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EDITORIAL

Combaterea durerii la copii - o
misiune pentru cei temerari, dar
si precauti

In arealul nostru, durerea postoperatorie este perceputs,
inca, drept un simptom inevitabil, un ,,rau necesar”, care trebu-
ie sd acompanieze pacientul care a fost operat. Fie el si copil.
Cum sa nu-1 doara? Doar a fost operat! Solicitd analgezice? Pdi,
e barbat, nu-i este rusine sa se planga? Si-apoi, opioizii 1l pot
face dependent de ele. Dar dac3, fiind analgizat, vom estompa
simptomele unei complicatii? Nu se poate, doar in cateva zile
durerea va trece...

Acestea sunt cateva exemple de mituri si prejudecati,
transmise din generatie In generatie de pacienti si... de medici,
care acompaniaza domeniul evaluarii si tratamentului durerii.

in ultimii 20 de ani, cercetarea durerii a ficut progrese
uriase datorita neuroimagisticii functionale, biologiei celula-
re, psihologiei, biotehnologiei, farmacologiei. Implementarea
practica a acestor descoperiri a fost posibila datorita coope-
rarii dintre diverse specialitati medico-chirurgicale cu mana-
gementul spitalicesc, iar presiunea sociala, pusa pe sistemele
medicale, a impus ca evaluarea si tratamentul calitativ al du-
rerii s devind o problema de politici de sanatate si de Drept
Fundamental al Omului [1, 2].

Tot ce este mai bun - copiilor! Asa o fi, dar, cercetarea bio-
medicala, in special, in pediatrie, si, mai cu seama - in dome-
niul durerii, solicitd, din partea investigatorilor anumit curaj
si o precautie deosebitd. Un exemplu demn de urmat, in acest
sens, este articolul dlui Dr. Dmytro Dmytriiev, profesor la De-
partamentul de anestezie si terapie intensiva, Universitatea
Nationalda de Medicina din Vinnita, Ucraina, publicat pe pagi-
nile numarului curent al MJHS [3].

Prin ce este demn de o atentie deosebita articolul dlui Dr.
Dmytriiev?

In primul rand, ci a abordat o problemi actuald in dome-
niul cercetarii clinice a durerii perioperatorii - profilaxia an-
tihiperalgezica in cadrul unui program de tratament multimo-
dal de analgezie. in al doilea rand, nivelul inalt de probitate
al lucrarii - este un studiu prospectiv, randomizat dublu-orb,
placebo-controlat, efectuat conform unei metodologii riguroa-
se, descrise detaliat si bine argumentata. O plusvaloare a stu-
diului este si contingentul studiat - cel pediatric.

Ce releveaza studiul efectuat de Dr. Dmytriiev? Voi eviden-
tia aspectele, care imi par deosebit de importante pentru re-
giunea noastra, care are, in domeniul evaludrii si tratamentu-
lui durerii, multe In comun, in sens de mentalitate, probleme,
dotari si posibilitati. Asadar, am constatat ca pacientii, fie ei si
copii, sunt informati preoperatoriu, cum sa utilizeze un scor

MJHS 6(4)/2015

EDITORIAL

Pain management in children - a
mission for the brave, but precau-
tious

In our region, postoperative pain is still considered an
inevitable symptom, a necessary “bad” thing, which must go
along with a patient that has been operated. Even if it is a child.
What do you mean he is in pain? Of course he is, he has been
operated! He needs pain-Killers? Isn’t he a man, isn’t he asha-
med to cry? Besides, opioids can cause dependence. Moreover,
by administering pain-killers we will hide symptoms of com-
plications. It is not possible, pain will go away in a couple of
days...

These are a couple of legends and prejudices, passed from
generation to generation by patients...and by doctors, that go
along accompany evaluation and treatment of pain.

In the past 20 years, research about pain has made huge
progress thanks to functional neuro-imagistics, cellular bio-
logy, biotechnology, pharmacology. Practical implementation
of these findings was possible thanks to cooperation between
several medical and surgical fields together with the hospital
management. Social pressure put on health systems, required
qualitative evaluation and treatment of pain that became a
real political problem for health systems and a Fundamental
Human Right [1, 2].

The best for our children! This is absolutely true, but bio-
medical research, especially regarding pediatrics, and especi-
ally the pain fields, required from the scientists courage and
a lot of precaution. An example worth following is the article
of Dr. Dmytro Dmytriiev, professor at the Department of an-
esthesiology and intensive care, Vinnitsa National Medical
University, Ukraine, published on the pages of this very issue
of MJHS [3].

Why is Dr. Dmytriiev’s article worth paying attention?

First of all, because he addressed a very current problem in
the field of clinical perioperative pain research - prophylaxis
of hyperalgesia, included in a multimodal program of analge-
sia. Secondly, the research has a high level of probity - it is
a prospective, randomized, double-blind, placebo-controlled
study, made according a rigorous methodology, described in
details and solid arguments. Another feature of the study is
the studied class of patients - pediatric.

What does Dr. Dmytriiev’s study reveal? I will underline
the aspects that seem to be of great importance for our regi-
on, with many common things of evaluation and treatment of
pain regarding mentality, problems, equipment and possibi-
lities. Thus, we noticed that patients, even if they were chil-
dren, were instructed on how to use an auto-evaluation sco-
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de autoevaluare a durerii. Tot aici, ei sunt instruiti cum, cand
si de ce sa utilizeze un dispozitiv de autoanalgezie. Descope-
rim, apoi, existenta unui proces anestezico-chirurgical, bazat
pe anestezie balansata, care utilizeaza anestezice si miorela-
xante moderne, administrate in perfuzare continud, proces in
care, apoi, durerea este tratata in mod standardizat, printr-o
abordare multimodala (adica, se combina medicamente si
tehnici cu un mecanism divers de actiune, care, interactionand
sinergic, asigura o calitate buna a analgeziei). Ulterior, paci-
entul este transferat in sala de trezire - o structura absolut
indispensabild pentru siguranta pacientului operat (care, din
pacate, deocamdata lipseste in spitalele secolului XXI ale Re-
publicii Moldova).

Un principiu important este evaluarea durerii in mod activ,
la intervale anumite de timp si documentarea intensitatii ei in
fisa de observatie a pacientului de catre asistentele medicale.
Doar asa se poate gestiona tratamentul si asigura o buna an-
algezie!

E laudabil faptul, ca pacientul este mobilizat rapid posto-
peratoriu, iar procedurile dureroase, cum ar fi pansamentul,
palparea, terapia fizica sunt analgizate suplimentar. Adic3, in
acest spital, durerea indusa este luata in consideratie, anticipa-
ta si tratata! Pare simplu, de la sine inteles, ca asa ar trebui sa
fie, insa, evidentele spun ca tocmai 2 /3 dintre pacientii adulti si
pana la 90% dintre copii nu beneficiaza de calmarea durerii in
timpul efectuarii procedurilor dureroase [4].

Este binecunoscut si faptul, ca un tratament eficient al du-
rerii este determinat, mai curand, de modul de organizare al
proceselor, decat de medicamentele utilizate. in acest sens, ad-
ministrarea dozelor mici de ketamina - un medicament foarte
accesibil, binecunoscut si absolut necostisitor - produce nu-
meroase efecte benefice: creste calitatea si durata analgeziei,
scade necesarul de opioizi si reduce probabilitatea de cronici-
zare a durerii. Pur si simplu, acesta trebuie administrat.

In concluzie, felicit autorul cu o lucrare stiintificd de buni
calitate si recomand cititorilor revistei sa-i acorde atentia cu-
venita.

Fiind in pragul Sarbatorilor de larng, felicit, de asemenea,
toti autorii, cititorii si membrii Colectivului de redactie al MJHS
cu ocazia Craciunului si Anului Nou. Sper ca bunastarea, sana-
tatea, optimismul si progresul sa ia locul legendarelor noastre
»principii si valori”.

La Multi Ani!

Adrian Belii, dr. hab. st. med., prof. univ.
Redactor-sef
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re of pain. Children are taught and trained on how to use a
patient-controlled analgesia device as well. Besides, we also
see an anesthesiological-surgical process, based on a balanced
anesthesia, that uses modern anesthetics and relaxants, admi-
nistered in continuous perfusion, process that is followed by a
standardized and multimodal treatment of pain (meaning that
techniques and medication used have different mechanisms of
action that are synergic and therefore, offer a qualitative anal-
gesia). Afterwards, the patient is transferred to a recovering
unit - an indispensable for the safety of the operated patient
(structures that, unfortunately, still lack in Republic of Moldo-
va in the XXI century). An important principle is evaluation
of pain in an active mode, at certain periods of time and do-
cumentation of it in the medical chart of the patient. This is
the only way treatment can be managed and a good analgesia
ensured!

