-
gressing to pseudomyxoma peritonei, 5-year survival is 25%,
with most deaths attributed to intestinal obstruction or renal
failure [26].

In spite of an immediate good outcome of operation for
mucocele, follow-up is recommended, because there are cases
of recurrences as pseudomyxoma peritonei and instances of
metachronic colonic neoplasms [27,43]. Follow-up is recom-
mended in all cases, even those with benign histology (simple
mucocele, mucosal hyperplasia, and mucinous cystadenoma),
because there are cases reported of development of pseudo-
myxoma peritonei with these histological types, although, ob-
viously, less frequent [44].

In conclusion, the recent data show that not only the high
grade appendiceal mucinous neoplasms may lead to pseudo-
myxoma, which was confirmed by the present study. Thus, a
close follow up is mandatory for all patients with appendiceal
mucinous lesions, regardless of its histological type. The ob-
tained data show a statistically significant difference of the
survival time and of the development of pseudomyxoma peri-
tonei depending on the histological type of the appendiceal
mucinous lesions, and the latter is more frequent in case of
high grade appendiceal mucinous neoplasms.
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Rezumat

Utilizarea celulelor stem pentru regenerarea si repararea
tesuturilor deteriorate a fost de interes pentru comunitati
stiintifice si profesionisti timp de cateva decenii. Studiile de
translatie in cercetarile de medicina regenerativa au scopul
de a facilita transferul cunostintelor stiintifice de baza ce tin
de biologia celulelor stem in optiuni terapeutice posibile. Ce-
lulele stem au un potential promitator pentru aplicarea aces-
tora In repararea sau regenerarea organelor si tesuturilor.
Totusi, rata de supravietuire a celulelor stem transplantate
nu a fost una optima si varia in functie de metodele de livrare
si tipul celulelor. Unul dintre mecanismele de transplantare
care au esuat este reactia imuna a gazdei impotriva celulelor
stem livrate. In cadrul acestei analize se vor discuta datele
disponibile in literatura despre sursele de celule stem, imu-
nogenitatea diferitor tipuri de celule stem si liniile lor des-
cendente, precum si potentialele strategii de imbunatatire a
supravietuirii si eficacitatea transplantarii celulelor stem in
medicina regenerativa.

Cuvinte-cheie: regenerare, regenerare, celule stem, CSM,
hESC, CMH-I, HLA, reactie imuna.
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Abstract

Using stem cells to regenerate and repair damaged tissue
has been a focus of the scientific communities and medical
professionals for the last couple of decades. Translational
studies in regenerative medicine research are intended to fa-
cilitate the transfer of the basic science knowledge of stem cell
biology into potential therapeutic options. Stem cells have a
promising potential for application in repair or regeneration
of organs and tissues. However, the survival rate of the trans-
planted stem cells has not been optimal and varies depending
on the delivery methods and type of cells. One of the mecha-
nisms of the failed transplantations is the host’s immune re-
action against the delivered stem cells. In this review, we will
discuss the available data in the literature on sources of stem
cells, the immunogenicity of different types of stem cells and
their progeny lineages, and the potential strategies to improve
the survival and the efficacy of the stem cells transplantation
in regenerative medicine.

Key words: regeneration, stem cell, MSC, ESC, MHC-I, HLA, im-
mune reaction.
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Introducere

Grefarea celulelor stem (CS) in tesutul gazda este de impor-
tanta majora pentru medicina regenerativa. Importanta trans-
plantarii efective este sporita pentru organele si tesuturile cu
potential de regenerare limitat, asa ca neuronii sau muschii
cardiaci. In cazuri de transplantare autologi cind sursa de
CS este pacientul, sau geamanul genetic monozigot (identic)
al pacientului, procesul este singenic si, cu exceptia cazurilor
cand gemenii sunt discordanti din cauza unor factori ai siste-
mului imun [1], reactia imuna practic nu are loc [2]. Totusi, co-
lectarea si introducerea celulelor stem autologe este un proces
indelungat, limitat in timp si complicat [3, 4], iar prevalenta
gemenilor printre populatia generala este mica (1/30 in SUA)
[5] si mult mai mica in cazul gemenilor monozigoti. Transplan-
tarea CS de la o sursa genetic non-identica este numita alogena
si efectul terapeutic al acesteia adesea rezulta in respingerea
imuna a celulelor transplantate de catre tesuturile gazda.

Respingerea imund alogena dupa terapia cu celule stem
este mediata de catre raspunsurile imune dependente de ce-
lulele T [6] activate de complexul major de histocompatibilita-
te de gradul I (CMH-I) intr-o serie de evenimente moleculare.
Administrarea imunosupresoarelor poate elimina raspunsul
imun dupa terapia cu celule stem, dar nu este o optiune sigura
si realizabila in cazul pacientilor cu boli cronice din cauza ris-
cului inalt de efecte adverse [7], inclusiv proliferarea si supra-
vietuirea celulelor stem transplantate [8]. Unele celule stem
terapeutice, asa ca celulele stem hematopoietice (CSH) sau
celulele stem mezenchimale (CSM), sunt mai favorabile dato-
ritd raspunsului imun redus al gazdelor, desi efectele de lunga
durata nu sunt confirmate pentru bolile cronice si diferite cai
de administrare si micromedii pot duce la imunogenitate vari-
abila in functie de CSM in particularitate [9].

Se dezvolta noi strategii de a induce toleranta imuna pe di-
ferite linii de CS si In aceasta analiza se va prezenta un sumar
al raspunsurilor imune in terapia cu celule stem (TCS) si datele
de imunogenitate a trei cele mai studiate linii de celule stem
pentru transplantare regenerativa: celule stem embrionare
umane (hESC), CSM si celule stem pluripotente induse (CSP1i).

Complexul Major de Histocompatibilitate

Toate celulele mamifere manifesta agenti MHC de suprafata
care le permite sa discrimineze intre particule straine in circu-
lare si propriile produse ale metabolismului celular. La oameni
MHC este codificat pentru genele locate pe locusul antigenului
leucocitar uman (HLA) si este format din molecule de clasa 1
(MHC-I) si clasa 2 (MHC-II). intregul locus HLA contine cca 4Mb
pe bratul scurt al cromozomului 6 (6p21.3), care este divizat In
regiune ce corespund genotipurilor specifice HLA. Fiecare regi-
une contine un numar mare de gene combindnd sase gene care
codeaza pentru MHC-], 12 pentru MHC-II, 45 gene tip HLA si
peste 200 de gene care codeaza proteine sau nu [10]. Cele 21
gene HLA de baza in aceste locusuri sunt extrem de polimorfe
si diversitatea lor alelica este catalogata in baza de date a Insti-
tutului European de Bioinformatica si curatoriata de proiectul
international ImMunoGeneTics (IMGT - http://www.ebi.ac.uk/
ipd/imgt/hla/) [11]. Catre luna iunie 2014 au fost Inregistra-
te peste 11000 alele HLA (8976 pentru clasa [ si 2870 pentru
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Introduction

The engraftment of transplanted stem cells (SCs) into the
host tissue, even if only transiently, is likely to be an important
factor for regenerative medicine. The importance of effective
transplantation is increased for organs and tissues with lim-
ited regenerative potential, such as neurons and cardiac mus-
cle. In cases of autologous transplantation in which the source
of SCs is the patient, or the patient’s genetically monozygotic
(identical) twin, the process is called syngeneic and, unless
the twins are discordant for some immune system factors
[1], the immune reaction virtually never occurs [2]. However,
collection and induction of autologous stem cells is a lengthy,
time-constrained, and complicated process [3, 4], and the
prevalence of twins among general population is in the single
digit range (1/30 in the US) [5], much less of genetically mono-
zygotic twins, which is only 4 per thousand births. Transplan-
tation of SCs from a genetically non-identical source is termed
allogeneic, and the therapeutic effect oftentimes results in im-
mune rejection of the transplanted cells by the host tissues,
and potentially attack of the host by the transplanted cells, a
pathology known as graft-versus-host disease.

Allogeneic immune rejection after cell therapy is mediat-
ed by T cell-dependent immune responses [6] activated by
the major histocompatibility complex I (MHC-I) in a chain of
molecular events. Administration of immunosuppressants can
eliminate the immune response after stem cell therapy, but it is
not a safe and feasible option in patients with chronic disease
because of high risk of side effects [7], including the prolifer-
ation and survival of transplanted cells [8]. Some of the ther-
apeutic stem cells, such as hematopoietic stem cells (HSC) or
mesenchymal stem cells (MSCs) are more favorable due to the
reduced immune response in hosts, although their long-term
effects are not confirmed in chronic diseases, and different
routes of administration and microenvironments can lead to
varying immunogenicity, particularly, of MSCs [9].

New strategies are developing to induce the immune tol-
erance to different stem cell lines and, in this review, we will
present a summary on the immune response in stem cell ther-
apy (SCT) and the data on immunogenicity of three most stud-
ied stem cell lines for regenerative transplantation: human
embryonic stem cells (hESCs), MSCs, and inducible pluripotent
stem cells (iPSCs).

Major Histocompatibility Complex

All mammalian cells express surface MHC antigens that
allow them to discriminate between the foreign circulating
particles and their own products of cell metabolism. In hu-
mans, the MHC is coded for by genes located on the human
leukocyte antigen (HLA) locus, and consists of class I (MHC-I)
and class 2 (MHC-II) molecules. The entire HLA locus covers
about ~4 million bases (Mb) on the shortarm of chromosome
6 (6p21.3), which is subdivided into regions corresponding
to specific HLA genotypes. Each region contains a large num-
ber of genes combining six genes coding for MHC-I, 12 for
MHC-II, 45 HLA-like genes, and over 200 protein-coding and
noncoding genes [10]. The 21 core HLA genes in these loci are
highly polymorphic and their allelic diversity is catalogued



clasa II), fiecare cu un ID unic dintr-o nomenclatura actualizata
in 2010. Genele HLA-A, HLA-B si HLA-C codifica pentru protei-
nele MHC-], iar genele HLA-DR, HLA-DQ, HLA-DP codifica pen-
tru antigenele de legare a peptidelor de clasa MHC-II (Fig. 1,
pag. 57). Genele care codifica pentru MHC de clasa III sunt clasa-
te in aceeasi regiune genomica. Totusi, aceasta clasa nu partici-
pa la prezentarea peptidelor catre receptorii celulelor T (RCT),
dar mai curand codificd pentru cativa factori de semnalizare si
regulatori de transcriere, componenti ai complimentului si cito-
kine implicate in raspunsul imun adaptativ [12]. Pe 1anga mole-
culele MHC clasice, un numar de complexe diverse indeplinesc
functii specifice ale tesuturilor. Spre exemplu, izoforma alelica
HLA-G este exprimata in celulele placentare si protejeaza fatul,
care contine antigeni parentali, de celulele materne citotoxice
[13, 14] pe langa toleranta materna care se dezvolta in perioada
de preimplantare [15, 16].

Precum se vede in prezentarea schematica din Fig. 1, pag. 57
MHC-I consta dintr-un trimer transmembranar kDa de lanturi
grele a si un lant usor non-transmembranar 12 kDa 32-microglo-
bulin (f2M). MHC-II consta dintr-un dimer din doua lanturi a & {3
transmembranar de clasa II. Celulele T care formeaza grupul de
diferentiere 8 (CD8+) co-receptor pe suprafata recunoaste pepti-
dele legate de complexul MHC clasa I siil prezinta la TCR pe celule-
le nucleate, In timp ce cele cu co-receptor CD4+ legat de complexul
MHC de clasa II activeaza RCT pe celulele prezentatoare de anti-
gen (APC), ambele activari declanseaza cascade de semnalizare ce
duc spre activarea celulelor T citotoxice (Tc) sau celulelor T ajuta-
toare de catre MHC de clasa I si clasa II, respectiv (Fig. 2, pag. 56).

Celulele Tc activate prolifereaza si se diferentiaza in lim-
focite T citotoxice efectoare (LTC), care sunt capabile sa lize-
ze orice celule care au peptide initial prezentate de molecula
MHC-I. O secventa de evenimente similara are loc cu activarea
Th, cu exceptia faptului ca moleculele MHC-II sunt initial pre-
zente doar pe APC specializate, inclusiv celulele B si macrofa-
gele activate. Acapararea unei peptide straine de catre APC-uri
duce la recunoasterea peptidei prin TCR si eliberarea de cito-
kine care activeaza exponential in continuare celulele Tc si B,
in cele din urma initiind mecanismul de raspuns adaptativ si
umoral mediat celular.

Compatibilitatea imuna a celulelor donatorului si ale gaz-
dei este evaluata de reactia limfocitara mixta (MLR), in cadrul
careia subseturi de limfocite de la donator si de la gazda sunt
amestecate in vitro [17]. Supravietuirea, proliferarea si secre-
tia de citokine poate fi masurata calitativ si cantitativ pentru a
estima magnitudinea raspunsului imun. MLR este de aseme-
nea o metoda preferata pentru testarea celulelor modulate ale
sistemului imunitar (MSC modificate genetic), caz in care celu-
lele modificate servesc drept donator si addugarea suspensiei
de limfocite va dezvalui un posibil raspuns imun in vivo.

Pe langa imunosupresie, care blocheaza complet raspunsul
imun fatd de un antigen strain, metodele mai avansate de evi-
tare a respingerii post-transplantare includ modificarea geno-
mica functionala a lantului greu o sau a genelor $2M 1n celulele
stem. Cateva grupuri au raportat schimbari pozitive in studii
pe animale in cadrul carora doborarea antigenilor HLA in hESC
a dus la ignoranta celulelor T si lipsa raspunsului imun de la
soarecii gazda [18].
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within the European Bioinformatics Institute database and
curated by an international project InMunoGeneTics (IMGT -
http://www.ebi.ac.uk/ipd/imgt/hla/) [11]. As of June 2014,
there were recorded more than 11,000 HLA alleles (8976 for
class I, and 2870 for class II), each with unique ID under a
new nomenclature updated in 2010. The human leucocyte
antigens (HLA), HLA-A, HLA-B, and HLA-C genes code for the
MHC-I proteins, and HLA-DR, HLA-DQ, HLA-DP genes code
for peptide-binding proteins of the MHC-II class, which col-
lectively present the bound peptides to the T-cell receptor
(TCR) (Fig. 1, pag. 57). The genes coding for MHC class III are
mapped to the same genomic region, however, this class does
not participate in peptide presentation to the TCR, but rather
encode for several signaling factors and transcription regula-
tors, components of the complement system, and cytokines
involved in the adaptive immune response [12]. In addition
to the classical MHC molecules, a number of diverse complex-
es perform tissue specific functions. For example, the HLA-G
allelic isoform is expressed in placental cells and protect the
fetus containing paternal antigens from maternal circulating
cytotoxic cells [13, 14], in addition to the maternal tolerance
that is developed during the pre-implantation period [15,
16].

As schematically presented in Fig. 1 (pag. 57), the MHC-I
consists of a transmembrane 40 kDa trimer of heavy class I
a-chains and a non-transmembrane 12 kDa [32-microglobulin
(B2M) light chain. The MHC-II consists of a dimer of two trans-
membrane class Il a & 8 chains. T-cells that express the cluster
of differentiation 8 (CD8+) co-receptor on their surface, recog-
nize the peptides bound to MHC class I complex and present
it to TCR on the nucleated cells, while those with CD4+ co-re-
ceptor bound to the MHC class Il complex activate the TCR on
the antigen-presenting cells (APCs), both activations trigger
signaling cascades leading to the cytotoxic T-cell (Tc) or helper
T-cell (Th) activation by MHC class I and II respectively (Fig. 2,
pag. 56).

Activated Tc cells proliferate and differentiate into effec-
tor cytotoxic T lymphocytes (CTL), which are capable of lys-
ing any cells that have the peptide initially presented by the
MHC-I molecule. A similar sequence of events occurs with Th
activation, except that the MHC-II molecules are present only
on specialized APCs, including activated B-cells and macro-
phages. Engulfment of a foreign peptide by APCs leads to the
recognition of the peptide by the TCR and the release of cy-
tokines that further exponentially activate the Tc and B cells,
ultimately, initiating the cell-mediated adaptive and humoral
defense response mechanism.

The immune compatibility of the donor and host cells is as-
sessed by the mixed lymphocyte reaction (MLR), in which the
subsets of lymphocytes from both donor and host are mixed
in vitro [17]. The survival, proliferation, and secretion of cyto-
kines can be measured qualitatively and quantitatively in or-
der to estimate the magnitude of the immune response. MLR
is also a method of choice for testing the immune-modulated
cells (i.e. genetically modified MSCs), in which case the modi-
fied cells serve as donor, and addition of lymphocytes suspen-
sion will reveal a potential immune response in vivo.
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Celulele stem embrionare umane

Din punctul de vedere a tolerantei imune, pentru pacient
a doua cea mai buna variantd, dupa transplantarea autologd,
ar fi hESC, considerata "privilegiata imun”. hESC au o stare
pluripotentd, imortala si nediferentiata si pot fi ghidate spre
angajamente catre filiatii de celule specifice. Totusi, aplicarea
practica a hESC este complicata din motive stiintifice, legale si
etice ce tin de sursa si aplicarea acestor celule [19]. Abilitatea
de a se auto-renova si a se diferentia in toate tipurile de celule
din corp 1i confera hESC un potential terapeutic enorm si un
oarecare progres in aplicarea acestora in practica medicala a
fost recent raportat odata ce US Food and Drug Administration
(FDA) a aprobat studiile clinice [20, 21].