It is worth to be praised that patients are mobilized rapi-
dly after the surgery, and painful procedures, such as bandage
changing, palpation, physical therapy are supplementary anal-
gized. This means, that in this hospital, induced (procedural)
pain is being taken into consideration, anticipated and trea-
ted! Seems to be so simple, and it is obvious that this is how
things should be. However, evidence says that 2/3 of adult pa-
tients and about 90% of children do not benefit of analgesia
during painful procedures [4].

It is well known that an efficient treatment of pain is deter-
mined more by the way the process is organized and less by
medication used. This is why, administration of low doses of
ketamine, a very accessible, well-known and cheap drug, pro-
duces many benefic effects: increases quality and duration of
analgesia, lowers the need of opioids and reduces the probabi-
lity of pain chronicization. Just do it!

In conclusion, I would like to congratulate the author for
his wonderful scientific work and I recommend all readers of
our journal to pay proper attention to it.

As winter holidays are getting closer, [ would like to con-
gratulate all authors, readers and all editorial staff and wish
them Merry Christmas and a Happy New Year. | hope that wel-
fare, health, optimism and progress substitutes our legendary
“principles and values”.

Adrian Belii, MD, PhD, university professor,
Editor-in-chief

3. Dmytriiev D. Prolonged postoperative analgesic effect and reduced
postoperative hyperalgesia, when low dose of ketamine is used intra-
operatively in children after thoracic surgery. MJHS, 2015; 6(4): 17-28.

4. Belii A. Durerea indusi in unitatea de terapie intensivi. In: Actualitati
in Anestezie si Terapie Intensiva. Sub redactia: Dorel Sandesc et al.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Adenoamele hipofizare au o mare variabilitate imunoge-
neticd, care nu este, deocamdatd, complet caracterizata. Sunt
controversate descrierile clinice, imunohistochimice, gene-
tice si epidemiologico-geografice. De asemenea, nu exista o
clasificare standardizata a pattern-ului de crestere a adenoa-
melor hipofizare.

Ipoteza de cercetare

in populatia din Republica Moldova, caracteristicile tinc-
toriale si pattern-urile de crestere ale adenoamelor hipofiza-
re ar putea avea caracteristici geografice specifice.

Noutatea adusa literaturii stiintifice din domeniu

Au fost caracterizate adenoamele hipofizare la populatia
Republicii Moldova 1n baza tiparelor de crestere si caracteris-
ticilor lor tinctoriale, cu precizarea aspectelor epidemiologico-
geografice.

Rezumat

Introducere. Heterogenitatea celulara a hipofizei norma-
le face dificila stabilirea unui diagnostic complet doar in baza
coloratiilor histologice uzuale, insa ramane obligatorie si ori-
enteaza spre selectarea cazurilor pentru realizarea profilului
hormonal. Variabilitatea morfologicd a adenoamelor hipofi-
zare depinde si de zona geografica, fapt raportat de literatura
contemporana. Scopul studiului a fost evaluarea morfologica a
adenoamelor hipofizare din Republica Moldova cu identifica-
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What is not known yet, about the topic

Pituitary adenomas have a great immunogenetic variabi-
lity that hasn’t been fully characterized yet. Clinical, immu-
nohistochemical, genetic and epidemiological geographical
descriptions are controversial. Also, there is no standardized
classification of pituitary adenomas growth pattern.

Research hypothesis

The tinctorial characteristics and growth patterns of pi-
tuitary adenomas may have specific geographical features in
Moldovan population.

Article’s added novelty on this scientific topic

Pituitary adenomas have been characterized in the Mol-
dovan population on the basis of the growth patterns and
tinctorial characteristics, specifying epidemiological and ge-
ographical aspects.

Abstract

Introduction. Heterogeneity of the normal pituitary gland
makes it difficult to establish a complete hormonal cellular di-
agnosis only on the basis of common histological colouring.
However routine evaluation remains mandatory for the selec-
tion of hormonal profiling cases. In order to accurately predict
the type of hormone secretion it became necessary to evalu-
ate the routine conventional methods and the highly specific
immunohistochemical ones. The morphological variability of



rea particularitatilor in functie de tipul histopatologic si pat-
tern-ul de crestere predominante in aceasta zona.

Material si metode. in studiu au fost incluse 96 de cazuri,
care au fost evaluate microscopic pe specimene colorate cu he-
matoxilind si eozina de catre trei patologi cu experientd, con-
form recomandarilor OMS 1n vigoare. Dintre acestea, 10 cazuri
au fost reprezentate de tesut hipofizar normal pentru a putea
compara morfologia hipofizei normale cu aspectul microsco-
pic al diferitelor tipuri de adenoame hipofizare.

Rezultate. Din totalul de cazuri evaluate, 43% au fost de
tip acidofil, 17% - de tip bazofil, 18% - de tip cromofob si
22% - de tip mixt. Din numarul total de cazuri cu pattern de
crestere solid, 27% au fost acidofile, 3% - bazofile, 17% - cro-
mofobe si 23% - mixte. Din totalul cazurilor mixte, cu pattern
solid, 67% au prezentat o componenta celulara constituita din
celule acidofile si cromofobe (AC), 22% au fost de tip bazofil-
cromofob (BC), si doar 11% - de tip acidofil-bazofil (AB). in
ceea ce priveste pattern-ul papilar, 32% dintre cazuri au fost
adenoame hipofizare de tip acidofil, 37% - de tip bazofil, 11%
- de tip cromofob si 16% - de tip mixt. Pattern-ul trabecular
s-a Intalnit in 8% dintre cazuri. Dintre acestea, 60% au fost de
tip acidofil, 20% - de tip bazofil si 20% - de tip cromofob. Nu
s-a observat prezenta pattern-ului trabecular in cazul adenoa-
melor hipofizare mixte.

Concluzii. Profilul morfologic al adenoamelor hipofizare
din Republica Moldova corespunde cu cel din Romania, fiind
dominat de combinatiile de pattern-uri solid, acidofil si papilar
bazofil. Pattern-ul cromofob a fost mai des Intalnit la cazurile
din Republica Moldova fata de cele din Europa si SUA.

Cuvinte cheie: adenom hipofizar, acidofil, bazofil, cromo-
fob, profil morfologic.

Introducere

Adenoamele hipofizare reprezintd o patologie distincta in
cadrul tumorilor cutiei craniene. Heterogenitatea celulara a hi-
pofizei normale face dificila stabilirea unui diagnostic complet
doar in baza coloratiilor histologice uzuale; cu toate acestea,
metoda ramane a fi obligatorie si orienteaza spre selectarea
cazurilor pentru realizarea profilului hormonal. Tinctorialita-
tea celulara si pattern-ul de crestere sunt principalele criterii
de evaluare histopatologica conventionald a adenoamelor hi-
pofizare. Recent, a fost demonstrat ca variabilitatea morfologi-
ca a adenoamelor hipofizare depinde si de zona geografica [1].

Luand 1n consideratie cele trei criterii importante pentru
caracterizarea mai exacta a adenoamelor hipofizare (tincto-
rialitatea, pattern-ul de crestere si zona geografica), scopul
studiului actual a fost de a evalua morfologic adenoamele
hipofizare, cu identificarea particularitatilor legate de tipul
histopatologic si pattern-ul de crestere, predominante in Re-
publica Moldova.

Material si metode

Studiul a fost efectuat la Catedra de morfopatologie a USMF
,Nicolae Testemitanu” in perioada 2012-2015. Protocolul de
cercetare a trecut aprobarea Comitetului de Etica a Cercetarii

(proces-verbal nr. 52 din 08.06.15).

Aspecte histopatologice ale adenoamelor hipofizare

pituitary adenomas also depends on the geographical area, a
fact that has actually been reported by contemporary litera-
ture. The aim of the study was the morphological evaluation of
pituitary adenomas in the Republic of Moldova accompanied
by the identification of peculiarities related to the histopatho-
logic type and the growth pattern predominant in this zone.

Material and methods. The 96 cases included in our study
have been microscopically investigated on specimen coloured
with eosin haematoxylin by three experienced pathologists
according to WHO recommendations. Out of these, ten cases
were represented by normal pituitary tissue to make it pos-
sible to compare the typical pituitary morphology with the mi-
croscopic appearance of various types of pituitary adenomas.

Results. Out of the total number of cases, 43% were of the
acidophilic type, 17% - of the basophile type, 18% - of the
chromophobic type and 22% - of the mixed type. Out of the
total number of cases with solid growth pattern, 27% were
of the acidophilic type, 3% - of the basophile type, 17% - of
the chromophobic type and 23% - of the mixed type. Out of
the total number of cases with solid pattern, 67% presented
a cellular consistence formed from Acidophilic and Chromo-
phobe cells (AC), 22% were of Basophile-Chromophobe type
(BC) and only 11% were of Acidophilic-Basophile (AB) type.
Regarding the papillary pattern, 32% of cases were pituitary
adenomas of the acidophilic type, 37% - of the basophile type,
11% - of the chromophobe type, and 16% - of the mixed type.
The trabecular pattern was found in 8% of all the cases. Out
of these, 60% were of the acidophilic type, 20% - of the baso-
phile type and 20% - of the chromophobe type. The presence
of the trabecular pattern in mixed pituitary adenomas has not
been noticed.