Principalele surse de hESC sunt embrioanele, placenta si
sangele din cordonul ombilical (UCB), prima fiind limitata le-
gal pentru studii In SUA cu exceptia rezervelor de linii de celule
existente, colectate anterior, iar utilizarea placentei si a UCB
inca mai provoaca discutii de ordin etic in randurile a cca 40%
din respondentii din SUA [22]. Mentinerea acestor celule in
stare nediferentiata si diferentiere predestinata ghidata spre
filiatie specifica este o problema atat tehnica, cat si stiintifica
[23]. In pofida controverselor etice existente si a regulamen-
telor stranse ale multor tari, UCB poate fi "depozitat” in pes-
te 130 de repertorii de singe ombelical in peste 30 de tari In
intreaga lume, permitand pacientilor sa-si pastreze UCB-ul
nou-nascutilor lor sau sa-l1 doneze pentru uz public [24]. Mis-
perceperea si lipsa de cunostinte despre scopul si posibilitatile
UCB 1n mase ar trebui abordata pentru a evita asteptarile ne-
informate fata de mostrele depozitate [25].

Din punct de vedere clinic UCB este o sursa buna pentru
unele celule descendente derivate, asa ca HSC, care sunt deja
folosite cu succes in practica clinica pentru transplantarea
alogend, in mod primar in randul copiilor si in absenta unui
donator compatibil de maduva osoasa [26]. Pe 1anga aceasta,
tesutul cordonului ombilical este considerat o sursa buna de
MSC mai primitiva sau mai putin diferentiatd, ceea ce demon-
streaza un bun potential pentru dezvoltare spre un tratament
clinic acceptabil. Totusi, o singura doza colectata de la un do-
nator este, de obicei, insuficienta pentru aplicarea terapeutica
in cazul unui pacient [27].

Imunogenitatea hESC si Celulele Pluripotente
Derivative

Literatura existentd despre imunogenitatea celulelor stem
si celulele pluripotente derivative ale acestora este controver-
sata. Consensul este ca hESC nediferentiate exprima un nivel
scazut de MHC-I de suprafatd, un nivel minim sau neglijabil de
MHC-II si cativa antigeni specifici etapelor (SSEA3, SSEA4) pe
langa careva glicoproteine (TRA-1-60, TRA-1-81) si factor de
transcriere OCT4 [28]. Totusi contradictiile apar in cazul hESC
stimulate si diferentiate. Li et al. [29] raporteaza ca atat hESC
nediferentiate cat si diferentiate nu ilicita un raspuns imun la
soarecii imunocompetenti. Mai mult decat atat, pe langa tole-
ranta imunogend, hESC au inhibat local activitatea celulelor T
fara a afecta abilitatea acestora de a raspunde la antigeni stra-
ini. In acelasi timp, Grinemmo et al. [30] au depistat o crestere
la nivelul MHC-I in raspuns la interferonul y (IFN-y) fara a afec-
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Aside from immunosuppression, which completely blunts
the immune response to a foreign antigen, the more advanced
approaches in avoiding rejection of transplanted cells include
the genomic functional modification of either heavy a-chain or
B2M genes in the transplanted stem cells. Several groups have
reported positive effects in animal studies in which knock-
down of HLA antigens in hESCs resulted in an attenuated im-
mune response by the host mice [18].

Human embryonic stem cells

From the immune tolerance point of view, for a patient, the
next best choice after autologous transplantation would be the
hESCs, which are believed to be “immune-privileged”. hESCs
are pluripotent, immortal in the undifferentiated state, and
can be guided into specific lineage-cell commitments. How-
ever, the practical application of hESCs is complicated due to
scientific, legal, and ethical issues in sourcing and application
of these cells [19]. With their ability to undergo self-renewal
and to differentiate into all cell types in the body, hESCs have
a great therapeutic potential and some progress in bringing
them into medical practice have been recently reported as
first-in-human US Food and Drug Administration (FDA) ap-
proved clinical trials [20, 21].

The main sources of hESC are embryos, placenta, and the
umbilical cord blood (UCB), the first being legally restricted
for research in the US, with the exception of existing, previ-
ously collected cell lines. The use of placenta and UCB are still
raising ethical concerns in about 40% of the US respondents
[22]. Maintenance and expansion of these cells in an undiffer-
entiated state, and directed fate-restricted differentiation into
specific lineages is both a technical and scientific challenge
[23]. Despite the existing ethical controversies and tight reg-
ulation by the governments of many countries, the UCB can
be “banked” in over 130 private and public cord blood repos-
itories in more than 30 countries around the world, allowing
parents to store their newborn’s UCB or to donate it for public
use [24]. The existing misperception and lack of knowledge
about the purpose and possibilities of UCB among the public
may need to be addressed in order to avoid uninformed expec-
tations from the deposited sample [25].

From the clinical point of view, UCB is also a good source for
some important derivative progeny cells such as HSCs, which
are already successfully used in clinical practice for allogene-
ic transplantation, primarily to children and in the absence of
compatible bone marrow donor [26]. In addition, the umbilical
cord tissue is considered a good source for more “primitive” or
less differentiated MSCs, which show a good potential of being
developed into clinically acceptable treatment. However, a sin-
gle dose collected from one donor is usually insufficient for a
therapeutic application in a patient [27].

Immunogenicity of hESCs and Derivative Pluripotent
Cells

The existing literature on immunogenicity of stem cells
and their derivative pluripotent cells is somewhat controver-
sial. The consensus is that the undifferentiated hESCs express
a low level of cell surface MHC-1, a minimal or negligible level



ta nivelul scazut al HC-IIin hESC. Nivelul inductiei MCH-I a fost
comparabil cu cel al fibroblastelor umane alogene, dar mult
mai scazut decat cel indus de celulele dendritice alogene, ceea
ce poate fi explicat prin faptul ca atat hESC, cat si fibroblastele
au un nivel constitutiv de MCH-I scazut, dar le lipseste antige-
nul MHC-II. Totusi, un al treilea grup [31] a raportat ca nivelul
MHC-I creste in corpurile embrionare la prima etapa de dife-
rentiere si aceasta se exprima mult mai mult in teratome. Pe
langa discutiile despre nivelul de inducere a MHC-I, Robertson
et al. [32] a atribuit toleranta hESC nivelului inalt al expresiei
factorului de crestere transformator beta (TGF-f3), care are un
efect potent antiinflamator.

Activarea MHC-I poate avea loc drept rezultat al diferentie-
rii spontane sau in anumite conditii specifice mediului de cres-
tere care includ factori de crestere [33]. Expunerea hESC dife-
rentiate si nediferentiate la IFN-y declanseaza inducerea inze-
cita a expresiei MHC-I in vitro fara a afecta nivelul de MHC-II
semnificativ [31]. In final, complexul MHC-I activat poate duce
spre respingerea imuna in urma transplantarii spre gazda. Mai
mult decat atat, celulele intr-o populatie cu aspecte fiziologice
aproape niciodata nu functioneaza in unison, ceea ce inseamna
ca 1n orice hESC nediferentiatd poate exista un anumit numar
de celule la diferite etape de diferentiere, ceea ce poate declan-
sa un raspuns imun daca a avut loc activarea MHC-I. Identifi-
carea citokinelor inflamatorii si a cdilor de chemokine in faza
inflamatorie timpurie a furnizat tinte care pot fi modificate
pentru a diminua imunogenitatea tesutului transplantat. Spre
exemplu, directionarea imunogenitatea mediata de comple-
ment 1n tesuturile derivate din ESC poate ameliora raspunsul
imun initial fata de transplantul de tesut si imbunatati supra-
vietuirea tesutului transplantat [34].

Imunogenitatea hESC si filiatia lor derivativa in terapia cu
celule stem umane (SCT) ramane a fi investigatd, considerand
faptul ca studiile pe animale in vitro si in vivo la soareci sau
mamifere nu intotdeauna se transfera perfect [35, 36].

Celule Stem Mezenchimale

Descoperite in anii 1960 si initial recoltate din populatia de
celule ale maduvei osoase [37] (de aici al doilea nume "celule
stromale ale maduvei osoase”), MSC au devenit una dintre cele
mai accesibile si practice surse pentru celulele stem multipo-
tente care ar putea genera un numar mare de tesuturi [38].
Datorita interpretarilor diverse ale profilurilor MSC in ultimii
ani, Societatea Internationald pentru Terapie celulara a stabi-
lit criteriile minimale pentru definirea MSC, specificand lista
marcherilor de suprafata care trebuie sa fie prezenti (CD105,
CD73, CD90) sau absenti (CD45, CD34, CD14, CD11b, CD79q,
CD19, si HLA-DR) pe langa cerintele de aderare in conditiile
de cultura celulara si de a fi capabile de a se diferentia in oste-
oblaste, adipocite si condroblaste in vitro [39].

MSC sunt de obicei recoltate din maduva osoasa. Pe langa
aceasta, MSC are putea fi recoltate din lichidul amniotic, sange
si UCB, pulpa dentara si alte tesuturi si compartimente biolo-
gice [40], dar abundenta lor si cantitatea totala se considera de
a descreste dramatic cu varsta [41]. Pentru aplicarea in SCT si
cercetare, MSC pot fi extinse in vitro utilizand medii imboga-
tite cu factori de crestere sau este nevoie de plasma derivata
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of MHC-II, and several differentiation stage-specific antigens
(SSEA3, SSEA4) along with some glycoproteins (TRA-1-60,
TRA-1-81) and OCT4 transcription factor [28]. However the
disagreement arises in cases of stimulated and differentiated
hESCs. Li et al. [29] reported that both undifferentiated and
differentiated hESCs do not elicit immune response in immu-
nocompetent mice. Moreover, in addition to the immunogenic
tolerance, hESCs locally inhibited the T-cell activity, without
affecting their ability to respond to foreign antigens. At the
same time, Grinemmo et al. [30] detected an increase in MHC-I
level in response to interferon y (IFN-y) without affecting the
low level of MHC-II in hESCs. The level of MHC-I induction
was comparable to that of the allogeneic human fibroblast,
but much lower than the one induced by allogeneic dendrit-
ic cells, which may be explained by the fact that both hESCs
and fibroblast have a very low constitutive level of MHC-I, but
lack MHC-II antigen. And yet a third group [31] reported that
the MHC-I level increases in embryonic bodies as a first stage
of differentiation, and it is expressed much higher in terato-
mas. In addition to the discussions on MHC-I level of induction,
Robertson et al. [32] attributed the hESCs tolerance to the high
level of transforming growth factor beta (TGF-f3) expression,
which has a potent immunosuppressive effect.

Activation of MHC-I may occur as a result of spontaneous
differentiation or under specific growth media conditions
that include growth factors [33]. Exposure of both differen-
tiated and undifferentiated hESCs to IFN-y triggers at least a
10-fold induction of MHC-I expression in vitro without affect-
ing significantly the level of MHC-II [31]. Ultimately, the acti-
vated MHC-I complex may lead to an immune rejection upon
transplantation into the host. Moreover, cells in a population
under physiological conditions almost never function in uni-
son, meaning that in any undifferentiated hESCs there may
be certain number of cells at different stages of spontaneous
differentiation, which may trigger an immune response if the
MHC-I activation occurred. Identification of the inflammatory
cytokines and chemokine pathways in the early immune phase
have provided targets that can be modified to diminish the im-
munogenicity of the transplanted tissue. For example, target-
ing the complement-mediated immunogenicity in ESC-derived
tissue can ameliorate the early immune response to ESC-de-
rived tissue transplantation and improve the survival of the
transplanted tissue [34].

The immunogenicity of hESCs and their derivative lineages
in human stem cell therapy (SCT) remains to be investigated,
considering that in vitro and in vivo animal studies in mice or
in mammals do not always translate seamlessly [35, 36].

Mesenchymal Stem Cells

Discovered in 1960s and initially harvested from bone
marrow cell population [37] (hence, a second name “marrow
stromal cells”), MSCs became one of the most accessible and
practical sources for multipotent stem cells that could give rise
to a large number of tissues [38]. Due to diverse interpreta-
tions of the MSC profiles in the recent years, the International
Society for Cellular Therapy established the minimal criteria
for definition of MSCs specifying the list of surface markers
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din sange bogata in plachete [42]. In ultimii ani securitatea si
eficacitatea MSC au fost puse la dezbatere in baza rezultatelor
discutabile ale aplicarii MSC in fazele initiale ale testarilor cli-
nice [43].

MSC sunt prezente in maduva osoasa, dar populatia acesto-
ra reprezinta aproximativ 0.01% din totalul celulelor nucleate
ale maduvei [44], desi din punct de vedere practic, la moment
MSC din maduva osoasa sunt cea mai buna sursa pentru tran-
splantarea autoloaga singenica dupa expansiunea lor ex vivo
[45]. Pentru o aplicare imediata MSC imunotolerante, "de pe
raft”, ar fi o sursa ideald pentru medicina regenerativa si modi-
ficarea MSC 1n celule non-imunogene sau imunotolerante este
scopul principal al domeniului SCT.

Asemanator cu hESC, MSC umane exprima MHC-I si nu ex-
prima MHC-II si moleculele cosimulatoare B7 si ligand CD40
[40]. MSC au o afinitate inalta de a lega limfocite T activate care
sunt CD4+ si CD8+ si inhiba activ proliferarea celulelor T prin
eliminarea citokinelor, asa ca factorul de crestere al hepatoci-
telor umane recombinante (rhHGF) si rhTGF-B1 [46]. Secretia
factorilor de crestere, a citokinelor si a moleculelor bioactive
de catre MSC presteaza adaptarea celulelor transplantate la
micromediu (plasticitate terapeuticd) prin semnalizare para-
crind si autocrina [47].

In pofida similarititii cu hESC si presupusul privilegiu imun
al MSC, experimentele in vitro au demonstrat ca MSC diferenti-
ate intr-un fenotip cardiac sau vascular vor exprima atat MHC
I cat si II si vor deveni imunogene [48]. Studiile pe animale
au demonstrat rezultate mixte. in unele studii, supravietuirea
MSC injectate este neglijabila si se considera ca celulele sunt
eliminate ca rezultat al raspunsului imun al recipientului [48],
in timp ce studii pe animale mai extinse sugereaza ca MSC alo-
gene pot supravietui, engrafa si diferentia in tesuturile gazdei
[49]. Imunogenitatea MSC in regenerarea cardiaca este acum
studiata Intr-un studiu clinic randomizat al tratamentelor MSC
alogene vs. autologe la pacientii cu insuficienta cardiaca [50].
Luand in considerare abundenta surselor pentru MSC si abili-
tatea lor de a se extinde in vitro, modularea imunogenitatii lor
poate avansa imens domeniul medicinii regenerative.

Celule Stem Pluripotente Induse

Descoperite mai putin de un deceniu in urmg, celulele stem
pluripotente induse (iPSC) sunt celule adulte genetic repro-
gramate (de-diferentiate) intr-o stare embrionard, manifesta-
te In exprimarea unui sir de markeri. Reprogramarea consta
in transductia retrovirala a unui grup de gene care codifica
pentru factori de pluripotenta (0CT4, SOX2, C-Myc, KLF4) [51]
si sursa de iPSC sunt de obicei celule somatic autologe adulte
recoltate din maduva osoasa sau sangele pacientului. Aceste
celule demonstreaza un fenotip pluripotent, similar cu cel din
ESC, dar nu au problemele si controversele legale si etice aso-
ciate cu celulele embrionare [52]. Succesul tehnic in reprogra-
marea celulelor somatice singenice specifice pacientului a spo-
rit speranta cd nu mai trebuie sa ne ingrijoram despre raspun-
sul imun asa cum o ficeam in cazul celulelor stem embrionare
[53]. Drept dezavantaj, studiile recente au demonstrat ca unele
din celulele diferentiate din iPSC sunt foarte imunogene [54],
iar tipul celulelor diferentiate, calea de administrare a celule-

MJHS 1/2014

that need to be present (CD105, CD73, CD90) or absent (CD45,
CD34, CD14, CD11b, CD79«, CD19, and HLA-DR), in addition
to the requirements to adhere to cell culture surfaces, and to
be capable of differentiating into osteoblasts, adipocytes, and
chondroblasts in vitro [39].

MSCs are mainly harvested from the bone marrow. In ad-
dition, MSCs could be harvested from amniotic fluid, blood
and UCB, dental pulp, and other tissues and biological com-
partments [40], but their abundance and replicative capacity
is believed to decrease with increasing age of the donor [41].
For application in SCT and research, MSCs can be expanded in
vitro using media enriched with growth factors or blood-de-
rived platelet rich plasma is required [42]. In recent years, the
safety and efficacy of MSCs has been debated based on conten-
tious results of application of MSCs in early phases of clinical
trials [43].

MSCs are present in bone marrow, but their population rep-
resents approximately 0.01% of the total nucleated marrow
cells [44], although from a practical point of view, so far the
bone marrow derived MSCs are the best source for autologous
syngeneic transplantation after their expansion ex vivo [45].
For an immediate application, the “off-shelf”, immunotolerant
MSCs would be an ideal source for regenerative medicine, and
the modification of MSCs into non-immunogenic or immuno-
tolerant cells is a significant priority in the field of SCT.