Conclusions. The morphological profile of pituitary ad-
enomas in the Republic of Moldova is dominated by combina-
tions of acidophilic solid and papillary basophile patterns and
corresponds to the one in Romania. The chromophobe pattern
has a higher frequency in the Republic of Moldova than in Eu-
rope and the USA.

Key words: pituitary adenoma, acidophilic, basophilic,
chromophobe, morphological profile.

Introduction

The pituitary adenomas represent a distinct pathology
of skull tumors. Heterogeneity of the normal pituitary gland
makes it difficult to establish a complete hormonal cellular di-
agnosis only on the basis of common histological colouring. In
order to accurately predict the type of hormone secretion it
became necessary to evaluate the routine conventional meth-
ods and the highly specific immunohistochemical ones. Cells
tinctoriality and growth pattern are the main criteria of con-
ventional histopathological evaluation of pituitary adenomas.
The morphological variability of pituitary adenomas also de-
pends on the geographical area, a fact that has actually been
reported by contemporary literature [1].

The aim of the present study was the morphological evalu-
ation of pituitary adenomas in the Republic of Moldova ac-
companied by the identification of peculiarities related to the



Histopathological aspects of pituitary adenomas

In studiu au fost incluse 96 de probe, provenite de la 96
de pacienti, care au fost evaluate microscopic pe specimene
colorate cu hematoxilina si eozinad. Specimenele au fost carac-
terizate de catre trei patologi experimentati, in mod autonom,
conform recomandarilor OMS. Din cele 96 de probe, 10 au
provenit din tesut hipofizar normal, procedeu necesar pentru
a compara aspectul microscopic al hipofizei normale cu cel al
adenoamelor hipofizare.

Esantioanele studiate au provenit din piesele operatorii
(adenoame hipofizare inlaturate chirurgical), care au fost fixate
in sol. formalind 4%, tamponata la un pH 7,2 timp de 48-72 de
ore si incluzionate in parafina prin tehnica histologica uzuala,
folosind sistemul standardizat si automatizat Thermo Shandon
(Thermo Fisher Scientific Inc., Waltham, MA, SUA). Microsco-
pia s-a efectuat cu ajutorul microscopului optic Nikon Eclipse
E600 (Nikon Corporation, Tokyo, Japonia), imaginile fiind pre-
luate cu ajutorul camerei digitale Coolpix 950 in format jpeg.

Datele sunt prezentate drept valori absolute si relative (%).

Rezultate

Tesutul de hipofiza normala a derivat, In majoritatea ca-
zurilor, de la nivelul adenohipofizei; doar doua specimene au
prezentat tesut de neurohipofiza. Celulele adenohipofizei au
fost aranjate in cuiburi, fiind demarcate de o retea omogena
de tesut conjunctiv si o retea foarte bine dezvoltata de capi-
lare sanguine (Fig. 1a). Structura normala a adenohipofizei a
respectat heterogenitatea celulara obisnuit3, fiind formata din
celule acidofile, bazofile si cromofobe, dispuse in grupuri (Fig.
1b). Reteaua vasculara a fost alcatuita din capilare cu lumen
larg, delimitata de celule endoteliale, densitatea vasculara fi-
ind semnificativ ridicata (Fig. 1c).

Adenoamele hipofizare au fost caracterizate prin dezorga-
nizare arhitecturald si prin predominanta sau absenta unuia
sau mai multor tipuri celulare specifice unei hipofize norma-
le. Din aceste motive, evaluarea histopatologicd a avut drept
criteriu de Incadrare pattern-ul morfologic tumoral (difuz sau
compact, papilar, trabecular, fusiform si alveolar) si tinctoria-
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histopathologic type and the growth pattern predominant in
this zone. For more accurate characterization we took into ac-
count the three important criteria: tinctoriality, growth pat-
tern and geographical zone.

Material and methods

The research was carried out at the Chair of morphopa-
thology, Nicolae Testemitanu State University of Medicine and
Pharmacy during the 2012-2015 periods. The research proto-
col has got the Research Ethics Committee approval (minutes
no. 52 0of 08.06.2015).

The 96 cases included in our study have been microscopi-
cally investigated on specimen coloured with eosin haema-
toxylin by three experienced pathologists according to WHO
recommendations. Out of these ten cases were represented by
normal pituitary tissue to make it possible to compare the typ-
ical pituitary morphology with the microscopic appearance of
various types of pituitary adenomas.

The studied samples were taken from the postoperative
pieces (surgically removed pituitary adenomas), which were
set in a 4% formalin solution buffered at pH 7.2 for 48-72
hours and included into paraffin using the common histologi-
cal technique Thermo Shandon standardized and automated
system (Thermo Fisher Scientific Inc., Waltham, MA, USA). The
microscopy was performed using Nikon Eclipse E600 micro-
scope (Nikon Corporation, Tokyo, Japan), the images being
taken with Coolpix 950 digital camera in JPEG format. The data
are presented as absolute and relative values (%).

Results

The normal pituitary tissue originates, mostly, from the
adenohypophysis, and only two specimens enclosed neu-
rohypophysis tissue. Adenohypophysis cells were arranged
in nests being demarcated by a homogeneous network of
connective tissue and a well-developed capillaries network
(Fig. 1a). The adenohypophysis normal structure respected
the customary cellular heterogeneity, consisting of acido-
philic, basophilic and chromophobe cells, arranged in groups

Fig. 1 Aspecte histologice ale hipofizei umane normale raportate la morfologia cuiburilor de celule endocrine (a),
tinctorialitatea celulara (b) si reteaua vasculara (c).

Fig. 1 The normal histological aspects of human pituitary gland related to the morphology of endocrine cells nests (a),
cell tinctorialitaty (b) and vasculature (c).



Aspecte histopatologice ale adenoamelor hipofizare
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solid (a), papilar (b), trabecular (c
alveolar (e) si mixt - AB (f), AC (g) si BC (h).

Fig. 2 Pituitary adenomas growth patterns: solid (a), papillar (b), trabecular (c), fusiform (d), alveolar (e),
mixed - AB (f), AC (g) and BC (h).



Histopathological aspects of pituitary adenomas

litatea celulelor din structura adenoamelor hipofizare (acido-
file, bazofile, cromofobe).

Pattern-ul de crestere

Astfel, din cele 86 de cazuri de adenoame hipofizare, 30 au
avut un pattern difuz (solid), (Fig. 2a), 34 au fost de tip papilar
(Fig. 2b), 10 - de tip trabecular (Fig. 2c), 3 au inclus arii cu ce-
lule fusiforme (Fig. 2d), 5 au avut un aspect alveolar (Fig. 2 e)
si 31 au avut un pattern mixt. Pentru pattern-ul mixt, am con-
statat urmatoarele variante: acidofil-bazofil (AB, Fig. 2f), aci-
dofil-cromofob (AC, Fig. 2g) si bazofil-cromofob (BC, Fig. 2h).

Din numadrul total de cazuri cu pattern de crestere solid,
27% au fost de tip acidofil, 4% - de tip bazofil, 17% - de tip cro-
mofob si 23% - de tip mixt. Din totalul cazurilor mixte cu pat-
tern solid, 67% au prezentat o componenta celulara constituita
din celule acidofile si cromofobe (AC), 22% au fost de tip ba-
zofil-cromofob (BC) si doar 11% - de tip acidofil-bazofil (AB).

In ceea ce priveste pattern-ul papilar, 32% dintre cazuri au
fost adenoame hipofizare de tip acidofil, 37% - de tip bazofil,
10% - de tip cromofob si 16% - de tip mixt. In cadrul celor
de tip mixt, cu pattern papilar, 66% au fost de tip BC, pe cand
33% - de tip AC.

Pattern-ul trabecular s-a constatat in 8% din totalul cazu-
rilor. Dintre acestea, 60% au fost de tip acidofil, 20% - de tip
bazofil si 20% - de tip cromofob. In cazul adenoamelor hipo-
fizare mixte, nu s-a observat prezenta pattern-ului trabecular.

Celelalte doua tipuri de crestere — pattern-ul alveolar si cel
fusiform - au fost Intalnite in proportii egale in studiul nostru.
Fiecare dintre acestea au reprezentat 5% din numarul total.

Pentru cazurile cu pattern de crestere fusiform, distribu-
tia a fost egala intre tipurile acidofil, bazofil si cromofob si nu
s-a vizualizat in grupul adenoamelor hipofizare de tip mixt.
In schimb, tipul alveolar a fost specific adenoamelor hipofiza-
re cromofobe (67%) si mixte (33%), fiind absent in tipurile
histopatologice acidofil si bazofil.