Similar to hESC, human MSCs express MHC-I, and don’t ex-
press MHC-II or co-stimulatory molecules B7 and CD40 ligand
[40]. MSCs have a high affinity to bind activated T lympho-
cytes that are CD4+ and CD8+, and actively inhibit T-cell pro-
liferation by releasing cytokines, such as recombinant human
hepatocyte growth factor (hHGF) and hTGF-f31 [46]. Secretion
by MSCs of growth factors, cytokines, and bioactive molecules
renders the adaptation of transplanted cells to the microen-
vironment (therapeutic plasticity) via autocrine and paracrine
signaling[47].

Despite the similarity to hESCs and presumed immune-priv-
ilege of MSCs, in vitro experiments have demonstrated that
MSCs differentiated into a cardiac or vascular phenotype will
express both MHC I and II and become immunogenic [48]. An-
imal studies have shown mixed results so far. In some studies,
the survival of the injected MSCs are negligible and it is thought
that the cells are eliminated as a result of the recipient’s im-
mune response [48], while larger animal studies suggest that
allogeneic MSCs can survive, engraft and differentiate in the
host’s tissue [49]. The immunogenicity of MSCs in cardiac re-
generation is currently being studied in a randomized clinical
trial of allogeneic vs. autologous MSCs treatment in patients
with heart failure [50]. Considering the abundance of sources
for MSCs and their ability to be expanded in vitro, modulation
of their immunogenicity may advance immensely the field of
regenerative medicine.

Induced Pluripotent Stem Cells

Discovered less than a decade ago, the induced pluripotent
stem cells (iPSCs) are genetically reprogrammed (de-differ-
entiated) adult cells into an “embryonic-like” state, manifest-
ed in expression of a number of primitive stem cell markers.



lor si chimerismul in gazda joaca un rol important in imunoge-
nitatea celulelor provenite din iPSC. Indiferent de problemele
tehnice si efectele adverse posibile, utilizarea iPSC devine mai
atractiva deoarece aceste celule au demonstrat potentialul de
a fi diferentiate in cardiomiocite [55] si utilizate la repararea
tesutului cardiac. Mai mult decat atat, o noua aplicare intere-
santa a cardiomiocitelor din iPSC este sub forma tesutului car-
diac artificial (EHT) [56], ca parte a mansetelor EHT venoase
(VEHTCs) 1n care cardiomiocitele formeaza un syncytium car-
diac si dezvolta un ritm de batai intrinsec [57].

Problemele curente si promisiunile de viitor

Imunogenitatea si supravietuirea celulelor stem transplan-
tate: Pe cat mai bine intelegem cascadele inflamatorii impli-
cate 1n reactiile imune fata de celula stem livrata, cu atat mai
eficient putem utiliza inventiile vizate pentru a ameliora ras-
punsul imun la celulele implantate si pentru a imbunatati su-
pravietuirea acestora. Spre exemplu, expresia predominanta
de repetitie a glicoproteinei A (GARP) pe MSC le permite sa
inhibe raspunsurile celulelor T in vitro si este o noua tinta po-
tentialda pentru imbunatatirea supravietuirii MSC si eficacitatii
terapeutice [58].

Afectiuni maligne ca rezultat al complicatiilor terapiei cu ce-
lule stem: Printre efecte adverse si complicatii, formarea tera-
tomelor sileucemia sunt pericole reale ale SCT si mai cu seama
aplicabile in cazul filiatiilor de celule cu caracteristici pluripo-
tente, asa ca ESC si iPSC [59]. Imbunititirea metodelor de izo-
lare si manipulare a celulelor stem, inclusiv o alternativa mai
sigura a transformarii genetice virale, poate reduce riscurile si
este un domeniu de interes in lumea celulelor stem.

Supravietuirea celulelor: Pe langa aspectele imune, retine-
rea celulelor injectate in miocard este de asemenea un lucru
dificil. Unele metode noi demonstreaza un potential de depa-
sire a acestui obstacol la animalele cercetate prin aplicarea
adaptoarelor de scara nanometrica pentru livrarea celulelor
stem in tesutul cardiac [60]. Spre exemplu, raportata recent,
aplicarea ESC a soarecilor sub forma de "gel nanomatrix in-
capsulat si injectabil” compus din peptide amfofile cu ligand
adeziv de celule Arg-Gly-Asp-Ser a demonstrat retentie si en-
grafare satisfacatoare 14 saptiamani post-transplantare [61].
Utilizarea nanotehnologiilor a deschis un nou capitol in inte-
legerea biologiei celulelor stem si poate spori posibilitatile de
supravietuire si diferentiere ghidata in vivo [62].

Aplicari noi: Diferentierea ESC in cardiomiocite "ritmice”
este printre cele mai impresionante succese ale medicinii
regenerative, luand in considerare povara clinica si sociala a
bolilor cardiovasculare care au fost cauza principala a morta-
litatii in ultimele decenii [63]. Aplicarea acestor cardiomiocite
in repararea tesutului cardiac este testata activ [61], impreuna
cu incercarile de a utiliza cardiomiocitele "in afara inimii”, in
biosintezarea ex vivo a VEHTC, pompa contractiilor vasculare
prin venele profunde [57]. Aplicarea practica a acestor pompe
venoase inca trebuie dezvoltatd, dar drept scop potential, ast-
fel de pompe venoase pot deveni o alegere salvatoare pentru
pacientii cu insuficientd cronica a valvelor venelor profunde
(CDVI), cand majoritatea patologiilor reprezinta lipsa de capa-
citate de a propulsa sangele inapoi spre inima.
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The reprogramming consists of retroviral transduction of a
group of genes coding for pluripotency factors (OCT4, SOX2,
C-Myc, KLF4) [51] and the source of iPSCs are usually adult
autologous somatic cells harvested from patient’s bone mar-
row or blood. iPSCs show a pluripotent phenotype, similar to
that of ESCs, but don’t have the legal and ethical controversies
associated with embryonic cells [52]. Technical advancement
in reprogramming of patient-specific syngeneic somatic cells
has reduced concerns about the immunogenic responses that
are likely to limit the use of hESCs [53]. As a downside, recent
studies have demonstrated that some of the differentiated
cells from iPSCs are highly immunogenic [54], and the type of
differentiated cells, the route of administration of the cells, and
the chimerism in the host plays an important role in the immu-
nogenicity of the iPSC-derived cells. Regardless of the techni-
cal challenges and potential adverse effects, the use of iPSCs
becomes more attractive as these cells showed the potential to
be differentiated into cardiomyocytes [55] and used in cardiac
tissue repair. Moreover, an interesting novel application of the
iPSC-derived cardiomyocytes in the form of engineered heart
tissue (EHT) [56] as a part of venous EHT cuffs in which the
cardiomyocytes form a cardiac syncytium and develop an in-
trinsic beating rhythm [57].

Current challenges and future promises

Immunogenicity and survival of the transplanted stem cells:
As we further understand the immune responses to trans-
planted stem cells, we can use targeted interventions to ame-
liorate the immune response to implanted cells, and improve
their survival. For example, glycoprotein A repetitions pre-
dominant (GARP) expression on MSCs enables them to inhibit
T cell responses in vitro, and is potentially a new target for im-
proving the MSCs survival and therapeutic efficacy [58].

Malignancies as a complication of stem cell therapy: Among
the adverse events and complications, teratoma formation and
leukemia are a real threat of SCT and most applicable to the
cell lines with pluripotent characteristics such as ESCs and iP-
SCs [59]. Improvements in methods of isolation and manipu-
lation of stem cells, including a safer alternative to the viral
genomic transformation, can reduce these risks and is an area
of active interest in the stem cell world.

Cell survival: Aside from immunological aspects, the re-
tention of injected cells into myocardium is also a difficult
endeavor, particularly because of its highly contractile na-
ture. Some novel methods show a potential for overcoming
this hurdle in animal models by applying nanoscale adapt-
ers for delivering the stem cells into cardiac tissue [60]. For
example, a recently reported application of mouse ESC “en-
capsulated in injectable nanomatrix gel” composed of pep-
tide amphophiles with Arg-Gly-Asp-Ser (RGDS) cell adhesive
ligand showed an improved retention and engraftment 14
weeks post-transplantation [61]. The use of nanotechnolo-
gy has opened a new chapter in understanding the biology
of stem cells and can enhance the possibilities of directed in
vivo differentiation and survival [62].

Novel applications: Differentiation of ESC into “beating”
cardiomyocytes is among the most impressive achievements
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Perspectivele pentru medicina regenerativa si aplicarea
SC par foarte promitatoare, dar aplicarea sigura si efectiva a
tehnologiilor sale va necesita o intelegere mai profunda a pro-
ceselor imune si a regulilor acestora in celulele stem, precum
si selectarea corecta si directionata a donatorilor si a recipi-
entilor.

Acronime si abrevieri:

CS —celule stem

MHC - major histocompatibility complex (complex major de
histocompatibilitate)

HLA - human leukocyte antigen (antigen leucocitar uman)
HSCs - hematopoietic stem cells (celule stem hematopoietice)
MSCs - mesenchymal stem cells (Celule stem mezenchimale)
hESCs - human embryonic stem cells (Celule stem embrionare
umane)

iPSCs - induced pluripotent stem cells (celule stem pluripo-
tente induse)

IMGT - ImMunoGeneTics (numele proiectului international
din cadrul Institutului European de Bioninformatica)

TCR - T-cell receptor (receptorii celulelor T)

[32M - beta-2 microglobulin

APC - antigen presenting cells (celule prezentatoare de anti-
gen)

CD8 (other CDs) - cluster of differentiation (grup de diferen-
tiere)

Tc and Th - Celule T citotoxice si ajutatoare (helper)

CTL - cytotoxic T lymphocytes (limfocitele T citotoxice)

MLR - mixed lymphocytes reaction (reactie de limfocite mix-

ta)
FDA - Food and Drug Administration (agentie de reglementa-
re SUA)

UCB - umbilical cord blood (sangele din cordonul ombilical)
IFN-vy - interferon gamma

TGF-f - transforming growth factor beta (factor de crestere
transformator beta)

rhHGF - recombinant human hepatocyte growth factor (facto-
rul de crestere a hepatocitelor umane recombinante)

SCT - stem cell therapy (terapia cu celule stem)

OCT4 - octamer-binding transcription factor 4 (factor de tran-
scriere octamer de legare 4)

SOX2 - SRY(sex determining region Y)-box 2

C-Myc - V-myc avian myelocytomatosis viral

KLF4 - Kruppel-like factor 4

GARP - glycoprotein A repetitions predominant

SSEA (3&4) - stage specific embryonic antigen

EHT - engineered heart tissue (tesut cardiac artificial)
VEHTCs - venous EHT cuffs (mansete EHT venoase)
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of regenerative medicine, considering the clinical and social
burden of cardiovascular diseases being a lead cause of mor-
tality for the past several decades [63]. Application of ESC-de-
rived cardiomyocytes in repair of cardiac tissue is being active-
ly tested [61], along with attempts to use the cardiomyocytes
“outside of the heart”, to create contractile vascular pumps to
aid venous or lymphatic flow [57]. The later approach is in
early stages of development, but it holds promise to become
a life-saving choice for patients with chronic deep vein valve
insufficiency (CDVI), in which the major pathology is failure to
pump the blood back to the heart.

The prospects for the regenerative medicine and applica-
tion of SCs look very promising, but effective and safe applica-
tion of this technology will require a deeper understanding of
the immune processes and their regulation in stem cells, along
with proper and targeted selection of donors and recipients.

Acronyms and Abbreviations:

APC - antigen presenting cells

2M - beta-2 microglobulin
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SCs - stem cells
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FDA - Food and Drug Administration (US Regulatory agency)
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hESCs - human embryonic stem cells

hHGF -human hepatocyte growth factor
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HSCs - hematopoietic stem cells

IFN-y - interferon gamma

IMGT - ImMunoGeneTics (project - part of European Bioinfor-
matics Institute)

iPSCs - induced pluripotent stem cells
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MHC - major histocompatibility complex

MLR - mixed lymphocytes reaction

MSCs - mesenchymal stem cells

OCT4 - octamer-binding transcription factor 4

SCT - stem cell therapy

SOX2 - SRY(sex determining region Y)-box 2

SSEA (3&4) - stage specific embryonic antigen

TCR - T-cell receptor

Tc and Th - cytotoxic and helper T-cells, respectively
TGF-f - transforming growth factor beta

UCB - umbilical cord blood
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Rezumat

Artera radialad (AR) a fost introdusa in chirurgia cardiaca la
inceputul anilor 1970 ca alternativa a utilizarii venelor in chi-
rurgia de bypass aorto-coronarian (BAC) (Carpentier, 1973).
Autorii descriu caracteristicile anatomice ale AR si metoda de
recoltare chirurgicald insistand asupra zonelor anatomice ris-
cante care trebuie abordate cu atentie pe parcursul interventiei.

Datorita introducerii In practica medicala a blocantilor de
calciu, a perfectionadrii tehnicilor de recoltare si preparare a
AR, a crescut durata patentei graftului arterial, AR redevenind
graft de electie In chirurgia arterelor coronare. Comparativ cu
artera mamara interna (AMI), AR este caracterizata de o preva-
lenta crescutd a leziunilor intimale de tip hiperplazie fibrointi-
mala sau ateroscleroza. Cunoasterea morfologiei si anatomiei
topografice a structurilor brahiantibrahiale precum si mane-
vrarea delicatd a AR previne aparitia complicatiilor secundare
bypass-ului de tipul spasmului arterial, lezarea endarterei, di-
sesteziilor, ischemiei, sindromului de compartiment. Tehnica
BAC (alegerea tipului de graft, metoda de recoltare) depinde
de particularitatile clinoc-anamnestice ale cazului, optiunea si
experienta chirurgului.

Cuvinte cheie: artera radiald, bypass aorto-coronarian,
graft, recoltare.

Introducere

Artera radiala (AR) a fost introdusa In chirurgia cardiaca
la Inceputul anilor 1970 ca alternativa a bypass-ului venos
al arterelor coronare (Carpentier, 1973) [1]. Treptat aceasta
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Abstract

The radial artery (RA) was introduced in coronary artery
bypass grafting (CABG) as an alternative to the use of the great
saphenous vein at the beginning of the 1970s (Carpentier,
1973). The authors describe the anatomical characteristisc of
the radial artery, the main procedures used in harvesting the
vessel, underlying the most risky anatomical area that should
be avoided during the surgical procedures. Compared with
the internal mammary artery (IMA), the radial artery is char-
acterized by an increased prevalence of intimal alterations
of fibrointimal hyperplasia or atherosclerosis type. Rigurous
knowledge of brachi-antebrahial anatomical structures and
gentle manipulation of the RA prevents CABG complications
such as arterial spasm, injury to the endothelium, dysesthesia,
ischemia, and compartment syndrome.

The strategy of the graft procedure (graft type, method of
harvesting) depends on the clinico-anamnestic specificities of
the case, on the surgeon's choice and his surgical expertise.

Keywords: radial artery, bypass, harvesting.

Introduction

The radial artery (RA) was introduced in coronary artery
bypass grafting (CABG) as an alternative to the use of the great
saphenous vein at the beginning of the 1970s (Carpentier,
1973) [1]. Its use was gradually abandoned because of early
occlusion through arterial spasm (due to harvesting trauma
and improper preparation) and corresponding upper limb
ischemia [2-5]. Improved harvesting technique and the use of
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metoda este respinsa datorita ocluziei precoce a grafturilor
arteriale prin spasm arterial (determinat de lezarea iatrogena
a radialei Tn momentul recoltarii si prepararii in vederea gre-
farii) si aparitiei fenomenelor ischemice la nivelul membrului
superior de la nivelul caruia s-a recoltat artera [2-5]. Datorita
introducerii in practica medicala a blocantilor de calciu, a per-
fectionarii tehnicilor de recoltare si preparare a AR, a crescut
durata patentei graftului arterial, AR redevenind graft de elec-
tie in chirurgia arterelor coronare [6,7].

Cunoasterea morfologiei si anatomiei topografice a struc-
turilor brahiantibrahiale precum si manevrarea delicata a AR
previne aparitia complicatiilor secundare bypass-ului arterial
de tipul spasmului arterial, lezarea endarterei, disesteziilor, is-
chemiei, sindromului de compartiment.

Structurile anatomice ale antebratului anterior

Regiunea antebrahiald anterioard este limitata superior de
linia circulara care trece la doua laturi de deget sub epicondilii
humerali, inferior de linia circulara care trece tangent la partea
cea mai craniala a capului ulnei, la 2 cm de asupra varfului pro-
cesului stiloid ulnar, lateral si medial, la suprafata, prin doua
linii care unesc epicondilii humerali cu procesele stiloide ale
radiusului si respectiv ulnei, iar in profunzime, de planul oste-
ofibros al antebratului.

In functie de lama conjunctivi in care se giseste manun-
chiul neurovascular radial, regiunea antebrahiala anterioara
este subimpartita pe fata laterala a muschiului rotund prona-
tor, in doua zone:

e anteromediald, care contine muschii antebrahiali me-
diali, nervii median si ulnar, arterele ulnara si intero-
soasa anterioara,

e anterolaterald, care contine muschiul brahioradial, ra-
mura anterioara a nervului radial si artera radiala.