Evaluarea in functie de tinctorialitatea celulard

Conform tinctorialitatii celulare, adenoamele hipofizare
incluse 1n studiu au fost clasificate in acidofile, bazofile, cro-
mofobe si mixte.

Din totalul de cazuri evaluate, 43% au fost de tip acidofil,
17% - de tip bazofil, 18% - de tip cromofob si 22% - de tip
mixt.

Adenoamele hipofizare de tip acidofil au fost constituite
din celule tumorale cu citoplasma intens acidofild, granulara,
nucleu rotund eucromatic, raportul nucleo-citoplasmatic fi-
ind 1n favoarea citoplasmei (Fig. 5a). Au fost observate celule
acidofile de dimensiuni mari, de forma rotunda, ovalara sau
poligonalg, cu limitele bine definite, dispuse relativ compact si
fiind organizate sub forma de plaje tumorale (Fig. 5b) sau de
grupuri mici, asociate axului papilar (Fig. 5c).

Specimenele de adenoame hipofizare cu celule bazofile au
fost constituite din grupuri de celule de dimensiuni mici, cu
citoplasma bazofild granulara si nucleu rotund, intens colorat.
Majoritatea celulelor au fost grupate in arii compacte, sepa-
rate de o cantitate redusa de tesut conjunctiv (Fig. 6a). Ade-
noamele hipofizare cu celule cromofobe au fost constituite din
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(Fig. 1b). Vascular network was fashioned of large lumen cap-
illaries, bounded by endothelial cells, vascular density being
significantly high (Fig. 1c).

Pituitary adenomas were characterized by architectural
disruption and dominance or absence of one or more specif-
ic cells types of a normal pituitary. For these reasons, histo-
pathological evaluation had as integration criteria the tumoral
morphological pattern (diffuse or compact, papillary, trabecu-
lar, fusiform and cellular) and cellular tinctoriality in pituitary
adenomas structure (acidophilic, basophilic, chromophobe).

Growth pattern

Thus, out of the 86 of pituitary adenomas cases, 30 had a
diffuse pattern (solid) (Fig. 2a), 34 had papillary pattern (Fig.
2b), 10 had a trabecular pattern (Fig. 2c), 3 included spindle
cell areas (Fig. 2d), 5 had an alveolar appearance (Fig. 2e) and
31 had a mixed pattern. For the mixed pattern, we found the
following variants: acidophilic-basophil (AB, Fig. 2f), acido-
philic-chromophobe (AC, Fig. 2g), and basophil-chromophobe
(BC, Fig. 2h).

Out of the total number of cases with solid growth pat-
tern, 27% were of the acidophilic type, 4% - of the basophile
type, 17% - of the chromophobic type and 23% - of the mixed
type. Out of the total amount of cases with solid pattern, 67%
presented a cellular consistence formed from Acidophilic and
Chromophobe cells (AC), 22% were of Basophile-Chromo-
phobe type (BC) and only11% were of Acidophilic-Basophile
(AB) type. Regarding the papillary pattern, 32% of cases were
pituitary adenomas of the acidophilic type, 37% - of the ba-
sophile type, 11% - of the cromophobe type, and 16% - of
the mixed type. Within the mixed type, with papillary pattern,
66% were of the BC type, while 33% - of the AC type.

The trabecular pattern was found in 8% of cases. Out of
these, 60% were of the acidophilic type, 20% - of the baso-
phile type and 20% - of the cromophobe type. The presence
of the trabecular pattern in mixed pituitary adenomas has not
been observed.

The other two growth types - the alveolar pattern and the
fusiform one were found in equal proportions. Each of them
represented 5% of the total number.

There was an equal distribution between acidophilic, ba-
sophilic and chromophobe types within the spindly growth
pattern cases, and was not viewed in mixed pituitary adenoma
type. On the other hand, the alveolar type was specific for chro-
mophobe (67%) and mixed (33%) pituitary adenomas, being
absent in acidophilic and basophilic histopathological types.

Evaluation according to the cell tinctoriality

According to the cell tinctoriality, pituitary adenomas, in-
cluded in the study were classified into acidophil, basophil,
chromophobe and mixed types.

Out of the total evaluated cases, 43% were of the acidophil-
ic type, 17% - of the basophil type, 18% - of the chromophobe
type and 22% - of the mixed type.

The pituitary adenomas acidophilic type were constituted
of tumor cells with granular, intense acidophile cytoplasm,
eucromatic round core, nuclear-cytoplasmic ratio being in
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Fig. 3 Microscopia adenomului hipofizar de tip acidofil (a, b, c,).

Fig. 3 Acidophilic pituitary adenoma type microscopy (a, b, c).

componentelor acidofile sau bazofile. In cazurile de adenoame de tip AB, proportia celor doui componente a fost aproximativ egala.

Fig. 5 Mixed pituitary adenomas: AC (a), BC (b) and AB (c). Note the low percentage of chromophobe and dominance of the acidophil or basophil
components. In AB adenoma cases, the ratio of the two components was approximately equal.
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Fig. 6 Adenoame hipofizare acidofile cu pattern de crestere solid si numar redus de vase sangvine (a),
papilar (b), trabecular (c), fusiform (d).

Fig. 6 Acidophil pituitary adenomas with solid growth pattern and a small amount of blood vessels (a),
papillar (b), trabecular (c), fusiform (d).

= — - .

Fig. 7 Adenoame hipofizare cromofobe cu pattern de crestere papilar (a), solid (b), alveolar (c), trabecular (d) si fusiform (e).

Fig. 7 Chromophobe pituitary adenomas with papillary growth pattern (a) solid (b), alveolar (c), trabecular (d) and spindle (e).



celule cu citoplasma clard, nucleu rotund sau ovalar, dispus, de
cele mai multe ori, excentric (Fig. 6b).

Adenoamele hipofizare mixte au fost constituite, cel mai
frecvent, din arii de celule.

Clasificarea adenoamelor hipofizare in acidofile, bazofile,
cromofobe si mixte a fost dublata de prezenta unei hetero-
genitati a pattern-ului de crestere in cadrul fiecarui subgrup
acidofil (Fig. 7a), bazofil (Fig. 7b) sau mixat cu arii de celule
tumorale cromofobe. Intr-un numar redus de cazuri s-a obser-
vat tipul de adenom hipofizar mixt, acidofil-bazofil (Fig. 7c).

Peste jumatate din cazurile de adenoame hipofizare cu
celule acidofile (58%) au prezentat un pattern de crestere
solid, cu arii tumorale compuse din celule acidofile, dispuse
compact, fara tesut conjunctiv interpus si cu o densitate sca-
zuta de vase capilare, decelabile la examenul histopatologic,
comparativ cu hipofiza normala. Ca frecventa, pattern-ul solid
(difuz) a fost urmat de cel papilar, intélnit in 23% din cazuri-
le de adenoame hipofizare cu celule acidofile. Axe conjunctive
fine, foarte bine vascularizate, au fost tapetate de 2-4 randuri
de celule cu citoplasma acidofila.

Pattern-ul trabecular a reprezentat 12% din totalul ade-
noamelor acidofile, iar pattern-ul fusiform - doar 4%.

Adenoamele hipofizare cu celule bazofile au reprezentat
un grup aparte din punct de vedere histopatologic. Tipul papi-
lar a predominat pentru adenoamele hipofizare cu celule ba-
zofile (70% din numarul total de cazuri). Restul de 30% a fost
impartit in proportii egale (10% fiecare) intre tipurile solid,
trabecular si fusiform.

Adenoamele cu celule cromofobe au fost foarte heterogene
din punct de vedere al pattern-ului de crestere. Daca pentru
adenoamele bazofile, pattern-ul papilar poate fi considerat
specific, printre cele cromofobe acesta a fost intalnit doar in
18%, pattern-ul solid aici fiind predominant (45%). Tipul alve-
olar (18%), trabecular (9%) si cel fusiform (9%) au completat
tabloul heterogen al adenoamelor hipofizare de tip cromofob.

Adenoamele hipofizare de tip mixt au fost definite ca un
amestec de celule acidofile, bazofile si cromofobe. in studiul
de fata, au fost inregistrate 3 tipuri de adenoame hipofizare
mixte: cele care contin celule acidofile si bazofile (AB), ade-
noame cu celule predominant acidofile, mixate cu celule cro-
mofobe (AC) si adenoame mixte, predominant cu celule bazo-
file, insotite de prezenta celulelor cromofobe (BC). Tipul AC a
reprezentat 61% din totalul adenoamelor mixte, fiind urmat
de tipul BC (31%) si AB (8%).

Discutii

Adenoamele hipofizare reprezinta aproximativ 10-15%
din totalul tumorilor diagnosticate la nivel cerebral [2]. Mai
frecvent sunt afectate femeile [3]. Identificarea adenoamelor
hipofizare in copildrie este extrem de rara, insd, atunci cand
se intampl3, ele se comporta mult mai agresiv, comparativ cu
varsta adulta [4].

Clasificarea adenoamelor hipofizare doar in baza diagnos-
ticului histopatologic conventional nu mai este, in prezent, ac-
ceptata fara realizarea profilului hormonal prin metoda imu-
nohistochimica. Totusi, diagnosticul initial ramane un aspect
important in evaluarea adenoamelor hipofizare.

Aspecte histopatologice ale adenoamelor hipofizare

cytoplasm’s favor (Fig. 5a). Large round, oval or polygonal
acidophil cells were observed, with well-defined limits. They
were arranged relatively compactly being organized as tumor
plots (Fig. 5b) or small groups associated to papillary shaft
(Fig. 5¢).

Basophil cells pituitary adenomas specimens were com-
posed of groups of small cells with basophil granular cyto-
plasm and intensely colored round nucleus. Most of the cells
were grouped in compact areas, separated by a small quan-
tity of connective tissue (Fig. 6a). Chromophobe cell pituitary
adenomas contained clear cytoplasm, round or oval eccentric
nuclei (Fig. 6b). Mixed pituitary adenomas were usually con-
stituted of cellular areas.

Classification of pituitary adenomas in acidophilic, ba-
sophilic, chromophobe and mixed types was doubled by the
presence of a heterogeneous growth pattern within each aci-
dophilic (Fig. 7a), and basophilic subgroup (Fig. 7b) or mixed
with areas of chromophobe cells tumor. In a few cases, mixed
basophil-acidophilic pituitary adenoma type has been ob-
served (Fig. 7c).

More than half of the acidophil cell pituitary adenomas
(58%) showed a solid growth pattern, with tumoral areas of
acidophilic cells, disposed compactly without interposed con-
nective tissue and poor capillary mesh contrasting to normal
pituitary. As for frequency, the solid pattern (diffuse) was fol-
lowed by the papillary pattern, met in 23% of cases of pitu-
itary adenomas with acidophilic cells. Fine, well vascularized
connective axes were coated with 2-4 rows of acidophilic cy-
toplasm cells. Trabecular pattern accounted 12% of all acido-
philic adenomas and fusiform pattern - only 4%.

Basophil cells pituitary adenomas, in histopathological
terms, represent a special group of tumors. Papillary type pre-
vailed in basophil cells pituitary adenomas (70% of cases).
The remaining 30% were divided in equal proportions (10%
each) between solid, trabecular and fusiform types.

In terms of the growth pattern, chromophobe cell adeno-
mas were very heterogeneous. If for basophil adenomas, pap-
illary pattern can be considered specific, among the chromo-
phobe type it was found only in 18%, the solid pattern being
here predominant (45%). The chromophobe pituitary adeno-
ma heterogeneity was completed by the following types: al-
veolar (18%), trabecular (9%) and spindle (9%). Mixed pitu-
itary adenomas types were defined as a mixture of acidophil,
basophils and chromophobe cells.

Three types of mixed pituitary adenomas have been reg-
istered in the present study: those containing acidophilic and
basophilic cells (AB), predominantly acidophilic cell adeno-
mas, chromophobe cells mixed adenomas (AC) and predomi-
nantly basophilic cell mixed adenomas, accompanied by the
presence of chromophobe cells (BC). AC type represented
61% of mixed adenomas, being followed by the BC (31%) and
BA (8%) types.

Discussion

Pituitary adenomas represent 10-15% of the total diag-
nosed brain tumor [2]. Women are affected more commonly
[3]- Identification of pituitary adenomas in childhood period



Histopathological aspects of pituitary adenomas

Morfologic, adenoamele hipofizare sunt constituite din
celule acidofile, bazofile si cromofobe, iar pentru adenoamele
hipofizare mixte, combinatii ale celor trei tipuri de celule pot
fi Intalnite In proportii variabile.

Evaluarea histopatologicd, realizatd in cadrul prezentului
studiu, este o premiera pentru Republica Moldova. Cercetarea
dat3, efectuata pe un numar mare de cazuri, a descris exha-
ustiv adenoamele hipofizare din punct de vedere morfologic,
fiind completatd, bineinteles, si de aprecierea profilului hor-
monal al tumorilor.

Astfel, pattern-ul solid de crestere a fost caracterizat prin
predominanta celulelor acidofile si, intr-o mica masurg, a ce-
lor cromofobe si bazofile. In schimb, adenoamele hipofizare de
tip papilar au fost constituite predominant din celule bazofile.
Tipul alveolar a inclus adenoamele hipofizare cu celule pre-
dominant cromofobe. In tipul trabecular, proportia celor trei
tipuri celulare a fost aproximativ egala.

Tinctorialitatea celulara de tip acidofil a predominat in
lotul de adenoame hipofizare din aria Republicii Moldova.
Aceasta este In concordanta cu datele raportate anterior de
Balinisteanu B. si colab. (2011) care, dintr-un numar total de
142 de adenoame hipofizare, colectate In Romania, au dia-
gnosticat 104 cazuri de adenoame de tip acidofil [5]. De ase-
menea, aceiasi autori au prezentat pattern-ul de crestere difuz
ca fiind predominant in aproximativ 59% din totalul cazurilor
- un procent apropiat de cel estimat pentru cazurile raportate
din Republica Moldova.

Discordante in ceea ce priveste celelalte pattern-uri de
crestere s-au Inregistrat pentru tipul papilar, acesta fiind mai
frecvent in Republica Moldova, comparativ cu Romania. De
asemenea, numarul cazurilor de adenoame hipofizare cu celu-
le cromofobe a fost semnificativ mai mare in lotul din Republi-
ca Moldova, comparativ cu cel raportat in Romania.

Aspectul de predominanta a celulelor cromofobe a fost ra-
portat si de alti autori. in 1992, Felix I. si colab. au raportat un
numar similar (~30%) de adenoame hipofizare cromofobe cu
cel de adenoame cu celule acidofile, Insa asemenea comuni-
cdri sunt extrem de rare [6].

Datele de mai sus sugereaza influenta tipului celular asu-
pra pattern-ului de crestere al adenoamelor hipofizare.

Recent, Monsalvez E. si colab. (2014) au publicat date re-
feritoare la corelatia dintre pattern-ul de crestere, aspectele
histopatologice si parametrii clinici. Autorii au demonstrat
existenta unei corelatii de grad mediu dintre pattern-ul de
crestere preoperatoriu si cel postoperatoriu, precum si asoci-
erea statistic semnificativa dintre acesta si varsta sau sex. As-
pecte referitoare la tinctorialitatea celulara sau pattern-ul de
crestere histopatologic nu au fost raportate in acest studiu [7].

Clasificarea histopatologica dependenta de tinctorialitate
sau pattern-ul de crestere a fost declarata ca fiind inutila din
cauza corelatiei slabe dintre aspectele microscopice si profilul
hormonal al adenoamelor hipofizare.

Impactul slab al clasificarii histopatologice conventionale
nu a inclus, Ins3, corelatia cu alti potentiali factori de prognos-
tic si/sau terapeutici, care ar putea avea anumite implicatii In
patogeneza adenoamelor hipofizare. Consideratiile initiale,
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is extremely rare, but when it happens, they behave more ag-
gressively compared to adult age [4].

Classification of pituitary adenomas, just under conven-
tional histopathological diagnosis sin not accepted currently,
without hormonal profiling by immunohistochemistry. How-
ever, the initial diagnosis remains important in the pituitary
adenomas evaluation. Morphologically, pituitary adenomas
consist of acidophil, basophil and chromophobe cells, and
mixed pituitary adenomas comprise the three cell types found
in varying proportions.

Histopathological assessment, performed in this study, is
a premiere for Republic of Moldova. This research, being car-
ried out on a large number of cases described exhaustively
pituitary adenomas in terms of morphology, supplemented,
of course, by the hormonal profile of tumors. Thus, the solid
growth pattern was characterized by the predominance of aci-
dophilic cells and, to a lesser extent the chromophobe and ba-
sophils. Instead, papillary pituitary adenoma types were pre-
dominantly composed of basophil cells. Alveolar type included
predominantly pituitary adenomas with chromophobe cell. In
the trabecular type, the proportion of the three cell types was
approximately equal.

Pituitary adenomas with acidophilic cell type tinctoriali-
taty prevailed in the area of the Republic of Moldova. It is in
concordance with the previously reported data by Balinistea-
nu B. et al. (2011), who had diagnosed 104 cases of acidophile
adenomas type from the total number of 142 pituitary adeno-
mas collected in Romania [5]. Also, the same authors showed
the diffuse growth pattern as prevalent in approximately 59%
of cases - similar to those reported in Republic of Moldova.