Regiunea antebrahiala anterioara are caracter unitar, fiind
implicatd in flexie si pronatie si prezinta urmatoarele planuri
anatomice:

e planul superficial: pielea, stratul adipos subcutanat si
fascia superficialg;
e planul intermediar, alcatuit din:

o fascia antebrahial3d anterioara;

o stratul musculofascial superficial format din fas-
cia antebrahiala ventrald, muschii superficiali (in
sens lateromedial, sunt brahioradial, pronator
rotund, cu directie oblica inferolateral, flexorul
radial al carpului, palmar lung, flexorul ulnar al
carpului) si manunchiul neurovascular radial;

o stratul musculofascial intermediar format de
muschiul flexor superficial al degetelor cu teaca
sa fasciala si manunchiul neurovascular median;

o stratul musculofascial profund format din tesut
conjunctiv organizat cu valoare septala, muschii
flexor lung al policelui si flexor profund al dege-
telor, manunchiul neurovascular ulnar;

e planul profund, musculo-osteofibros este format din
insertia radiala a muschiului supinator, muschiul pro-
nator pdatrat, ulna, membrana interosoasa, radius si
manunchiul neurovascular interosos anterior.
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calcium channel blockers increased the long-term patency rate
of RA grafts, thus making it the graft of choice in coronary ar-
tery bypass surgery [6, 7].

Thorough knowledge of brachi-antebrahial anatomical
structures and gentle manipulation of the RA prevents CABG
complications such as arterial spasm, injury to the endotheli-
um, dysesthesia, ischemia, and compartment syndrome.

Surgical anatomy of the ventral antebrahial region

The ventral antebrachial region is limited superiorly by a
circular line passing 2 cm distal to the humeral epicondyles,
inferiorly by a circular line tangent to the upper part of the ul-
nar head, 2 cm above the tip of ulnar styloid process, laterally
and medially by two superficial lines uniting the humeral epi-
condyles with the radial and ulnar styloid processes and by the
osteofibrous layer in a deep plane (Fig. 1).

The conjunctive sheath containing the radial neurovascular
bundle placed on the lateral aspect of m. pronator teres subdi-
vides the ventral antebrachial region into two areas [8]:

e anteromedial area, containing the medial antebrachial
muscles, median and ulnar nerves, ulnar and anterior
interosseous arteries;

e anterolateral area, containing the anterior branch of
the radial nerve, radial artery m. brachioradialis.

The ventral antebrachial region, involved both in flexion

and pronation, can be divided into three layers:
e superficial layer: the skin, the subcutaneous adipose tis-
sue, and the superficial fascia;
e intermediate layer, divided into:

o a superficial musculofascial layer containing the
anterior antebrachial fascia, superficial muscles
(from lateral to medial, m. brahioradialis, m. pro-
nator teres, m. flexor carpi radialis, m. palmar-
is longus, m. flexor carpi ulnaris), and the radial
neurovascular bundle;

o an intermediate musculofascial layer containing
the median neurovascular bundle and m. flexor
digitorum superficialis;

o a deep musculofascial layer containing connec-
tive tissue septa, m. flexor pollicis longus, m. flexor
digitorum profundus, and the ulnar neurovascu-
lar bundle.

e deep, musculo-osteofibrous, layer, containing the radi-
al insertion of m. supinator, m. pronator quadratus, the
ulna, the interosseous membrane and the anterior in-
terosseous neurovascular bundle.

The radial neurovascular bundle contains the termi-
nal anterior branch of the radial nerve, the radial artery and
accompanying veins, and lymphatics. The terminal anterior
branch of the radial nerve is anterior to the proximal radioulnar
joint, covered by supinator. It pierces the interstitium between
brachioradialis (lateral aspect), pronator teres and flexor carpi
radialis (medial aspect). In the lower half of the forearm, the
nerve passes into the dorsal antebrachial region, being situat-
ed deep to the brachioradialis tendon, and pierces the antebra-
chial fascia in order to reach the superficial layer [8].
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Mdnunchiul neurovascular radial este format din ramul
terminal anterior al nervului radial, artera radiala cu venele
comitante si limfatice.

Ramul terminal anterior al nervului radial, este situat an-
terior fata de trohoida radiocubitala superioara, acoperita de
muschiul supinator si trece succesiv prin interstitiul dintre
muschii brahioradial, situat lateral si pronator rotund si flexo-
rului radial al carpului, situati medial. n jumaitatea inferioari
a antebratului, artera abordeaza regiunea antebrahiala poste-
rioard, pe fata profunda a tendonului muschiului brahioradial,
perforeaza fascia antebrahiala si devine superficial [8].

Artera radiald, superficiala de la origine, Incruciseaza ten-
donul muschiului pronator rotund si se plaseaza in partea me-
diala a ramului anterior al nervului radial, fiind situata pe fata
ventrald a muschiului flexor superficial al degetelor. In treimea
inferioara manunchiul se disociaza, vasele continuind traiec-
tul vertical prin santul pulsului, pana in partea laterala a regiu-
nii carpiene (Fig. 1, pag. 54).

Artera radiala este ramul terminal de bifurcatie al arterei
brahiale cu originea la 1 cm inferior de interlinia articularad a
cotului, anterior de insertia muschiului biceps brahial. Distal,
artera radiald se anastomozeaza cu ramurile carpiene palmare
ale arterei ulnare formand arcada palmara profunda.

Traiectului arterei radiale i se descriu 3 segmente:

e segment antebrahial care are traiect descendent
aproape vertical prin loja anterioara a antebratului; in
2/3 superioare artera este profunda, asezata in fascia ce
delimiteaza loja anterioara de cea laterala a antebratu-
lui; In 1/3 inferioara areta este superficiala, situata intre
muschii flexor radial al carpului si brahioradial; in 1/3
inferioara a arterei radiale se poate palpa pulsul [9];

o segment carpian in care, la nivelul interliniei articulare ra-
dio-carpiene, artera pdrdseste loja anterioara a antebratu-
lui, Inconjoara marginea laterala a carpului, inferior de pro-
cesul stiloid al radiusului; traverseaza tabachera antomica
printre ligamentul colateral al articulatiei radiocarpiene si
osul scafoid pe de o parte, si tendoanele muschilor lung ab-
ductor, scurt extensor radial al carpului de alta parte [10];

e segment palmar in care artera radiala traverseaza pro-
ximo-distal primul spatiu intermetacarpian.

in traiectul siu, AR este insotita de 2 vene satelite, iar in 2/3
superioare ale antebratului vine in raport lateral cu ramul su-
perficial al nervului radial. Ramul superficial al nervului radial
(sNR) inerveaza senzitiv partial eminenta tenariana si feta dor-
sald a manii. in treimea proximali si mediali a antebratului, ner-
vul urmeaza traiectul AR si este acoperit de m. brachioradialis.
In treimea distali sNR trece pe sub tendonul m. brachioradialis
si abordeaza regiunea antebrahiala posterioara [11] (Tabelul 1).

Ramurile colaterale ale AR sunt reprezentate de:

e la nivelul antebratului si carpului: ramuri musculare,
artera recurenta radiald, ramul carpian palmar, ramul
palmar superficial;

¢ lanivelul mainii: artera dorsala a policelui, ramul carpi-
an dorsal al arterei radiale, artera metacarpiana dorsala
(interosoasd) a primului spatiu.

Ramurile terminale ale AR formeaza Impreuna cu ramurile
carpiene palmare ale arterei ulnare arcul palmar profund.

The radial artery, superficial at its origin, crosses the ten-
don of m. pronator teres, and is placed medial to the anterior
branch of the radial nerve, on the anterior aspect of m. flexor
digitorum superficialis. In the lower third of the forearm, the
neurovascular bundle dissociates, and the vessels follow a ver-
tical course through the pulse groove to the lateral aspect of
the carpal region (Fig. 1, pag. 54).
The radial artery originates as a terminal branch of the bra-
chial artery, 1 cm inferior to the elbow articular line, anterior
to the insertion of biceps brachialis muscle. In the hand, the ra-
dial artery anastomoses with the deep palmar carpal branches
of the ulnar artery and form the deep palmar arch.
The course of the radial artery is divided into three seg-
ments:
¢ antebrachial segment courses almost vertically
through the ventral antebrachial region, deep in the up-
per 2/3 of the forearm being contained into the inter-
mediate fascia of the forearm, and superficial in the low-
er 1/3, between flexor carpi radialis and brachioradialis
muscles (the pulse can be palpated in this segment) [9];

¢ carpal segment: at the level of the distal radioulnar
joint, the radial artery leaves the ventral antebrachial
region, loops around the lateral border of the carpal re-
gion, inferior to radial styloid process; crosses the ana-
tomical snuffbox between the radial collateral ligament
of the wrist joint and scaphoid bone on laterally, and ab-
ductor pollicis longus and extensor carpi radialis brevis
tendons medially;

¢ palmar segment crosses the first intermetacarpal

space.

In its course, the radial artery is accompanied by two satel-
lite veins, and in the 2/3 upper thirds of the forearm is related
with the superficial branch of the radial nerve. The superficial
branch of the radial nerve (sRN) lies proximally slightly later-
ally to the radial artery, concealed beneath the brachioradialis
muscle; in the middle third of the forearm, it lies behind the
same muscle, close to the lateral side of the artery. In the dis-
tal third of the forearm, sRN passes below the brachioradialis
tendon reaching the posterior aspect of the forearm. The sRN
supplies sensorial innervation to the thena eminence and dor-
sal aspect of the hand [11] (Table 1).

The collateral branches of RA are:

e in the forearm and at the wrist: muscular branches,
radial recurrent artery, palmar carpal branch of the ra-
dial artery, the superficial palmar branch of the radial
artery;

¢ in the hand: dorsal thumb branch, dorsal carpal branch
of the radial artery, first dorsal metacarpal artery.

The terminal branches of the RA form with the carpal
branches of the ulnar artery the deep palmar arch.
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Tabelul 1
Raporturile arterei radiale
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Recoltarea arterei radiale

Selectarea membrului superior pentru recoltarea arte-
rei radiale

in cazul folosirii unui graft unic arterial, se recolteaza arte-
raradiala de la membrul superior nondominant. Pentru preve-
nirea ischemiei ulterioare a membrului superior este necesara
efectuarea preoperatorie a testului Allen, care indica compen-
sarea circulatiei sangvine a antebratului si a mainii in conditii-
le functionarii unei singure artere (a. ulnaris) [12, 13].

Testul Allen

Metoda clasica: se palpeaza pulsatiile arterei radiale si ul-
nare si se comprima concomitent. Pacientul efectueaza 5-6
miscari de flexie-extensie a mainii, dupa care mana ramane in
extensie. In timpul miscarilor, tegumentele manii devin palide.
Se decomprima artera ulnara si se cronometreaza timpul de
recolorare a tegumentelor. Fluxul sangvin se considera com-
pensat, daca timpul recolorarii tegumentelor nu depaseste 12
secunde.

Testul Allen modificat constd in folosirea pulsoximetrului
pentru controlul Sa0,. Pulsoximetrul se ataseazd pe degetul
mare sau la nivelul indexului. Se comprima arterele antebratului
pand la scdderea valorilor Sa0, la 0%, dupa care se decomprima
artera ulnara si se noteaza timpul revenirii saturatiei la valorile
initiale. Testul se considera pozitiv daca valorile saturatiei peri-
ferice revin la nivelul celor initiale in 12 secunde [14].

Pozitionarea si pregdtirea membrului superior pe masa
de operatie

Dupa iodare, se pozitioneaza membrul brahial pe suportul
standard al mesei de operatie, in extensie si abductie laterala

Table 1
Relations of the radial artery
Forearm Wrist Hand
¢ oblique head
of m. adductor
e superior: m. pollicis
brachioradialis .  tendons of
. P . « scaphoid bone
Anterior e inferior: skin, . flexor muscles
superficial and * trapezium bone of the fingers
deep fascias e mm.
lumbricales
manus
* m. biceps
brachii tendon
S
teres extensor pollicis
« m. flexor longus o * metacarpal
digitorum « cephalic vein bones bases
Posterior superficialis e thumb and index e mm.
o m. flexor branc.hes of the interossei
pollicis longus anterlo'r branch of manus
« m. pronator the radial nerve
quadratus
o distal end of
radius
e m.
brachioradialis | tendons of mm.
Lateral « anterior abductor pollicis
branch of radial long.u.s and e.xtensor
nerve pollicis brevis
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pronator teres « radial collateral
Medial e inferior: m. ligament of the
flexor carpi wrist
radialis

Surgical harvesting of the radial artery

Upper limb selection

When using a single arterial graft, the nondominant fore-
arm is preferred as a harvest site. Preoperative Allen test is
performed in order to prevent subsequent upper limb isch-
emia. This test indicates if the hand and forearm can be nor-
mally supplied by a single (ulnar) artery [12, 13].

Performing the Allen test

The classic method consists in palpating the pulsations of
the radial and ulnar arteries and simultaneous compression.
The patient is then asked to close and open his hand 5-6 times,
movements that turn the palm pale. At the end the hand has
to be left in extension. The ulnar artery is then decompressed
and the hand recolouring time is quantified. The blood flow is
considered compensated if the hand recolours in less than 12
seconds.

The modified Allen test consists in using the pulse-oximeter
for controlling O, saturation. The pulse-oximeters is attached
to the thumb or to the index. The arteries are compressed until
0, saturation diminishes to 0. The ulnar artery is then decom-
pressed and the time to reach the initial O, saturation is quan-
tified. The test is considered positive if the saturation reaches
the initial level in less than 12 seconds [14].

Positioning and preparing the upper limb for harvesting

The upper limb is placed in extension and 90° lateral
abduction onto the standard support of the surgical table.
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de aproximativ 90°. Se ataseaza pulsoximetrul la nivelul poli-
celui sau al indexului pentru controlul intraoperator al satura-
tiei in oxigen [15]. Pentru stabilitatea pozitiei, mana poate fi
fixata de campurile operatorii cu doua pense.

Incizia si recoltarea

Incizia structurilor tegumentare este limitata de doua
puncte: unul proximal intre marginea mediala m. brachiorada-
lis si marginea laterald a tendonului m. bicipitalis, la 1 cm distal
de plica cotului, distal intre procesul stiloid radial si tendonul
m. flexor carpi radialis. in primele 2/3 proximale, incizia trebu-
ie sa respecte conturul marginii mediale a m. brachioradialis
(Fig. 2, pag. 54). Venele superficiale aflate pe traiectul inciziei
pot fi ligaturate si sectionate.

Dupa disectia stratului subcutanat si hemostaza, se patrun-
de in spatiul dintre m. brachioradialis si m. flexor carpi radialis
prin sectionarea fasciei antebrahiale anterioare cu prezerva-
rea nervului cutanat antebrahial lateral dispus lateral in plaga
operatorie. (Fig. 3, pag. 54).

Dupa disectia fasciei (Fig. 4, pag. 54, Fig. 5, pag. 55) si re-
tractia a m.brachioradialis si m.flexor carpi radialis, se eviden-
tiaza traiectul arterei radiale. Pentru prevenirea spasmului ar-
terial se indica administrarea intravenoasa a Diltiazemului hi-
droclorid intr-o doza de incarcare de 0.15-0.25 mg/kg, urmata
de perfuzie continua cu doza de 0.5-1.0 ug e kg?! e min?*[16].

AR se etaleaza in 1/3 medie a antebratului, nivel la care se
incepe disectia. AR se Incarca cu grija pe vessel loop. Printr-o
tractiune usoara a vessel loop-ului, se ridica artera pentru evi-
dentierea ramurilor colaterale, care se sectioneaza intre doua
clipuri hemostatice (Fig. 5, 6, pag. 55). Artera radiala poate fi
recoltata scheletizata sau impreuna cu venele comitante si cu
tesutul adipos adiacent.

Sectionarea proximalda si distald a arterei radiale

Dupa finalizarea disectiei, se clampeaza distal artera cu un
buldog (clamp Dietrich) si se ligatureza distal de locul clampa-
rii, la nivelul procesului stiloid, cu un fir de matase 2-0. Se sec-
tioneaza ulterior artera intre buldog si ligatura. Prin pulsatiile
extremitatii arteriale ligaturate se apreciaza aportul arterei
ulnare la circulatia colaterala.

AR se ridica perpendicular pe planul antebrahial, se aplica
proximal o dubla ligatura cu fir de matase 2-0 pentru a asigura
o hemostaza sigura.

Se introduce la extremitatea proximala a AR un ac arterial
(Fig. 7, pag. 56). Lumenul arterial se spala cu ser fiziologic cu
Papaverina pentru eliminarea cheagurilor de sange si preve-
nirea spasmului arterial. Plaga operatorie se acopera cu com-
prese sterile si se trece la prepararea AR recoltate. AR se pozi-
tioneaza pe o compresa sterila. Se produce dilatarea graftului
arterial prin injectarea usoara a solutiei de Papaverina si se
efectueaza verificarea finala a hemostazei prin cliparea ramu-
rilor permeabile. Dupa finalizarea prepararii, AR se introduce
intr-un vas cu solutie de Papaverina.

The pulse-oximeter is attached to the thumb or to the index
for intraoperative control of O, saturation [15]. The hand
may be attached to surgical fields using two clamps for sta-
bilization.

Incision and harvesting

The incision of the cutaneous structures is performed be-
tween two points: proximally, between the medial border of
m. brachioradialis and the lateral border of the biceps tendon,
1 cm distal to the cubital fossa, and distally, between the radial
styloid process and the m. flexor carpi radialis tendon. In the
upper 2/3, the incision has to respect the contour of the medi-
al border of m. brachioradialis (Fig. 2, pag. 54). The superficial
veins can be ligated and sectioned.