Regarding other growth patterns, discrepancies for papil-
lary type were recorded, which is more common in Moldova
compared to Romania. Also the number of cases of chromo-
phobe cell pituitary adenomas was significantly higher in Mol-
dova compared to those reported in Romania.

The chromophobe cell predominance was also reported by
other authors. In 1992, Felix I. et al. reported a similar number
of chromophobe and acidophil pituitary adenomas (~30%),
but such communications are extremely rare [6].

The above data suggests the influence of the cell type on the
pituitary adenomas growth pattern.

Recently, Monsalvez E. et al. (2014) published data related
to the correlation between the growth pattern, histopathologi-
cal aspects and clinical parameters. The authors demonstrat-
ed a medium grade correlation between the preoperative and
the postoperative growth patterns as well as the statistically
significant association between it and the age or sex. Issues
related to cell tinctorialitaty or histopathological growth pat-
tern were not reported in this study [7].

Histopathological classification depending on tinctoriality
or growth pattern was declared as unnecessary because of the
weak correlation between microscopic aspects and hormonal
profile of pituitary adenomas.

Weak impact of conventional histopathological classifica-
tion does not include, on the other hand, the correlation with
other potential prognostic and/or therapeutic agents that
could have some implications in the pathogenesis of pituitary



conform carora adenoamele hipofizare cu celule acidofile se-
cretda predominant GH, iar cele cromofobe sunt non secretorii
(nule), au fost demontate de profilul imunohistochimic, care
le-a contrazis partial [1].

In prezent, nu existi date referitoare la corelatia din-
tre indexul de proliferare, tipurile citologice si pattern-ul de
crestere in adenoamele hipofizare, fapt ce necesita studii pro-
spective suplimentare.

Concluzii

1) Profilul morfologic al adenoamelor hipofizare din Repu-
blica Moldova a fost dominat de combinatiile de pattern-uri
solid acidofil si papilar bazofil.

2) Pattern-ul cromofob a fost mai des intalnit la cazurile
din Republica Moldova.
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adenomas. Initial considerations, whereby acidophil cell pitu-
itary adenomas secrete predominantly GH, and the chromo-
phobe ones are non-secretor (null) were dismantled by immu-
nohistochemical profile that partially contradicted them [1].
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Conclusions

1) The morphological profile of pituitary adenomas in the
Republic of Moldova is dominated by combinations of acido-
philic solid and papillary basophile patterns.

2) The chromophobe pattern has a higher frequency in the
Republic of Moldova.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu au fost studiate, deocamdatd, efectele asupra durerii,
consumului total de morfina si gradului de hiperalgezie meca-
nica In perioada postoperatorie precoce dupa chirurgia abdo-
minala la copii, produse de ketamina in doze mici, administra-
ta intraoperatoriu, In perfuzare intravenoasa prelungita.

Ipoteza de cercetare

Administrarea intraoperatorie de doze mici de ketamina
(in diapazonul dozelor 0,1-0,5 mg/kg/ora) in perfuzare in-
travenoasa prelungitd ofera o analgezie postoperatorie mai
calitativa si de o duratd mai lunga, comparativ cu o analgezie
balansatd, care nu contine antagonisti NMDA.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat ca perfuzarea intravenoasa in doze mici
(0,1-0,5 mg/kg/ord) de ketamind intraoperatoriu reduce
semnificativ intensitatea durerii, consumul de morfina si hi-
peralgezia mecanica in perioada postoperatorie precoce.

Rezumat

Introducere. In acest studiu randomizat, prospectiv, du-
blu orb, cu 3 loturi paralele, noi am evaluat efectul analgezic al
administrarii de ketamina intraoperatoriu la 45 de pacienti cu
risc anestezic ASA I sau II, beneficiari de interventii chirurgi-
cale abdominale sub anestezie generala.

Material simetode.Pacientilorlis-aadministrat0,1-0,5mg/
kg/ora de ketamina, dupa inductia in anestezie. in mod alea-
tor, printr-o metoda dublu oarbd, noi am repartizat pacientii in
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What is not known yet, about the topic

Effects of ketamine (in small doses, administered during
the surgery, in prolonged IV infusions) on pain, total need of
morphine, and level of mechanical hyperalgesia during the
early postoperative period after abdominal surgery in chil-
dren, have not been studied.

Research hypothesis

Administration during surgery of small doses of ketamine
(in ranges of 0.1-0.5 mg/kg/h) in IV perfusions offers better
and longer postoperative analgesia compared to a balanced
analgesia that does not contain NMDA antagonists.

Article’s added novelty on this scientific topic

It has been demonstrated that intravenous infusions of
small doses (0.1-0.5 mg/kg/h) of ketamine during the sur-
gery significantly reduces pain intensity, morphine require-
ments and mechanical hyperalgesia during early postopera-
tive period.

Abstract

Introduction. In a randomized, prospective, double-blind-
ed study with three parallel groups, we assessed the analge-
sic effect of intraoperative ketamine administration in 45 ASA
physical status I or II patients, undergoing abdominal surgery
under general anesthesia.

Material and methods. The patients received either IV
ketamine 0.1-0.5 mg/kg/h after the induction of anesthe-
sia. We randomly allocated the patients in a double-blinded



3 loturi - primul, de doze mici de ketamina (DMK) (0,1 mg/kg/
ora); al doilea - de doze mici de ketamina (0,5 mg/kg/ora) si al
treilea lot, de control, prin utilizarea unui tabel de randomizare.
Anestezia a fost efectuata cu propofol (3 mg/kg pentru inductie,
60-200 pg/kg/min pentru mentinere), vecuroniu (0,1 mg/kg),
siN,0 60% cu O,, administrat prin masca laringeana. Analgezia
postoperatorie a fost, initial, asigurata cu morfina intravenos,
in dozi de 0,1 mg/kg la fiecare 4 ore. In loturile DMK, pacientii
au primit ketamina intravenos (0,1; 0,5 mg/kg/or3, respectiv),
in lotul de control - acelasi tip de anestezie, insa fara ketamina.
Au fost Inregistrate scorurile de durere, necesarul de morfing,
efectele adverse, nivelul seric de cortizol, proteina C reactiva si
glucoza.

Rezultate. Pacientii din loturile cu ketamina au necesitat
semnificativ mai putind morfind decat pacientii din grupul de
control in primele 48 de ore postoperatoriu (lotul de control:
67,7+38,3 mg vs. lotul ketamina 0,1 mg/kg/ora - 34,3+23,2
mg si lotul ketamina 0,5 mg/kg/ora - 29,5+21,5 mg; p<0,01).

Concluzii. Studiul ne arata ca dozele mici de ketamina,
utilizate intraoperatoriu in perfuzie continua de lunga dura-
td, pot intensifica analgezia postoperatorie datorita actiunii ei
asupra fenomenului de sensitizare centrala si reducerii ariei
de hiperalgezie postoperatorie. Acest efect este dependent de
durata de administrare a ketaminei in timpul interventiei, dar
nu si de doz3, in intervalele cuprinse intre 0,1-0,5 mg/kg/ora.

Cuvinte cheie: doze mici de ketamina, copii, analgezie
postoperatorie.

Introducere

Analgezicele disponibile in prezent nu sunt in stare sa asi-
gure intotdeauna o calmare eficientd a durerii pacientilor in
postoperatoriu precoce. in asemenea situatii, se crede ci du-
rerea este Intretinutd prin activarea receptorului N-metil-D-
aspartat (NMDA). Antagonistii receptorului NMDA ar putea fi
eficienti in reducerea componentului neuropat al durerii post-
operatorii la copii, imediat dupa interventie [1, 2].

De obicei, opioizii sunt prescrisi in mod obisnuit pentru
asigurarea analgeziei si confortului pacientilor dupa interven-
tia chirurgicald. ins3, fenomenul de toleranti, care se manifes-
td la copiii carora li se administreaza opioizi in perfuzie, impu-
ne cresterea treptata a dozei pentru obtinerea aceluiasi efect.
Ketamina este unul dintre antagonistii receptorului NMDA,
care este disponibil pe piata si are un pret redus [2, 3]. Dife-
rite studii pe animale si asupra oamenilor au demonstrat ca
activarea receptorului N-metil-D-aspartat (NMDA) este impli-
cat in dezvoltarea fenomenului de toleranta al opioizilor si ca
dezactivarea acestuia ar reduce din manifestarea fenomenu-
lui. Ketamina, fiind un antagonist al receptorului NMDA, poate
sa-1 dezactiveze [1-4]. Noi presupunem ca ketamina, care, de
obicei, este utilizata pentru sedarea si anestezierea copiilor in
timpul interventiilor chirurgicale, poate fi utilizata si in asigu-
rarea analgeziei postoperatorii [4, 5]. In aceasti ordine de idei,
ne-am propus sa estimam si sa demonstram eficienta dozelor
mici de ketamina in calmarea durerii postoperatorii recente si
in prevenirea hiperalgeziei la pacientii operati. Noi am evaluat

Analgezie postoperatorie prelungitd dupd doze mici de ketamind

manner to three groups - 1* low dose ketamine group (LDK-
group) with its dose - 0.1 mg/kg/h, 2" LDK-group with 0.5
mg/kg/h, 37 control group - by using a random number
table. Anesthesia was performed with propofol (3 mg/kg for
induction, 60-200 pg/kg/min for maintenance), vecuronium
(0.1 mg/kg), and 60% N,O in O, via a laryngeal mask airway.
Postoperative analgesia was initially provided with IV mor-
phine every 4 hours in dose 0.1 mg/kg. In LDK groups, the
patients received IV ketamine (0.1; 0.5 mg/kg/h IV respec-
tively), in the control group - the same general anesthesia,
but except ketamine. Pain scores, morphine consumption,
side effects, and serum lever cortisol, C- reactive protein and
glucose were recorded.