After subcutaneous layer dissection and hemostasis, the
surgeon enters into the space between brachioradialis and
flexor carpi radialis muscles by sectioning the anterior ante-
brachial fascia and preserving the lateral antebrachial cuta-
neous nerve situated laterally to the surgical incision (Fig. 3,

pag. 54).

After dissecting the fascia (Fig. 4, pag. 54, Fig. 5, pag. 55)
and retracting brachioradialis and flexor carpi radialis muscles,
the course of the radial artery is visualised. In order to prevent
arterial spasm, diltiazem hydrochloride is administered intra-
venously with a loading dose of 0.15-0.25 mg/kg, followed by
a continuous perfusion 0.5-1.0 pg kg e min[16].

The dissection of the radial artery begins in the middle 1/3
of the anterior forearm region. The artery is carrefully posi-
tioned on the vessel loop (Fig. 5, 6, pag. 55). Through slow
traction of the vessel loop the artery is removed from its en-
viroment, while the collateral branches are identified and sec-
tioned between two hemostatic clips. The radial artery might
be skeletized single or harvested together with the cominant
veins and the adjacent adipous tissues.

Proximal and distal sectioning of the radial artery

After finalizing the arterial dissection, the artery is clamped
distally using a buldog (clamp Dietrich) and ligated distally to
the clampation level, closely to the styloid process, with a silk
wire 2-0, and subsecvent sectioning between the buldog and
the ligation. It might be evaluated the contribution of the ulnar
artery in the colateral circulation through the pulsation of the
ligated arterial end. The radial artery is elevated perpendicu-
lar to the antebrahial plane, in order to apply proximally a dou-
ble ligature using a silk wire 2-0 for securizing the hemostasic
procedure.

At the proximal end of the radial artery an arterial nee-
dle is introduced (Fig. 7, pag. 56) and the arterial lumena is
cleaned using a hidrosaline solution with Papaverina in order
to remove the clots and to prevent arterial postoperator con-
tractions. The wound is covered with steril bandage and the
procedure will be continued in order to prepare the harvested
radial artery.
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inchiderea pligii operatorii

Se verifica hemostaza inaintea inchiderii plagii operatorii,
(Fig. 8, pag. 56) in vederea prevenirii dezvoltarii sindromului
de compartiment in perioada postoperatorie.

Plaga operatorie se inchide in dublu strat prin sutura cu fir
de acid poliglicolic 3-0 surjet urmat de sutura intradermica cu
fir de polidiaxonona 4-0 (Fig. 9, pag. 56). Plaga nu se dreneaza.
Se aplica pentru 24 de ore un pansament compresiv al ante-
bratului cu urmarirea atenta a dezvoltarii unor eventuale feno-
mene ischemice la nivelul membrului superior.

Discutii

In timpul recoltirii arterei radiale, chirurgul trebuie s3 tina
cont de 4 arii de risc chirurgical.

Prima arie de risc chirurgical este reprezentata de ramurile
anterioare ale nervilor cutanati antebrahiali medial si lateral.
Nervul cutanat antebrahial medial, ram al cordonului medial
(€8, T1) al plexului brahial, inerveaza pielea regiunii antebra-
hiale mediale [8, 9]. Nervul cutanat antebrahial lateral repre-
zinta ramul cutanat al nervului musculocutanat, ram al cordo-
nului lateral (C5-C7), si se distribuie pielii jumatatii laterale a
regiunii antebrahiale anterioare. Nervul emite ramuri care de-
scriu o ansa 1n jurul marginii radiale a antebratului, si se anas-
tomozeaza cu nervul cutanat posterior al antebratului si cu ra-
mul terminal al nervului radial. in timpul abordului chirurgical
al regiunii antebrahiale anterioare trebuie respectate aceste
filete nervoase. Vena mediana (vena antebrahiala intermedi-
ara) este situata la nivelul inciziei sau in apropierea acesteia,
si poate fi usor ligaturata. Se indica efectuarea de anastomoze
venoase pentru a preveni edemele antebrahiale sau palmare.
in 1/3 distald a antebratului artera radiali este superficial3,
mai ales 1n vecinatatea tendonului flexor carpi radialis, nivel la
care se dispune subcutanat [8].

A doua arie de risc chirurgical potential o constituie 1/3
medie a traiectului, nivel la care aceasta artera radiala se afla
in raport lateral imediat cu ramul superficial al nervului radial.
Ramul superficial al nervului radial este pur senzitiv, are origi-
nea in trunchiul radial, 1a 0,5 cm dupa ce acesta abordeaza re-
giunea antebrahiala, descrie un traiect descendent anterior de
epicondilul lateral, pe marginea laterald antebrahiala, de asupra
muschiului supinator. In traiectul siu, descrie o ans in jurul ar-
terei radiale, posterior de muschiul brahioradial. in 1/3 mijlocie
ocupa flancul lateral al arterei radiale, nivel la care poate fi lezat
in timpul recoltarii arterei. Paraseste artera la aproximativ 7 cm
de articulatia pumnului, trece profund de tendonul muschiului
brahioradial, si iInconjura marginea laterala a radiusului inain-
te de a strabate plafonul tabacherei anatomice. Ulterior descrie
un traiect descendent, perforeaza fascia palmara profunda si se
divide 1n 4-5 ramuri, nervii digitali dorsali. Inerveaza articulati-
ile mainii, pielea 2/3 laterale ale regiunii antepalmare, regiunea
dorsala a policelui si extremitatile proximale ale partii laterale
ale policelui, si % ale celorlalte degete. In cazul lezirii severe a
ramului superficial al nervului radial in cursul recoltarii arterei
radiale, pacientul prezinta hipoestezie la nivelul unei arii cuta-
nate situate la baza primului si celui de al doilea metacarpian.
Anastomozele nervoase de la nivelul ramurilor cutanate ale ner-
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The radial artery is placed on the steril bandage and will be
slowly injected with a solution of papaverina in order to dilate
the arterial graft and to verify the hemostasis of its collateral
branches. After preparation, the radial artery is introduced into
a solution of Papaverina, until it will be used for the bypass.

Wound closure

Before the closure of the wound carreful hemostasis will be
performed (Fig. 8, pag. 56) in order to prevent any postopera-
tory development of a compartmental syndrom.

The incision is clossed by using a double layer suture by
performing a surjet with a poliglicolic acid 3-0 wire followed
by a intradermic suture with polydiaxonne wire 4-0 (Fig. 9,
pag. 56). No drenage will be performed. It will be applied a com-
pressive bandage on the forearm under carefull surveillannce of
any ischemical fenomena in the operated brahial limb.

Discussions

In harvesting the radial artery the surgeons have to take
into account a number of anatomical risk areas.

The first anatomical risk area is represented by the branch-
es of the medial and anterior antebrachial cutaneous nerve. The
medial cutaneous antebrahial nerve, branch of the brachial
plexus medial cord (C8, T1), distributes to the skin of the medi-
al antebrahial region. The lateral lateral antebrahial cutaneous
nerve represents the cutaneous branch of the musculocutane-
ous nerve, branch of the brachial plexus lateral cord (C5-C7),
and innerves the skin of the lateral half of ventral antebrahi-
al region [8, 9]. The nerve gives branches that loops around
the radial antebrahial border, anastomoses with the posterior
cutaneous antebrahial nerve and the terminal branch of the
radial nerve. During the surgical procedures on the anterior
antebrahial region the surgeon have to take care of the ner-
vous fibers. The median vein (intermediate antebrahial vein)
is situated at the incision level or closely related to it, and can
be easily ligated. In order to prevent the development of a lo-
coregional edema it is advisable to perform venous anastomo-
sis. In the distal 1/3 of the antebrahial region, the radial artery
is situated superficially, subcutaneously, closely related to the
tendon of flexor carpi radialis [8].

The second anatomical risk area is represented by the medi-
al 1/3 part of the artery trajectory, where the artery is closely
related to the superficial branch of the radial nerve. The super-
ficial branch of the radial nerve, purely sensitive, originates in
the radial trunk, at 0,5 cm after it enters into the antebrahial
region. It orientates inferiorly, anterior to the lateral epycon-
dyle, on the lateral antebrahial border, being applied on the
supinator muscle. In its trajectory, the nerve describes a loop
around the radial artery, posterior to the brahioradialis mus-
cle. In its the middle 1/3 the nerve is applied on the lateral side
of the radial artery, a risky zone where it might be interested
during the radial artery harvesting. The nerve leaves the artery
at about 7 cm from the carpal joint, being situated on the deep
surface of the brahioradialis tendon, and loops around the ra-
dial lateral border before entering into the snuff box. It crosses
proximo-distally the floor of the snuff box, perforates the deep
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vilor median si ulnar explica incidenta scazuta a hipoesteziei in
teritoriul mentionat [8, 9].

A treia arie de risc chirurgical o constituie ramul profund
al nervului radial, cel mai voluminos dintre cele 2 ramuri ter-
minale ale acestuia, pur motor. Teritoriul de distributie in-
tereseaza muschiul extensor carpi radialis brevis si muschiul
supinator. inainte de a perfora supinatorul descrie o ansi in
jurul colului radial si abordeaza compartimentul antebrahial
posterior. Ramul profund al nervului radial are un traiect dis-
tal, schimbandu-si numele in nerv interosos posterior.

Dupa emergenta din muschiul supinator, nervul interosos
posterior emite urmatoarele ramuri:

e Trei ramuri scurte pentru muschii extensor digitorum,

extensor digiti minimi si extensor carpi ulnaris;

¢ Doud ramuri lungi

o Ram medial pentru muchii extensor pollicis lon-
gus si extensor indicis;

o Ram lateral pentru muschiul abductor pollicis
longus, care se termind in muschiul extensor
pollicis brevis.

Nervul interosos posterior se termina la nivelul regiunii
carpiene dorsale, inervand ligamentele si articulatiile carpi-
ene. Ramul profund al nervului radial poate fi lezat in cursul
extractiei extensive profunde, in special proximal, la nivelul
regiunii cotului. Lezarea ramului profund al nervului radial
determina inabilitatea extensiei policelui si a articulatiei me-
tacarpofalangeale ale celorlalte degete. Leziuni inalte de nerv
radial determina mana 1n gat de lebada.

A patra arie de risc chirurgical o constituie nerviii cutanati
antebrahiali lateral si medial, ramul superficial al nervului ra-
dial si ramul profund al nervului radial, cu alterari ale functii-
lor motorii la nivelul mainii si pumnului.

Un element care complica recoltarea arterei radiale o re-
prezinta existenta variantelor anatomice, care au o incidenta
conform studiilor de specialitate de peste 30%. Variantele ana-
tomice ale arterei radiale se clasifica in trei categorii [17, 18]:

e Arteraradiala cu origine inalta 14,4% dupa McCormack;

e Prezenta arterei radiale superficiale 15% dupa McCor-

mack;

e Absenta arterei radiale sub 1%.

Ultimile doua variante anatomice sunt usor de diagnosticat
clinic prin absenta pulsului la radiala in santul pulsului, de cele
mai multe ori insotita de malformatii la nivelul membrelor (de
exemplu, absenta congenitald a radiusului).

Concluzii

Arterele reprezinta cele mai voluminoase si mai puterni-
ce structuri vasculare musculo-membranoase care transporta
si distribuie sangele organelor interne. Vase suple, rezistente,
prezentand un calibru semnificativ, arterele au capacitatea de
a prelua semnale de la un numar mare de stimuli, influentand
statusul parametrilor biologici ce asigura specializarea varia-
telor tipuri celulare de la nivelul peretilor vasculari.

Ductele arteriale sunt structural distincte de arterele coro-
nare, dar morfologic si fiziologic mult mai asemanatoare arte-
relor coronare comparativ cu grefele venoase.

palmary fascia and divides into 4-5 branches, the dorsal digital
nerves. In case of lesions at the level of the superficial branch
of the radial nerve during the harvesting of the radial artery
the patient present hipoestesia in the territories of distribu-
tion, respectively the base of the first and second metacarpian
bone [8,9].

The third anatomical risk aria is represented by the deep
branch of the radial nerve, the most voluminous one, and
purely motor. The territory of distribution is represented by
extensor carpi radialis brevis and supinator muscles. Before
it perforates the supinator muscle, the nerve describes a loop
around the radial neck and enters into the posterior antebra-
hial region. The iatrogenic lesion of this branch determines the
limitation of the policis extension and of the first two metacar-
pophalangeal joints.

The forth risk aria is represented by the lateral and medial
cutaneous nerves. The superficial branch of the radial nerve
and the deep branch of the radial nerve, which may affect the
mobility at the levels of the hand and carpian joins.

An important anatomical element that might complicate
the radial artery harvesting is represented by its numerous
anatomical variants, with an incidence in the literature of
about 30%.

Generally, the anatomical variants of the radial artery are
classified into three types [17, 18]:

« High origin of the radial artery 14,4% after McCormack

¢ Superficial radial artery (15%)

« Radial artery agenesis 91%).

The last two types are easy to be identified due to the pulse
absence into the radial sulcus and the coexistence of various
upper limb malformations (example, radial agenesia).

Conclusions

The arterial ducts represent the strongest and the most
voluminous musculomembranous structures that supplies the
inner organs. The arteries are defined as flexible, resistant ves-
sels significant in size, able to capture the signals determined
by a variable number of stimuli, influencing the biological sta-
tuses and parameters thus providing the specialization of vari-
ous cellular types localized into the vascular walls.

Arterial ducts are structurally distinct from the coronary
arteries, but morphologically and physiologically more similar
to coronary artery versus the venous grafts.

Compared with the IMA, the radial artery is characterized
by an increased prevalence of intimal alterations of fibrointi-
mal hyperplasia or atherosclerosis type.

The strategy of the graft procedure (graft type, method
of harvesting) depends on the clinical and paraclinical spec-
ificities of the case, on the surgeon’s choice and his surgical
expertise.
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Artera radiala se caracterizeaza printr-o prevalenta crescu-
ta a alterarilor intimale de tipul hiperplaziei fibrointimal sau
ateroscleroza comparativ cu IMA.

Strategia de grefare (tip de grefd, modalitate de recoltare)
depinde de optiunea chirurgului operator, in functie de parti-
cularitatile clinico-anamnestice ale cazului si de expertiza sa.
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Pacient, 26 ani, internat in clinica pneumologie pentru tuse
seaca persistentd, dispnee in repaos, dureri epigastrice, mele-
na (2 zile anterior internarii), scadere ponderala 10 kg/2 luni,
astenie marcatd. Afectiunea ereditara diagnosticata la varsta
de 5 ani cu ocazia interventiei chirurgicale pentru invagina-
tie intestinala. Operat repetat la varsta de 10 si 19 ani pentru
ocluzie intestinala cu polipi intestinali hamartomatosi si la 20
ani polipectomie gastrica endoscopica.

Subponderal, normotensiv, tahicardic (120/min), tahip-
neic (30/min), Sa02 88%, wheezing pe toata aria pulmonarsg,
crepitante inferior bilateral. Inghinal dreapta un ganglion lim-
fatic (diametrul 1 cm).

Fibrogastroduodenoscopic edem si hiperemie a mucoasei
esofagului, stomacului, duodenului, fira semne de eroziuni sau
hemoragii active; in treimea medie a duodenului 3 formatiuni
polipoide mici (3-5 mm), pe baza plata, cu suprafata neted3, cu-
loare roz-pal3, fard eroziuni (nu au fost bioptati) (Fig. 1, pag. 59).

Interbari
1. Considerand datele anamnestice si modificarile cutanate,

care este cel mai probabil diagnostic? (Fig. 1 [a, b] pag. 59).
2. Ceriscuri comporta aceasta maladie?

3. Ce complicatie a bolii este sugerata de examenul imagistic
toracic? (Fig. 1 [c, d, e, f] pag. 59).

4. Ce investigatie sugerati pentru confirmare?

Raspunsuri
1. Sindromul Peutz-Jeghers.

2. La pacientii tineri, obstructia intestinului subtire si invagi-
natia, datorate polipozei intestinale, sunt principalele com-
plicatii ale sindromului Peutz-Jeghers. Aproximativ 50%
dintre pacientii cu sindrom Peutz-Jeghers decedeaza prin
cancer pana la varsta de 57 de ani. Riscul cumulativ de a
dezvolta orice cancer asociat cu sindromul Peutz-Jeghers
la pacientul de 15-64 de ani este de 93%. Printre formele

Male, aged 26, admitted to the pulmonology department
for persistent dry cough, marked dyspnea, epigastric pain, me-
lena (2 days before admission), weight loss 10 kg /2 months,
asthenia. Hereditary disease diagnosed at age 5 during sur-
gery for intussusception. Repeated surgery for partanintesti-
nal obstructions and intestinal polyps (hamartomas) at age 10
and 19 and endoscopic gastric polypectomy at age 20.

On physical examination underweighted, normal blood
pressure, tachycardia (120/min), tachypnea (30/min), Sa02
88%. Diffuse wheezing, crackles at bases bilaterally. Right in-
guinal lymph node (1 cm in diameter).

On fibrogastroduodenoscopy edema and hyperemia of the
esophagial, gastric and duodenal mucosa, with no signs of ero-
sions or active bleeding; in the middle third of the duodenum
3 small (3-5 mm) sessile polyps with smooth surface, pink co-
lour, no erosion (not biopsy) (Fig. 1, pag. 59).

Questions

1. Considering history and skin lesions, which is the most
likely diagnosis? (Fig. 1 [a, b] pag. 59).

2. What risks are associated with this syndrome?

3. What complication of the disease is suggested by chest im-
aging? (Fig. 1 [c, d, e, f] pag. 59).

4. What examination would you suggest for confirmation?

Answers

1. Peutz-Jeghers syndrome.

2. In young patients intestinal obstruction and intussuscep-
tion (due to intestinal polyposis) are the main complica-
tions of Peutz-Jeghers syndrome. Approximately 50% of
patients with Peutz-Jeghers die from cancer by the age of 57
years. The cumulative risk of developing any cancer in Peu-
tz-Jeghers syndrome patients of 15-64 years of age is 93%.
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particulare cancerul de colon si cancerul de san au cea mai
mare pondere (esofag-0,5%, stomac-29%, intestin subtire-
13%, colon-39%, pancreas-36%, plaman-15%, testicule-
9%, san-54%, uter-9%, ovare-21%).

3. La radiografia cutiei toracice se evidentiaza un sindrom in-
terstitial extins, bilateral pe toata aria pulmonara, cu multi-
ple opacitati liniare, reticulare cu traiect hilifug si microno-
dulatie, semnul siluetei exprimat prin stergerea limitelor
opacitatii cordului, accentuarea scizurii interlobare orizon-
tale pe dreapta, hilurile pulmonare largite, deformate. La
HRCT pulmonara se atesta prezenta unui pattern nodular
diseminat pe toatd aria pulmonara si a unui pattern limfangi-
tic mai exprimat in lobii inferiori bilateral (opacitati reticula-
re, cu ingrosari nodulare ale septurilor interlobulare, noduli
centrolobulari, linii si poligoane septale, ingrosare ,in mar-
gele” a scizurilor interlobare) - aspect inalt sugestiv pentru
metastaze pulmonare cu limangita carcinomatoasa.

4. Biopsia ganglionului limfatic inghinal. Examenul histologic
a aratat metastaze de adenocarcinom.

Sindromul Peutz-Jeghers este o maladie ereditara autozo-
mal dominantd rara manifestata prin polipi hiperplastici (ha-
martoame) gastrointestinali In asociere cu leziuni pigmentate pe
mucoase si tegumente. in 1921 un medic olandez, Jan Peutz, a
identificat la membrii unei familii corelatia dintre polipii intesti-
nali si leziunile cutanate [1,6]. Cauza sindromului Peutz-Jeghers
in majoritatea cazurilor (66-94%) este o mutatie la nivelul genei
de supresie tumorala STK11 LKB1 (serina/treonina kinaza 11),
cu o variabilitate mare a manifestarilor fenotipice (numarul si lo-
calizarea polipilor, aspectul si distributia diferita a leziunilor cu-
tanate) si a riscului de aparitie a cancerului la acesti pacienti [4].

Leziunile cutanate se prezinta sub forma unor macule mici,
plate, de 1-5 mm, brune sau negricioase, localizate mai frec-
vent In zona peribucald, pe marginea buzei superioare, zona
perinazala, pe antebrate, palme, plante, degete si regiunea pe-
rianald. Unele leziuni se pot decolora la pubertate, persistand
doar maculele la nivelul cavitatii bucale [5].

Ca si manifestari clinice ale sindromului Peutz-]Jeghers sunt
mentionate episoade repetate de durere abdominala, hemate-
meza, melena inexplicabila la un pacient tanar, prolapsul tesu-
tului rectal, pubertate precoce, ginecomastie prin productie de
estrogeni din tumorile celulelor Sertoli testiculare, invaginatie
gastrointestinala [2]. La pacientii tineri, invaginatia si obstruc-
tia intestinului subtire, determinate de prezenta polipilor, sunt
principalele complicatii. Desi polipii gastrointestinali sunt ha-
martoame, pacientii cu sindromul Peutz-Jeghers au un risc de
15 ori mai mare de a dezvolta cancer intestinal [3], gastric sau
de colon, necesitand investigatii sistematice ale markerilor tu-
morali si examindri endoscopice.
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Among particular forms colon cancer and breast cancer
have the highest frecvency (esophagus-0.5%, stomach- 29%,
small intestine-13%, colon-39%, pancreas-36%, lung-15%,
testes-9%, breast-54%, uterus-9%, ovaries-21%).

3. The chest X-ray shows interstitial syndrome with extensive
bilateral linear and reticular opacities, small nodules, sil-
houette sign on the right heart border, prominent horizon-
tal interlobar fissure on the right, enlarged and deformed
hila. The HRCT shows diffuse nodular pattern throughout
the whole pulmonary area and a lymphangitic pattern
mainly in lower lobes (reticular opacities with nodular
thickening of interlobular septa, centrilobular nodules,
septal lines and polygons with beaded appearance) highly
suggestive for lymphangitic carcinomatosis.

4. Inguinal lymph node biopsy. Histological examination
showed adenocarcinoma metastases.

Peutz-Jeghers syndrome is a rare autosomal dominant
inherited disorder manifested by hyperplastic gastrointesti-
nal polyps (hamartomas) in association with mucosal and skin
pigmentation. In 1921 a Dutch doctor, Jan Peutz, noted a rela-
tionship between intestinal polyps in a family members [1].
The cause Peutz-Jeghers syndrome in most cases (66-94%)
is a mutation of the STK11/LKB1 (serine/threonine kinase
11) tumor suppressor gene, with a high variability of pheno-
typic manifestations (the number and location of polyps, ap-
pearance and distribution of skin lesions) and icreased risk
of cancer [4,6].

Skin lesions are small (1-5 mm) flat brown or black-
ish patches, most commonly around the moth, on the
upper lip, nostrils, on the forearms, palms, plants, fin-
gers and perianal area. Some lesions may fade af-
ter puberty but tend to persisted only in the mouth [5].
Following clinical manifestations are mentioned in the
Peutz-Jeghers syndrome: repeated episodes of abdomi-
nal pain, haematemesis, inexplicable melaena in a young
patient, rectal tissue prolapse, precocious puberty, gyne-
comastia (estrogen production in testicular Sertoli cell tu-
mors), gastrointestinal intussusception [2]. In young pa-
tients, intussusception and intestinal obstruction (caused
by the presence of polyps) are the main complications.
Although gastrointestinal polyps are hamartomas, Peu-
tz-Jeghers syndrome patients have a 15 fold increased risk of
developing intestinal and gastric cancer [3,6], requiring fol-
low-up of tumor markers and endoscopy.
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Permisiuni

In conformitate cu ghidurile Comitetului International al Editorilor Re-
vistelor Medicale (ICMJE Guidelines), in cazul cand in manuscrisul prezentat
este folosita sau reprodusa o informatie publicatd anterior, sau un material cu
drepturi de autor, este de responsabilitatea Autorului corespondent sa obtina
permisiunea in scris a detinatorului de drepturi (Copyright) si sa citeze corect
sursa originald. Cu scopul de a mentine transparenta, se recomanda ca aceasta
permisiune, sub forma de copie, sd fie depusd impreuna cu manuscrisul.

Fotografii cu Pacienti identificabili

In conformitate cu ghidurile internationale ale Comitetului de Eticd a Pu-
blicatiilor (COPE Guidelines), in cazul cdnd in imaginile prezente in manuscris
(fotografii, radiograme, rezultate de laborator, rezultatele investigatiilor para-
clinice, inregistrari video sau sonore s. a.) o persoana este identificabild fizic,
de la aceasta trebuie obtinuta o permisiune in scris de utilizare a imaginii date.
Se recomanda ca permisiunea datd sa fie depusa impreuna cu manuscrisul, iar
in manuscris sd fie stipulat in mod clar, ca aceastd permisiune a fost obtinuta.

Specificarea medicamentelor si dispozitivelor

In manuscris se vor utiliza nume generice de medicamente, urmate, daci
este cazul, de denumirea lor comerciald intre paranteze. Pentru medicamente
si dispozitive, includeti numele producatorului si localizarea acestuia (tara de
origine).

Formatul Fisierelor

Se acceptd urmadtoarele formate de text pentru manuscrisul principal: Mi-
crosoft Word (97, 2003, 2007, 2010) si formatele “rtf”, “;doc”, “docx”. Se ac-
ceptd urmatoarele formate pentru imagini: ,,.jpeg”, ,,.tiff*, ,,.eps® ,.ppt" ,,.pptx".
Este posibil ca imaginile articolului sa fie transmise in format .ppt sau .pptx (o
imagine - un slide). Calitatea imaginilor, indiferent de format, trebuie sa fie,
minim: pentru desene - 800 dpi, imagini cu detalii fine - 1000 dpi, imagini
alb-negru - de 300 ppm.

Structura manuscrisului

Publicatia Periodica Revista Moldovan Journal of Health Sciencess - Revista
de Stiinte ale Sdndtdtii din Moldova respecta recomanddrile STROBE de raporta-
re a cercetarilor observationale biomedicale. Pentru a va usura procesul de ela-
borare si structurare a manuscrisului, va recomanddam sa consultati informatia
respectivd, disponibila online, pe site-ul www.strobe-statement.org.

Volumul textului unui manuscris nu trebuie sa depaseasca 6000 de cu-
vinte. Cu toate ca numarul figurilor si Tabelulelor in manuscris raimane la dis-
cretia autorilor, se recomanda ca numarul lor sa fie limitate la 5, pentru a nu
reduce din lizibilitatea articolului pe paginile Revistei.

Structura unui articol original trebuie sa respecte urmatoarea con-
secutivitate:
= Titlul lung (formulat in conformitate cu ghidurile STROBE)
* Numele si prenumele complete ale autorului (autorilor)
=  Afilierile autorului (autorilor)
= Datele de contact ale autorului corespondent
= Titlul scurt (va fi utilizat in calitate de colontitlu pe paginile Revistei)
= Elementele scoase in evidenta din articol:
O Cenueste deocamdata cunoscut la subiectul abordat (descrise
in 1-3 fraze)
O Ipoteza de cercetare (formulata in 1-2 fraze)
O Noutatea adusad de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).
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Ethic Committee

For any experimental study conducted on humans or animals, it is nec-
essary to mention in the article the ethical evaluation of the research project
(such as date of evaluation and reference number of approval).

Permissions

In accordance with the guidelines of the International Committee of Med-
ical Journals Editors (ICMJE Guideline) if the submitted manuscript used or
reproduced information/material previously published or copyrighted is the
responsibility of the corresponding author to obtain a written permission
from the owner of the copyright and properly cite the original source. In order
to maintain transparency, it is recommended to submit the permission, as a
copy, along with the manuscript.

Pictures

In accordance with international guidelines of the Publications Committee
of Ethics (COPE Guidelines), if the manuscript contains pictures (photographs,
radiograms, laboratory results, results of laboratory investigations, videos or
sound etc.) which allows physical identification of the person, it must be ob-
tained a written permission for the use of the image data. It is recommended
to submit the permission along with the manuscript. Also in the manuscript
text should be clearly stated that permission was obtained.

Drugs and devices specifications

In manuscript generic names of drugs, followed by their trade name in
parentheses (if appropriate) should be used. For drugs and devices, manufac-
turer's name and location (country of origin) should be mentioned.

Files format

The following file formats for manuscript text are accepted: Microsoft
Word (97, 2003, 2007, 2010) "rtf", "doc", "docx". Pictures should be submit-
ted in one of the following formats: “ jpeg", ,,. tiff", , .eps ", ,, .ppt", ,, .pptx ". The
images could be transmitted also, in a format item “ppt” or “pptx” (one image
- one slide). Scanning resolution should be as follows: drawings - at least 800
dpi, fine line images - 1000 dpi and greyscale images - at least 300 dpi.

Structure of the manuscript

Moldovan Journal of Health Sciencess - follow STROBE recommendations
for reporting observational biomedical research studies. To facilitate the de-
velopment of the manuscript, please consult this information available online
at www.strobe-statement.org.

The volume of the manuscript text should not exceed 6000 words. Al-
though, the number of figures and tables in the manuscript is at the discretion
of the authors, in order to not reduce article legibility it is recommended to
limit their number to five.

Structure of original article must comply with the following sequence:

=  Full title (according to the STROBE guidelines)

= Full authors’ name

= Authors’ affiliations

= Contact details of corresponding author

=  Short title (to be used as a running head on the journal)

=  Article highlights:

O Whatis notyet known on the issue addressed in the submitted
manuscript (described in 1-3 sentences)

O The research hypothesis (described in 1-2 sentences)

O The novelty added by manuscript to the already published sci-
entific literature (limited to 1-3 sentences).

= Abstract (consisting of background, materials and methods, results

and conclusions), to not exceed 350 words.

= Keywords

=  Background

= Materials and methods

= Results

= Discussions

= Conclusions

= List of abbreviations used (if applicable)

= Declaration of conflict of interests



= Rezumatul articolului (compus din introducere, materiale si metode,
rezultate si discutii, concluzii), limitat la maximum 350 de cuvinte.

= Cuvinte cheie

= Introducere

=  Materiale si metode

= Rezultate

= Discutii

=  Concluzii

= Lista abrevierilor utilizate (daca este cazul)

= Declaratia de conflict de interese

=  Contributiile autorilor

=  Multumiri si finantare

= Referinte bibliografice

= Tabelule silegende la Tabelule (daca este cazul)

= [lustratii si figuri

= Legendele figurilor (daca este cazul)

= Descrierea datelor suplimentare, anexe (daca este cazul)

Pe pagina de titlu a manuscrisului trebuie sa fie prezente urmatoa-

rele elemente:

= Titlul manuscrisului: trebuie sa fie laconic, relevant pentru continu-
tul manuscrisului, sd reflecte tipul (design-ul) studiului si sd nu depa-
seasca 25 de cuvinte. Nu se admit prezenta abrevierilor in titlu.

= Titlul scurt (ce va fi utilizat drept colontitlu pe paginile Revistei) re-
prezinta o versiune scurta, de esentd, a titlului complet. Va fi limitat la
40 de caractere, inclusiv spatiile.

* Numele autorului (autorilor). Autori sunt numiti doar acele persoa-
ne, care au avut o contributie substantiald la lucrare. Exemple de con-
tributie esentiald la lucrare sunt: elaborarea design-ului studiului, re-
crutarea pacientilor, participarea in colectarea datelor, analiza datelor,
interpretarea rezultatelor, scrierea propriu-zisa a articolului, realiza-
rea tehnica a testelor, investigatiilor, realizarea imaginilor, formularea
concluziilor. Pot fi citati pand la 10 autori individuali. In cazul cand
grupul de lucru depaseste 10 autori individuali, vor fi citati in sectiu-
nea ,Numele si prenumele autorilor” doar primii doi, iar restul vor fi
mentionat la sfarsitul articolului, la sectiunea ,Multumiri si finantare”.

Membrii grupului de lucru, care nu indeplinesc criteriile formale de autor
enumerate, dar au avut o oarecare contributie la lucrare, pot fi menti-
onati in sectiunea ,Multumiri si finantare”.

Nota: Pentru a diferentia autorul corespondent si autorii care au contri-
buit in aceeasi masura la lucrare, folositi caractere speciale, ca expo-
nenti, la sfarsitul numelor lor:

(*) - pentru Autorul corespondent;

(1) - pentru Autorii care au contributie egala.

(De exemplu: Adrian Belii*, Adrian Beliit)

Nu se vor mentiona gradele si titlurile stiintifice si cele stiintifico-didactice.

=  Afilieri. Afilierea autorilor se va scrie dupa sectiunea ,Numele autoru-
lui (autorilor)”. In acest sens, se va mentiona numele complet al institu-
tiei de afiliere a autorului (autorilor), localitatea si tara.

Afilierea se marcheaza cu cifre arabe, in superscript (de exemplu:
Adrian Belii')
= Elementele scoase in evidenta din articol:

Ghidul autorului

= Authors’ contributions

= Acknowledgements and funding

= References

= Tables and tables’ captions (if applicable)

=  Pictures and figures

= Figures'legends (if applicable)

= Description of additional data, appendices (if applicable)

The cover page of the manuscript should include:

= Title of the manuscript: should be concise, relevant to the content of
the manuscript, and reflect the study design. The title length should
not exceed 25 words. It is not allowed the presence of abbreviations
in the title.

= Short title: (to be used as a running title) is a short version of the
essential of the full title. Short title will be limited to 40 characters,
including spaces.

= Author(s) name: Authors list must include only those persons who
had a substantial contribution to the work. Examples of essential
contribution to the work are: developing of the study design, patients
recruitment, participation in data collection, data analysis, interpre-
tation of results, writing of the manuscript, performing of the tests,
pictures taking, drawing conclusions. The authors list should not ex-
ceed 10 persons. If the research group exceed 10 individual authors,
in the "Authors name” section first two will be cited, all others should
be mentioned at the end of the article, in the "Acknowledgements and
funding" section.

Members of the research group who do not meet the formal criteria of
the authorship, but have had some contribution to the paper, may be
mentioned in the "Acknowledgements and funding” section.

Note: To differentiate the corresponding author, as well as authors who
have an equal contribution to the work, using special characters as a
superscript index at the end of their names is recommended:

(*) - Corresponding author;

(1) - Authors with equal contribution.