Results. Patients in the ketamine groups required sig-
nificantly less morphine than those in the control group over
48 h postoperatively (control group - 67.7+38.3 mg vs. LDK
0,1 mg/kg group - 34.3+23.2 mg and LDK 0,5 mg/kg group -
29.5£21.5 mg; p<0.01).

Conclusions. The study shows that a small dose of intra-
operative prolonged infusion of ketamine can significantly en-
hance postoperative analgesia due to the action of ketamine on
CNS sensitization and reduce area of postoperative hyperalge-
sia. This effect is dependent on the timing of ketamine admin-
istration during surgery and is not dependent on the dosage
0.1-0.5 mg/kg/h.

Key words: low dose of ketamine, children, postoperative
analgesia.

Introduction

Nowadays, available analgesic drugs cannot always produce
pain relief in patients with pain syndrome in early postopera-
tive period. It is also believed, that pain development is closely
connected with N-methyl-D-aspartic acid (NMDA) receptor’s
irritation. Such drugs as NMDA receptors’ antagonists may
have been efficient in the treatment of neuropathic pain in early
postoperative period in children [1, 2].

Usually, opioids are commonly used in patients to provide
comfort and pain control after the operation. But opioid toler-
ance, the need to increase the dose of medication to achieve the
same effect, is noticed in children who require opioids’ infu-
sions. Ketamine is the one of NMDA receptor antagonist eas-
ily and commercially available [2, 3]. Different animals and
human studies have shown that activation of the N-methyl-
D-aspartate (NMDA) receptor is involved in the development
of opioid tolerance and that deactivation of this receptor can
slow the development of tolerance. Ketamine, been an NMDA
receptor antagonist, turns off the NMDA receptor [1-4]. We
suppose that ketamine, which is usually used to provide seda-
tion and anesthesia in children during the operations can be
applied to provide analgesia in postoperative period [4, 5]. We
aimed to determine and prove ketamine’s effectiveness (in low
dose) in the treatment of early postoperative pain syndrome
and prophylactic postoperative hyperalgesia in patients who
have been operated. We evaluated the effects of adding low



Prolonged postoperative analgesic effect after small doses of ketamine

efectele dozelor reduse de ketamina (DRK) dupa perfuzarea ei
intravenoasa in diferite doze in cadrul unui regim de analge-
zie postoperatorie multimodalg, ce includea un antiinflamator
non steroidian cu actiune lunga. Am incercat, de asemenea, sa
comparam plusvaloarea efectului analgezic postoperatoriu,
data de perfuzarea intraoperatorie, In doze mici, a ketaminei
si placebo, in cadrul unei analgezii multimodale dupa inter-
ventia chirurgicala.

Material si metode

Studiul este unul randomizat, dublu orb, prospectiv, cu
control placebo si doze mici de ketamina, administrate paci-
entilor beneficiari de chirurgie abdominala. Investigatorii au
oferit o informatie verbala si scrisa parintilor pacientilor, iar
interventia a fost efectuatd. A fost obtinuta o aprobare insti-
tutionala a studiului. Au fost inrolati 45 de copii cu varstele
cuprinse intre 12 si 18 ani. Toti copii Inrolati au avut o greu-
tate normald, corespunzatoare varstei. Copiii erau, in general,
sanatosi, statutul ASA I sau II, dar care necesitau interventii
chirurgicale pe abdomen, cu anestezie generala. Criterii de ex-
cludere au fost statutul ASA >II, afectiuni psihiatrice, alte in-
terventii decat abdomenul, interventiile efectuate cu anestezie
regionald, antecedente de durere cronicd, medicatie de durata
cu analgezice si incapacitatea de a intelege principiul de func-
tionare al dispozitivului de auto analgezie (PCA).

Odata copiii inrolati, li s-a atribuit un cod de identificare,
care a servit drept link pentru randomizare - fie bratul ,,doze
mici de ketaminad” (DMK), fie - placebo (ser fiziologic, 0,9% de
NaCl). Randomizarea si prepararea solutiei medicamentoase
injectabile sau placebo a fost efectuata de farmacia spitalului,
care a utilizat o lista de numere aleatorii, In serie de cate sase,
generata de computer. Respectiv, pacientilor li se administra
fie DMK, fie placebo. Aleatoriu, pacientii au fost impartiti in
trei loturi: I - lotul DMK cu doza de 0,1 mg/kg/or3; II - lotul
DMK cu doza de 0,5 mg/kg/ora si Il - lotul de control, utili-
zand un tabel de randomizare.

Inainte de interventie, pacientii au fost instruiti cum s co-
munice intensitatea durerii cu ajutorul scorului verbal (VRS)
de 5 puncte (0 = lipsa durerii; 1 = durere usoara; 2 = dure-
re moderatd; 3 = durere intensa; 4 = durere severa), scorului
vizual-analogic (SVA) (0 = fara durere, 10 = durere maximal
imaginabild).

In scop de premedicare, pacientilor li s-a administrat in-
travenos paracetamol 2 g si meloxicam 12,5 mg cu 30 minu-
te pana la interventie. Anestezia a fost realizata cu propofol
(3 mg/kg - pentru inductie, apoi - 60-200 ug/kg/min pentru
mentinere), care a fost oprita cu 30 min Tnainte de sfarsitul
interventiei), vecuroniu (0,1 mg/kg) si 60% N,O cu O, prin
masca laringiana.

Un bolus de 1 pg/kg de fentanil a fost administrat cu 10
min Tnainte de incizie, urmat de o perfuzare continua de 3 pg/
kg/or3, care a fost stopata cu 20 min inainte de suturarea pie-
lii. Obiectivul a fost mentinerea presiunii arteriale si a frecven-
tei cardiace in limitele variatiei de sub 30% fata de valorile
preoperatorii.
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dose ketamine (LDK) by the way of intraoperative infusion
on a multimodal postoperative analgesic regimen, including
a long-acting nonsteroidal anti-inflammatory drug. We also
tried to compare postoperative analgesia after the intraopera-
tive infusion of ketamine in low doses with a placebo to de-
termine whether the addition of a small dose of ketamine to
a multimodal postoperative analgesia could provide analgesic
benefits after surgery.

Material and methods

This was a randomized, prospective, double-blinded, and
placebo-controlled trial involving low dose ketamine patients
undergoing abdominal surgery. The investigators provided
verbal and written information to the parents of patients be-
fore parental consent, institutional approval were obtained
and the surgery was carried out. Forty-five patients admitted
for abdominal surgery were recruited for the study. The age
of patients ranged from 12 to 18 years old. All children that
were included in the trial were of normal weight. They had
ASA physical status I or Il and were otherwise healthy, and re-
quired only scheduled abdominal operations, under general
anesthesia. Exclusion criteria included ASA physical status >
11, psychiatric disorders, any type of surgery other than tho-
racic one, surgery performed under regional anesthesia, his-
tory of chronic pain, regular medication with analgesics (i.e.,
unable to understand the patient-controlled analgesia device).

Therefore, as children were enrolled, they were consecu-
tively assigned a subject number that served as the link to the
random allocation to either the LDK or placebo - normal sa-
line solution (NaCl 0.9%) group. The randomization and pack-
aging of the LDK and placebo were performed by the hospital
pharmacy with a computer-generated list of random numbers
in balanced blocks of six. Accordingly, the child received ei-
ther LDK or placebo. We randomly allocated the patients in
a double-blinded manner to three groups - 1% low dose ket-
amine group (LDK-group) with its dose - 0.1 mg/kg/h, 2™
LDK-group with 0.5 mg/kg/h, 3" control group - by using a
random number table.

Before the surgery, we instructed patients and their par-
ents about the use of a 5-point verbal rating scale (VRS) (0 =no
pain; 1 = light pain; 2 = moderate pain; 3 = intense pain;
4 =severe pain), a 10-cm visual analog scale (VAS) (from 0 =no
pain to 10 = worst possible pain).