(e.g. Adrian Belii*, Adrian Beliit)

Affiliation: Please state the full name of institution, city and country to
which the author (s) is affiliated. Affiliation should be marked with
Arabic numerals in superscript after the author (s) name (e.g. Adrian
Belii')

Article highlights:

=  Whatis not yet known on the issue addressed in the submitted manu-
script (described in 1-3 sentences)

= The research hypothesis (described in 1-2 sentences)

= The novelty added by manuscript to the already published scientific
literature (limited to 1-3 sentences).

From new page:

Abstract
The abstract should be written using the past tense, third person. It should

O Ce nu este deocamdata cunoscut la subiectul abordat (descrise provide a concise summary of the purpose, objectives, significant results and

in 1-3 fraze) conclusions of the study. The summary text should not exceed 350 words or-
O Ipoteza de cercetare (formulata in 1-2 fraze) ganized into the following sections:
O Noutatea adusa de articol literaturii stiintifice din domeniu (limi- = Background - reflect in short the context and purpose of the study;
tatd la 1-3 fraze). = Materials and methods - describe how the study was conducted and
specify the applied statistics;
Din pagina noua: = Results - present the key results of the study;
Rezumatul = Conclusion - a brief overview of the findings, with possible implica-

tions for further studies.
Do not use abbreviations or citations in the abstract of the article.

Rezumatul trebuie sa fie scris la timpul trecut, persoana a treia. Acesta
trebuie sa ofere un sumar concis al scopului, obiectivelor, rezultatelor sem-
nificative si concluziilor studiului, in limitele la 350 de cuvinte, organizate in
urmatoarele sectiuni: Keywords

* Introducere - unde se va reflecta, pe scurt, contextul si scopul prin- List 4-10 keywords that are representative for the contents of the article.

cipal al studiului; To facilitate finding of your article by search engines of electronic databases,
= Materiale si metode - cum a fost realizat studiul si ce teste statistice use MESH keywords list (available on http://nlm.nih.gov/mesh).
au fost aplicate;



Instructions for Authors

= Rezultate - prezintd rezultatele principale ale studiului;

=  Concluzii - o scurta trecere in revista a constatarilor facute, cu posi-
bile implicari pentru studii ulterioare.

Nu utilizati abrevieri si citatii in rezumatul articolului.

Cuvintele cheie

Enumerati 4-10 cuvinte cheie, care sunt reprezentative pentru continutul
articolului. Pentru a usura gasirea articolului Dvs. de catre motoarele de cduta-
re a bazelor de date, folositi termeni recomandati din lista de titluri cu subiect

medical de pe http://nlm.nih.gov/mesh.

inregistrarea trialului clinic

in caz daci articolul Dvs. comunici rezultatele unui trial clinic, vi rugim
sa indicati Registrul trialului si numarul unic de inregistrare a trialului.

Exemplu:, Current Controlled Trials ISRCTN61362816”. Atentie! Nu trebuie
sa existe niciun spatiu intre literele si cifrele numarului unic de Inregistrare a
trialului. Pentru mai multe informatii, va rugam sa accesati http://www.isrctn.
org (International Standard Randomised Controlled Trial Number) si http://
www.icmje.org (International Committee of Medical Journal Editors).

Din pagina noua:

Introducerea

Introducerea, scrisa la timpul trecut, persoana a treia, trebuie:

= sd ofere informatii care ar permite cititorilor din afara domeniului sa
intre in contextul studiului, sa-i inteleaga semnificatia;

= sd defineasca problema abordata si sa explice de ce aceasta este im-
portantd;

=  s3iinclud3 o scurtd trecere in revisti a literaturii recente din domeniu;

= samentioneze orice controverse sau dezacorduri relevante in domeniu;

= sd formuleze ipoteza de cercetare si sa prezinte parametrul principal
si cei secundari de rezultat;

= sdconcluda cu scopul lucrarii si cu un comentariu care sd ateste daca
scopul propus a fost atins.

Materiale si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu detalii sufici-
ente procedurile efectuate. Aici se vor mentiona protocoalele detaliate privind
metodele utilizate precum si informatii justificative. Se vor include: design-ul
studiului, descrierea participantilor si materialelor implicate, descrierea clara
a tuturor interventiilor si comparatiilor efectuate, precum si testele statistice
aplicate. Se vor specifica denumirile generice de medicamente. Atunci cand in
cercetare sunt folosite branduri, se indicd In paranteze denumirea lor comer-
ciala. In cazul studiilor pe subiecti umani sau pe animale, trebuie si fie menti-
onata aprobarea etica (data si nr. procesului verbal al sedintei Comitetului de
Etica, presedintele CE si denumirea institutiei, In cadrul cdreia activeaza CE),
precum si consimtamant informat al persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele trebuie ex-
plicate (nu justificate sau comparate, in aceasta sectiune) cu constatdri funda-
mentale, evident, referitoare la ipoteza care a stat la baza studiului. Rezultatele
trebuie redate concis si logic, cu accentuarea celor noi.

Discutii

Se va descrie impactul, relevanta si semnificatia rezultatelor obtinute in
domeniul respectiv. Rezultatele obtinute se vor compara cu cele provenite din
studiile anterioare din domeniu si se vor trasa potentiale directii viitoare de
cercetare. Discutiile trebuie sa contind interpretari importante ale constata-
rilor si rezultatelor, in comparatie cu studiile anterioare. De asemenea, se vor
mentiona limitele studiului si factorii potentiali de bias.

Concluzii

Aceastd sectiune trebuie sa concluda laconic intregul studiu, si sa speci-
fice, care este plus-valoarea adusa la informatiile disponibile despre subiectul
abordat. In concluzii nu se vor oferi informatii noi si nu se vor dubla (repeta)
cele prezentate in sectiunea ,Rezultate”.
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Registered clinical trial

In case if your article reported the results of a clinical trial, please indicate
Trial Register and the unique registration number of the trial.

e.g.: "Current Controlled Trials ISRCTN61362816."

Attention! There should be no space between letters and numbers of the
unique record number of the trial. For more information, please visit http://
www.isrctn.org (International Standard Randomized Controlled Trial Number)
and http://www.icmje.org (International Committee of Medical Journal Editors).

From new page:

Background:
The Background section should be written using past tense, third person
must:

= provide information that would allow readers outside of the field to
enter the context of the study, to understand its meaning;

= define the problem addressed and explain why it is important;

= include a brief review of recent literature in the field;

= mention any controversy or disagreement existing in the field;

= formulate research hypothesis and present the main and secondary
assessed outcomes;

= to conclude with the research’ propose and a short comment whether
the purpose has been achieved.

Materials and Methods

"Materials and methods" section must present in sufficient details all car-
ried out procedures. Here should be described protocols and supporting in-
formation on the used methods. It will include study design, subjects’ recruit-
ment procedure, clear description of all interventions and comparisons and
applied statistics. In the manuscript text the generic names of drugs should be
used. When drug brands are used their trade name will be shown in parenthe-
ses. For studies on humans or animals a statement about ethical approval and
informed consent of study subjects should be include. Please specify date and
number of Ethics Committee (EC) decision, chair of the EC as well as institu-
tion within EC is organized.

Results

Results and discussion should be presented in separate sections. Authors
must present results in a clear and accurate manner. Results should be ex-
plained (not justified or compared in this section) and include fundamental
statements related to hypothesis behind the study. The results should be pre-
sented concisely and logically, emphasizing on new original data.

Discussion

Describe the impact, relevance and significance of the obtained results for
the field. The results are compared with those from previous publications and
draw potential future research directions. Discussions should include import-
ant interpretations of the findings and results compared with previous stud-
ies. Also, study limitations and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and highlight the
added-value brought on the studied issue. The conclusions should not provide
new information or double (repeat) those presented in the "Results" section.

Abbreviations

Use only standard abbreviations. Other abbreviations may be defined and
provided when are used for the first time in the manuscript. Abbreviations
in the figures and tables will be explained in legend. Abbreviations should be
used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the study be-
come public and thus their reputation may be influenced. Therefore, authors
must disclose financial and non-financial relationship with people or organiza-
tions and to declare conflicts of interest related to the data presented in the man-
uscript. In accordance with the ICMJE guidelines, authors must fulfill a statement
of conflicts of interest, which will be published at the end of the article.



Abrevieri

Folositi numai abrevieri standard. De asemenea, pot fi formulate si alte
abrevieri, cu conditia ca acestea vor fi descifrate in text atunci cand sunt uti-
lizate pentru prima datd. Abrevierile din figuri si Tabelule vor fi descifrate in
legenda. Abrevierile trebuie folosite cat mai rar posibil.

Declaratia de conflict de interese

Dupa publicare, persoanele sau organizatiile implicate in studiu vor deveni
publice si astfel poate fi influentata reputatia lor. Prin urmare, autorii trebuie
sa dezvaluie relatia financiard sau non- financiard cu persoane sau organiza-
tii si sa declare conflictele de interese pentru datele si informatiile prezentate
in manuscris. In conformitate cu ghidurile ICMJE, Autorul (autorii) trebuie si
completeze o declaratie privind Conflictele de interes, care va fi prezentatad la
sfarsitul articolului publicat.

Completand declaratia referitoare la Conflictele de interes, se vor lua in
consideratie:

Pentru Conflicte de interese financiare

= specificati daca vreo organizatie are relatie financiara cu lucrarea sti-
intifica reflectata in manuscris, inclusiv de finantare, salariu, rambur-
sari;

* mentionati, dacd articolul are un impact asupra organizatiei date, ce
ar genera pierderi sau profituri dupa publicare, in prezent sau in vi-
itor;

= autorul (autorii) trebuie sd precizeze dacd detin cote de proprieta-
te In orice organizatie care ar putea sa suporte pierderi sau sa aiba
profituri dupa publicare, in prezent sau in viitor. De asemenea, se
recomanda sa se specifice daca autorul (autorii) detin(e) sau aplica
pentru orice drepturi de proprietate (brevet) in legatura cu continutul
utilizat in manuscris;

= precizati dacd existd oricare alte conflicte de interese.

Pentru Conflicte de interese non-financiare

= Va rugdm sa specificati oricare conflicte de interese non-financiare
legate de politicd, individuale, religioase, ideologice, educationale, ra-
tionale, comerciale, etc., care au legatura cu manuscrisul.

Contributia autorilor

Aceastd sectiune a manuscrisului are rolul de a specifica contributia si gra-
dul de implicare a fiecirui autor. in acest sens, v rugim si respectati formatul
propus: ,HW a conceput studiul si a participat la design-ul studiului si a ajutat
la redactarea manuscrisului. MG a efectuat procesarea exemplarelor si a meto-
delor de culturd ale tesutului si a elaborat manuscrisul. TK a efectuat testele de
imunofluorescentd. PN a participat la colorare si analiza citometricd prin flux.
AR a participat la design-ul studiului si a efectuat analiza statisticd. Manuscrisul
final a fost citit si aprobat de cdtre toti autorii”.

Fiecare Autor trebuie sa aibd o contributie individuald in desfasurarea
cercetarii, pregatirii manuscrisului si publicarii lucrarii. Un Autor trebuie sa
contribuie semnificativ la conceptul si designul lucrdrii, la efectuarea procedu-
rilor experimentale, la colectarea datelor, la compilarea, analiza, interpretarea
si validarea rezultatelor.

Conform recomandadrilor Comitetului International al Editorilor Revistelor
Medicale, ICMJE, (www.icmje.org), drept autor poate fi considerata persoana
care se incadreaza in toate cele 4 criterii:

1. a adus o contributie individuald substantiald conceperii, elaborarii

design-ului cercetdrii, sau a colectat, analizat sau interpretat datele;

2. aelaborat manuscrisul sau l-a revazut in mod critic, aducind o contri-
butie intelectuald importants;

3. aaprobat versiunea finala a manuscrisului, gata pentru publicare;

4. este de acord sa fie responsabila pentru toate aspectele legate de cer-
cetarea efectuatd si de manuscrisul depus pentru publicare si sa dea
asigurare, ca toate intrebarile referitoare la acuratetea sau integrita-
tea lucrdrii vor investigate si rezolvate in mod corespunzator.

Nota: Persoanele, care au contribuit la realizarea lucrarii, insa nu se in-
cadreaza in toate cele 4 criterii enuntate mai sus, nu pot fi considerate autori;
contributia acestora va fi mentionata in sectiunea ,multumiri si finantare” a
manuscrisului. De asemenea, persoanele care au fost implicate doar in colec-
tarea datelor, supraveghere, asistenta tehnica si finantare, nu detin drept de

Ghidul autorului

Complementing the declaration of conflicts of interest the following will
be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship with re-
search presented in the manuscript, including funding, salary, reim-
bursements;

= mentioned, if the article has any impact on the eventually involved
organization and could generate losses or profits after publication,
now or in the future;

= authors must indicate if they have shares ownership in any organi-
zation that may incur losses or take profits after publication, now or
in the future. Also, you should specify whether the author (s) own (s)
or apply to any property rights (patent) on the content used in the
manuscript;

= indicate if there are any other conflicts of interest.

For non-financial conflicts of interest

= Please specify any non-financial conflicts of interest: political individ-
ual, religious, ideological, educational, rational, commercial, etc. relat-
ed to manuscript.

Authors’ contributions

This section of the manuscript is to specify the input and involvement of
each author. In this regard, please follow the suggested format: "HW conceived
the study and participated in study design and helped drafting the manuscript.
MG performed the processing of specimens and tissue culture methods and
drafted the manuscript. TK performed immunofluorescence tests. PN partici-
pated in staining and flow-cytometry. AR participated in the study design and
performed the statistical analysis. Final manuscript was read and approved
by all authors. "

Each author must have an individual contribution to the research, man-
uscript preparation and work publication. An author should contribute sub-
stantially to one of the following: the concept and design of the work, per-
forming of the experimental procedures, data collection, compilation, analysis,
interpretation and validation of results.

According to the International Committee of Medical Journals Editors, IC-
MJE (www.icmje.org), as author may be a person who fit all four of following
criteria:

1. has made a substantial personal contribution in designing, develop-

ing research protocol, or collected, analyzed and interpreted data;

2. developed or reviewed critically the manuscript bringing a significant
intellectual contribution;

3. approved the final version of the manuscript ready for publication;

4. agrees to be responsible for all aspects of the conducted research
and submitted manuscript and to assure that all questions relating to
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Evenimente adverse intra-anestezice si imediat post-extubare
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originald si prezentati permisiunea scrisa de la detindtorul drepturilor de au-
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Pentru figuri, sunt acceptate urmatoarele formate de fisiere:
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Tables

Content of each table should be double-spaced and placed on a separate
page after the text of the manuscript. Tables numbering will be done using
consecutive Arabic numerals in the order of their first citation in the text; it
is should be written in bold, align to left and place above the table. Each table
should have a concise title that will be written in bold (regular) under table
number. Do not use bold within the table. Please follow the example:

Table 1
Intra-anesthetic and immediately post-extubation adverse events
Experimental Control
Cohort Cohort P
(n=100) (n=100)
Dysrhythmia 6,0% 30% 0,49
Hemodynamic instability 7,0% 1,0% 0,034
Prolonged awakening* 11,0% 4,0% 0,19
PONVY post-intubation 8,0% 27,0% 0,007
Strong pain on awakening 17,0% 19,0% 1,0

Nota: * - trezire neobisnuit de lentd, dupa ce concentratia cerebrala a
reziduurilor de anestezice a trecut sub pragul de inducere a hipnozei. t -
greatd si voma postoperatorie. Analiza statistica utilizata: testul Fisher.

Note: * - Unusually slow awaking, after that cerebral concentration of the
anesthetic reach the under hypnotic level. T - postoperative nausea and vomit-
ing. used statistical analysis: Fisher's exact test.

Legends and notes will be place under the table. All non-standard abbre-
viations should be explained in footnotes, using the following symbols, in the
following order:*, 4,4, & [ |, T.*™ + +,+ £ § & | | [ . T T, etc.

Applied statistical tests and the type of presented data should be also
mentioned. Make sure that each table is cited in the text. If you use data from
another published or unpublished source, you must obtain permission and
cited the source below the table.

Figures

Figures will be included in the main manuscript, and also submitted as
separate files. The manuscript figures should be presented, each one on a sep-
arate page and should be numbered consecutively with Arabic numerals in the
order of their citation in the text. Figure numbering will be written abbreviat-
ed (Fig. 1), using bold fonts, left alignment, and placed under the figure. Each
figure should have a laconic title that will be written using regular font and
place in the right of the figure’s number.

Figures’ quality should assure the visibility of details. Pictures of persons
potentially identified must be accompanied by written permission to use it. If
afigure has been previously published, please cite the original source and sub-
mit the written permission to reproduce the figure from the copyright owner.
Permission can be taken from both the author and the publisher, except the
documents of public domain.

For figures, the following file formats are accepted:

O TIFF

O JPEG

O EPS (preferred format for diagrams)

O PowerPoint (figures should be of the size of a single slide)

The file title should include the figure number and an identifiable short title.

Figures’ legends

Figure’s legend should be written immediately after the figure’s title. Fig-
ure’s description should not repeat the description in the text of the manu-
script. When used symbols, arrows, numbers or letters to describe parts of the
figure, explain clearly each one of them in the legend. Explain the internal scale
and identify the staining method of the photomicrographs.

Please note that it is the responsibility of the author(s) to obtain permis-
sion from the copyright holder to reproduce figures or tables that have been
published previously elsewhere. Color images will be printed at the expense
of the manuscript authors.
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folosite simboluri, sdgeti, numere sau litere pentru a identifica, descrie parti
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Va rugdm sd retineti cd este de responsabilitatea autorului (autorilor) de a
obtine permisiunea de la detinatorul drepturilor de autor pentru a reproduce
figuri sau Tabelule care au fost publicate anterior in alta parte. Imaginile color
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Referintele bibliografice
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paranteze patrate [ ], in ordinea in care sunt citate in text. Citatele de referinta
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[1,5-7,28].
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folosesc sisteme automate de numerotare, numerele de referintad trebuie sa
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Lista de referinta trebuie sa contina toti autorii. Abrevierea revistelor trebuie
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sau rezumatele care au fost publicate si care sunt disponibile, accesibile prin
intermediul serverelor publice. Orice rezumate sau articole nepublicate sau
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Formatul referintelor

Autorii sunt rugati sa furnizeze cel putin un link pentru fiecare referinta
bibliografica (preferabil PubMed).

O Referintd la revistd
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intensiva si medicina de urgenta. Editori: Sdndesc D., Bedreag O., Pdpurica M. Ed.
Mirton, Timisoara, Romania, 2010.”

O Referinta la Web

Numele si initialele autorului sau al autorilor, separate prin virguld, sau de-
numirea detinatorului de drept de autor (regular). Titlul. Numele site-ului. Dispo-
nibil la adresa: [URL]. Accesat pe: data.

EX: “Agency For Healthcare Research and Quality (AHRQ). Production pre-
ssures. WebM&M. Disponibil la adresa: [http://webmm.ahrqg.gov/case.aspx?
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Adrian Belii, dr. hab. st. med., conf. univ.,
Redactor-sef

tel.: +373 79579474

e-mail: adrian.belii@usmf.md
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References

All references must be numbered consecutively, in square brackets [], in
the order they are cited in the text. Reference citations should not appear in
titles or subtitles. Each reference should have an individual number. Multiple
citations within a single set of brackets must be separated by commas. If there
is a sequence of three or more citations, they have to be given as a range (e.g.
[1,5-7,28]).

Please avoid excessive use of references. If an automatic system of citation
is used, reference numbers must be finalized and the bibliography must be
fully formatted before submission. Reference list should include all authors.
Journals’ abbreviation must be in accordance with Index Medicus/MEDLINE.
It may be cited only articles or abstracts that have been published and are
available through public servers. Any abstracts or unpublished data or per-
sonal items should not be included in the reference list, but may be included
in the text and cited accordingly, indicating the involved researchers. It is of
manuscript authors’ responsibility to obtain the permission to refer to unpub-
lished data.

References format

Authors are asked to provide at least one link for each citation (preferably
PubMed).

O Journal article reference

Surname and initials of the author(s), separated by commas (regular). Ti-
tle of article (regular). Abbreviated name of the journal (in italics), followed
by the year, volume number: pages number (regular). Articles in press should
be specified as “In press” (italic, bold), after the pages number. All the authors
should be listed.

e.g.: 1. Belli A, Cobaletchi S., Casian V, Belii N., Severin G., Chesov I,
Bubulici E. Les aspects pharmaco-economiques dans la gestion de la douleur
perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012; 31: 60-66.”
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the editor, publisher, place, year of publication.

e.g. Belii A. Risk management and patient safety version anesthesia and
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0., Papurica M. Ed . Mirton, Timisoara, Romania, 2010.
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Name and initials of the author(s), separated by commas, or Copyright
holder (regular). Title. Site Name. Available at: [URL]. Accessed: date.

e.g.: Agency for Healthcare Research and Quality (AHRQ). Production
Pressures. WebM & M. Available at: [http://webmm.ahrq.gov/case.aspx? ca-
selD = 150]. Accessed on: 18.06.2010.
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Fig. 1

Carcinom mamar invaziv de tip NOS. Tumora primard (A) si LNM (B) procesate pe aceiasi lama histologica. HE, x10

Breast carcinoma NOS type. Primary tumor (A) and its LNM (B) processed on the same slide. HE, x10



Fig. 2

Carcinom mamar invaziv de tip NOS, G2. Tumora primara (A) si LNM (B) marcate cu anticorp ER/6F11 pe aceas lama; x10 si x400 (colturi jos). Tumoarea a fost
evaluata drept ER+ in ambele localizari.

Breast carcinoma NOS type, G2. Primary tumor (A) and its LNM (B) marked with ER/6F11 antibody on the same slide; x10 and x400 (bottom corners). Tumor was
considered as ER+ at both sites.

&
-

4
b

% 15

-
o
L

-'_- i
ol g, e

ad

Fig. 3

Carcinom mamar invaziv de tip NOS, G3,
scor “+3” pentru markerul Her2 /neu, x400.

Invasive breast carcinoma, NOS type, G3,
scored as “+3” for Her2/neu marker, x400.
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Fig. 4

Metastaza limfonodald a carcinomului mamar invaziv de tip NOS, G3, colorat pentru identificarea citokeratinei bazale CK5/XM26. A, x100; B, x400. Tumora a fost
evaluatd ca “+3” pentru CK5.

Lymph node metastasis of invasive breast carcinoma NOS type, G3, stained for basal cytokeratin CK5/XM26. A, x100; B, x400. Tumor was evaluated as “+3” for CK5.

Fig.5

Metastaza limfonodala a carcinomului mamar invaziv

de tip NOS, G2 marcatd cu anticorp Ki67/K2, x100 (A) si
x400 (B). Metastaza a fost evaluatd drept una cu indice de
proliferare fnalta (Ki67=30%).

Lymph node metastasis of breast carcinoma NOS type,
G2, marked with Ki67/K2 antibody, x100 (A) and x400
(B). Metastasis was considered as a high proliferative one
(Ki67>30%).




1
3
3
2 6 777
14 >,
5 ]’ 7
16 } 6”
8
6 N / 13
4 1 17
11 10
7
18
o )

Fig. 1

Regiunea antebrahiala anterioara [8]

1. M. biceps brachialis. 2. Aponeurosis m.bicipitis brachii. 3. M. brachialis. 4.
M. brachioradialis. 5. M. extensor carpi radialis longus. 6. M. pronator teres. 6’.
M. pronator teres (caput humerale). 6”. M. pronator teres (caput ulnare). 7. M.
flexor carpi ulnaris. 7’ M. flexor carpi ulnaris (caput humerale). 7”. M. flexor
carpi ulnaris (caput ulnare). 8. M. flexor digitorum superficialis. 8’ M. flexor
digitorum superficialis (caput humero-ulnare). 9. M. pronator quadratus. 10.
M. flexor digitorum profundus. 11. M. flexor pollicis longus. 12. N. ulnaris. 13.
N. medianus. 14. N. radialis. 15. N. radialis (r. superficialis). 16. N. radialis (.
profundus). 17. A. ulnaris 18. A. radialis.

Ventral antebrachial region [8]

1. M. biceps brachialis. 2. Aponeurosis m.bicipitis brachii . 3. M. brachialis. 4. M.
brachioradialis. 5. M. extensor carpi radialis longus. 6. M. pronator teres. 6. M.
pronator teres (caput humerale). 6", M. pronator teres (caput ulnare). 7. M.
flexor carpi ulnaris. 7. M. flexor carpi ulnaris (caput humerale). 7°. M. flexor carpi
ulnaris (caput ulnare). 8. M. flexor digitorum superficialis. 8. M. flexor digitorum
superficialis (caput humero-ulnare). 9. M. pronator quadratus. 10. M. flexor
digitorum profundus. 11. M. flexor pollicis longus. 12. N. ulnaris. 13. N. medianus.
14. N. radialis. 15. N. radialis (r. superficialis). 16. N. radialis (r. profundus). 17. A.
ulnaris 18. A. radialis.

Fig.3

Abordul chirurgical al regiunii antebrahiale anterioare (Colectia IBCV lasi)

Surgical approach to the ventral antebrachial region (IBCV lasi collection)

Fig. 2
Incizia antebrahiald anterioard (Colectia IBCV Iasi)

Surgical incision (IBCV lasi collection)

Fig. 4

Evidentierea fasciei antebrahiale anterioare (Colectia IBCV lasi)

Superficial dissection of the ventral antebrahial region (IBCV lasi collection)
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Arters

Procesul radiala i
stiloid g A{nnwmu
radial g icipitala.

Artera
ulnara

Piziform b

Fig. 5
Disectia pachetului vasculo-nervos radial: a) evidentierea intraoperatorie a pachetului vasculonervos radial (colectia IBCV lasi); b) schitd anatomica [19]

Dissection of the radial neurovascular bundle (anterior view): a) surgical aspect (IBCV lasi collection); b) anatomical drawing [19]
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Fig. 6

Traiectul arterei radiale cu raporturile anatomice adiacente a) etalarea intraoperatorie a arterei radiale (colectia IBCV lasi); b) schitd anatomica [19]

Exhibition of the course of the radial artery a) surgical aspect (IBCV lasi collection); b) anatomical drawing [19]



Fig. 7
Scheletizarea arterei radiale (colectia IBCV Iasi)

Skeletonized radial artery (IBCV lasi collection)

Fig. 8
Situsul operator dupa recoltarea arterei radiale (colectia IBCV lasi)

Surgical site after harvesting (IBCV lasi collection)

Fig. 9

inchiderea pligii operatorii (colectia IBCV Iasi)

Closure of the harvesting site (IBCV lasi collection)

Mucleated Antigen Presenting
Cells Complex (APC)
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Fig. 2

Activarea celulelor T efectoare MHC-1 & II.

in celulele nucleate, trimerul de lant a. al MHC-I leagi peptidele striine in
reticolul endoplasmatic (ER) si este secretat In citosol unde lantul B2M se
ataseaza de lantul o. Complexul HLA incarcat de clasa I este recunoscut de
celulele T CD8+ si activeaza raspunsul celulelor T citotoxice (Tc). in APC
(macrofage), peptidele se unesc de peptidele lezate si sunt exportate in
citosol, unde HLA de clasa Il este recunoscutd de celulele T CD4+ T si initiaza
activarea celulelor T ajutdtoare (Th).

Activation of MHC I & II effector T-cells.

In nucleated cells, the a-chain trimer of MHC-I binds the foreign peptide

in endoplasmic reticulum (ER) and is secreted into cytosol where the 3 2M
chain attaches to the o-chain. The loaded HLA class I complex is recognized
by CD8+ T-cells and activates the cytotoxic T-cell (Tc) response. In APC (i.e.
macrophages), the peptide binds to the lysed peptide and is exported into the
cytosol where the HLA class Il is recognized by CD4+ T cells and initiates the
helper T-cell (Th) activation.
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MHC | Chromosome 6 MHC lI
HLA-A HLA-C HLA-B HLA-DR HLA-DQ HLA-DP
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Localizare genomica, diversitatea si structura MHC.

Genele MHC de clasa I si clasa Il sunt localizate pe bratul scurt al cromosomului 6 (6p21.3) la oameni si declanseaza cresterea tuturor proteinelor HLA de baza.
MHC-I consta dintr-un trimer transmembranar de lanturi grele o si un lant usor non-transmembranar $2-microglobulin (32M)

Antigens

Fig. 1

Genomic location, diversity, and structure of MHC

MHC class I and class Il genes are locate on the short arm of chromosome 6 (6p21.3) in humans and give rise to all core HLA proteins.

MHC-I consists of a transmembrane a-chain trimer and a non-transmembrane B2M light chain, while MHC-I1 is a dimer of class Il o. & B chains, both transmembrane
proteins.



Fig. 1

Imagine intraoperatorie: mucocel apendicular simplu

Intraoperative view: simple appendiceal mucocele

Pseudomyxoma peritonel development
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Fig. 3

Prognozarea dezvoltarii pseudomixomului peritoneal in functie de tipul
histologic al neoplasmului apendicular

Prognosis of PMP development depending on the histological type of the
appendiceal neoplasm

Fig. 2

Imagine intraoperatorie: pseudomixom peritoneal cu component mucinos si
implante solide pe oment

Intraoperative view: pseudomyxoma peritonei with mucinous component and
solid implants on the greater omentum
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Fig. 4

Prognozarea supravietuirii in functie de tipul histologic al neoplasmului
apendicular

Survival prognosis depending on the histological type of the appendiceal
neoplasm
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Fig. 1

Leziuni pulmonare 1n asociere cu macule melanocitice cutanate (a, b - modificari cutanate; c, d, e, f - tabloul imagistic)

Pulmonary changes associated with cutaneous melanin pigmentation (a, b - cutaneous modifications; c, d, e, f - imagistic presentation)



IN MEMORIAM

75 de ani

LEONID COBALEANSCHI -
UN MODEL DE MODESTIE EXEMPLARA
SI BOGATIE SUFLETEASCA

In luna octombrie 2014, profesorul universitar Leonid Cobalean-
schi - eminent pedagog, Om de stiinta, organizator iscusit si patriot -
ar fi sarbdtorit aniversarea de 75 de ani de la nastere. Nascut in satul
Baraboi, a fost lipsit de tata din copilarie, dar iubit si crescut de mama,
care l-a educat sa fie harnic, decis si plin de o aleasa Omenie.

L-am cunoscut pe profesorul Leonid Cobaleanschi in anul 1963,
pe vremea cand acesta, fiind un student sarguincios si capabil, se stra-
duia sd patrunda enigmele medicinii, participand activ atat in viata
obsteasca, cat si In cercul stiintific studentesc al Catedrei de fiziopa-
tologie.

Dispunand de calitati de analiza si sintezd, dublate de o rara vo-
intd de cercetare, a desfasurat o activitate stiintifica prodigioasa in
problema socului traumatic.

Rezultatele stiintifice obtinute de catre profesorul universitar
Leonid Cobaleanschi si colaboratorii lui au elucidat aspecte patoge-
netice, anterior necunoscute, ale bolii traumatice. Studierea rolului
peroxidadrii lipidelor si enzimelor lizosomale in cadrul reactiei de
stres, induse de trauma mecanica grava au largit semnificativ ori-
zontul cunostintelor teoretice din domeniu. Cercetdrile din domeniul
mentionat le-au continuat cu succes elevii profesorului Cobaleanschi
- L. Cavdari, V. Gafencu, E. Bors, A. Derbentev, S. Todiras, A. Visnevschi
si C. Hangan.

Leonid Cobaleanschi a urcat cu demnitate toate treptele ierarhiei
pedagogice: asistent, lector superior, conferentiar, doctor habilitat in
stiinte medicale, profesor universitar, sef de Catedra de fiziopatologie.
Om emerit in stiinta, distins cu Premiul de Stat in domeniul stiintei
si tehnicii al Republicii Moldova, Membru de onoare al Academiei de
Stiinte din Romania. In perioada anilor 1986-1994, dl Cobaleanschi a
fost Rector al Universitdtii de Stat de Medicind si Farmacie "Nicolae
Testemitanu".

Pentru multi dintre noi Leonid Cobaleanschi a fost si va ramane
in memoria noastra ca un model de conduitd, un Om de o modestie
exemplarad si de o bogdtie sufleteascd remarcabila.

El a stiut sa ofere totul, farad sa astepte nimic in schimb.

Porfirie Cazacu,
dr. st. med., profesor universitar

The 75th anniversary

LEONID COBALEANSCHI -
A MODEL OF EXEMPLARY MODESTY
AND SPIRITUAL WEALTH

In October 2014 Professor Leonid Cobaleanschi - eminent teacher,
scientist, patriot and skilled manager - would be celebrated the 75th
anniversary. He was born in Baraboi village. During the childhood he
lost his father, being grown up by his mother who loved him so much,
and educated him to be diligent, strong-minded and full of exquisite
humanity.

I met Professor Leonid Cobéleanschi in 1963, in that time he was
a painstaking and promising student, struggling to discover medical
enigmas, actively participating both in social life and in student’s sci-
entific club at the Department of pathophysiology.

Endorsed with analyze and synthesis qualities and enforced by a
rare research wish he conducted prodigious scientific activity in trau-
matic shock field.

Scientific results obtained by Professor Leonid Cobaleanschi and
his collaborators elucidated pathogenic aspects of trauma injuries
unknown before. Study of the role of lipid and liposomal enzymes
peroxidation in the stress response induced by severe mechanical
trauma significantly broadened the horizon of theoretical knowledge
in this field. His disciples - I. Cavdari, V. Gafencu, E. Bors, A. Derbentev,
S. Todiras, A. Visnevschi and C. Hangan - successfully continued re-
searches of professor Cobaleanschi.

Leonid Cobaleanschi rose with dignity all educational hierarchy
steps: assistant, superior lecturer, associate professor, philosophy
doctor, professor, head of Chair of pathophysiology. He was Emeritus
Man in Science, awarded the State Prize in science and technology
of the Republic of Moldova, also - Honorary Member of the Academy
of Sciences of Romania. During 1986-1994, Mr. Cobaleanschi was
Rector of the State University of Medicine and Pharmacy “Nicolae
Testemitanu”.

For many of us, Leonid Cobaleanschi was and will remain in our
memory as model of conduct, a man of exemplary modesty and re-
markable spiritual rich.

He knew how to give all, without expecting anything in return.

Porfirie Cazacu,
PhD, university professor