With aim of premedication patients received paracetamol
2 g and meloxicam 12.5 mg IV 30 min before the operation.
Anesthesia was performed with propofol (3 mg/kg for in-
duction, 60-200 pg/kg/min for maintenance), vecuronium
(0.1 mg/kg), and 60% N, O in O, via a laryngeal mask airway. A
bolus of 1 pg/kg fentanil was administered 10 min before sur-
gical incision, followed by a continuous infusion of 3 p/kg/h,
which was stopped 20 min before skin closure. The objective
was to maintain arterial pressure and heart rate within 30%
of the preoperative value.

The mechanical hyperalgesia threshold was measured pre-



Pragul de hiperalgezie mecanicd a fost masurat preope-
ratoriu si 12 ore postoperatoriu cu ajutorul filamentelor Von
Frey (Bioseb TM, Chaville, Franta), in limita la 2 cm a perpen-
dicularei pe incizia chirurgicala (situl portului optic). Setul de
filamente consta din 20 de piese de aceeasi lungime, insa cu
diametre de marime progresiva. Gradarea filamentelor (1,65-
6,65) urmeaza o functie logaritmica a echivalentului de for-
te, produse de o greutate de la 0,008 pana la 300 g pe secti-
une. Capatul liber al filamentului a fost aplicat perpendicular
pe piele, cu o forta in crestere, pana la indoirea lui. Aplicarea
unei forte suplimentare va indoi mai tare filamentul, insa forta
aplicatd, In consecintd, va rimane aceeasi. Aceasta proprietate
face posibila aplicarea repetata si reproductibila a fortelor in-
tr-un spectru nalt de toleranta pe suprafata testata. Forta este
aplicata continuu timp de 1 s, dupa care inlaturata. Persoanele
au fost instruite sa raspunda prin ,da”, dacd au simtit atinge-
rea filamentului sau ,,nu”, daca nu au simtit-o. Daca persoana
a dat un raspuns negativ, un filament cu un diametru superior
a fost aplicat pentru generarea unui stimul de intensitate cres-
canda, pana cand s-a obtinut un raspuns pozitiv. Pragul de hi-
peralgezie mecanica a fost definit drept cea mai mica forta (g/
mm?), care a fost aplicata pentru a indoi filamentul Von Frey si
care a fost apreciata de catre persoana drept dureroasa. Astfel,
obiectivul primar a fost de a determina pragul de hiperalgezie
mecanica la 12 ore postoperatoriu.

fnaintea fiecirei interventii, una dintre asistentele medica-
le, care nu a fost implicata in evaluarea pacientului inrolat in
studiu, prepara doud seringi identice de 10 mL, care contineau
0,1 mg/kg sau 0,5 mg/kg de ketaming, dizolvata in solutie izo-
tonica de NaCl. Seringile erau marcate corespunzator fiecarui
lot. Atat pacientii, cat si personalul medical, implicat in studiu,
nu cunostea carui lot de pacienti 1i corespund seringile.

In cele 2 grupuri de DMK, pacientilor li s-a administrat in-
travenos fie 0,1 mg/kg/or3, fie 0,5 mg/kg/ord la 10 min dupa
inductia in anestezie si pana cu 5 min inainte de sfarsitul in-
terventiei [7].

Pacientii din grupul de control (placebo) au beneficiat de
aceeasi anestezie, exceptand administrarea de ketamina.

Dupa interventie si trezirea din anestezie, pacientii erau
transferati In unitatea de terapie intensiva chirurgical3, unde
ramaneau internati cel putin 3 ore, dupa care erau transferati
pe sectie. Am notat durata de timp pana la prima solicitare de
analgezie a pacientului. In perioada postoperatorie precoce,
durerea era calmata prin administrarea intravenoasa de mor-
find In doza de 0,1 mg/kg la fiecare 4 ore, conform proceduri-
lor institutionale. In timpul terapiei fizice si schimbarii pansa-
mentului, la 24 si 48 de ore postoperatoriu, cu scop de analge-
zie, pacientilor li se administra un bolus intravenos de 1 mg de
morfind. Daca pacientii, totusi, acuzau in continuare durere,
incd un mg de morfina le era administrat intravenos dupa 5
min, fara, Insd, a practica o perfuzare continua, de fond, de opi-
oid [3-5, 7]. Bolusul la cerere al aparatului era setatla 1 mg, iar
durata de utilizare a dispozitivului era de 48 de ore, in sectia
de chirurgie. Incepand cu ziua a doua postoperatorie, in sche-
ma era inclus paracetamolul, 1 g la fiecare 6 ore. Intensitatea
durerii era autoevaluata de catre pacienti cu ajutorul scorului
verbal simplu (VRS) sau scorului vizual-analogic (SVA).

Analgezie postoperatorie prelungitd dupd doze mici de ketamind

operatively and 12 h after surgery using Von Frey filaments
(Bioseb TM, Chaville, France) on peri-incisional areas, 2 cm
above from the perpendicular line of the optical port site. This
device consists of 20 monofilaments of constant length with a
stepwise progression of diameters. The numerical grade of the
filaments (1.65-6.65) corresponds to a logarithmic function of
the equivalent forces of 0.008-300 g. When the tip of a fiber of
given length and diameter is pressed against a test area at a
right angle, the applied force increases as the researcher con-
tinues to advance the probe, until the fiber bends. After the
fiber bends, further advancement of the probe may induce
more bending, but does not apply more force to the test area.
This makes it possible to apply reproductible forces within a
wide tolerance range to the tested surface. The force is con-
tinuously applied for 1 s and then removed. Subjects were
instructed to respond “yes” to indicate that contact was felt
during the stimulation or “no” to indicate that contact was not
felt during the stimulation. If the subject reports a negative
answer, a filament with a larger diameter is used and applied
with increasing intensity until the subject reacts. The mechan-
ical hyperalgesia threshold was defined as the lowest force
(g/mm?) necessary to bend a Von Frey filament, which was
perceived to be painful. The primary endpoint was a mechani-
cal hyperalgesia threshold at 12 h after surgery.

Also at the beginning of the study (before every operation),
an individual person from nurse-staff, who was not involved in
the evaluation of the patient, prepared two identical syringes
of 10 mL containing ketamine 0.1 or 0.5 mg/kg, diluted in iso-
tonic sodium chloride solution. Syringes were labeled for in-
jections of solutions accordingly to every group. All patients
and personnel involved in patient management and data col-
lection were unaware of the group to which the patient had
been assigned.

In two LDK groups, the patients received IV ketamine (0.1
or 0.5 mg/kg/h IV, respectively) 10 min after the induction of
anesthesia by 5 min before the end of surgery [7].

Patients in the control group (placebo) received the same
general anesthesia but except ketamine.

After the operation when emerging from anesthesia hap-
pened, patients were transferred to the postoperative inten-
sive care unit. Children stayed there for at least 3 h, and after
that were discharged to the ward. We recorded the time un-
til the first request for analgesic medication by the patient.
In early postoperative period, the pain was controlled by IV
morphine delivering every 4 hours in dose 0.1mg/kg accord-
ing to the standards of postoperative analgesia. During physi-
cal therapy sessions 24 and 48 h after surgery, patients used
IV morphine bolus (1 mg) before bandage changing to pro-
vide analgesia. If patients complained because of disappear-
ing of analgesia they were given morphine 1 mg as an IV bolus
with an interval of 5 min and no background infusion or limits
[3-5, 7]. This device was set to morphine 1 mg as an [V bolus.
This regimen of morphine administration was continued for
48 h on the surgical ward. Acetaminophen, 1 g every 6 h, was
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Intensitatea durerii era inregistratd de catre asistentele
medicale la fiecare ora in primele 2 ore in unitatea de terapie
intensiva, apoi - la fiecare 4 ore, timp de 48 de ore, in sectia de
chirurgie [7]. La fiecare schimbare a pansamentului sau exami-
ndrii fizice a pacientului de catre chirurg, intensitatea durerii
(SVA), nivelul de anxietate (scor 0-3: 0 = fara anxietate; 1 = an-
xietate usoard; 2 = anxietate moderatd; 3 = anxietate intensa) si
consumul PCA de morfina era inregistrat de catre medic. La de-
scrierea cazurilor de sedare, aceasta a fost caracterizata prin-
tr-un scor de 4 puncte: 0 = pacient complet treaz; 1 = pacient
somnolent, dar cooperant la instructiuni verbale; 2 = pacient
somnolent, responsiv la stimuli tactili; 3 = pacient adormit, res-
ponsiv la stimulare dureroasi. In unitatea de terapie intensivi,
depresia respiratorie era definita drept o sedare persistenta, cu
o frecventa respiratorie <10 rpm. In sectia de chirurgie, depre-
sia respiratorie era definita drept prezenta unui scor de sedare
>1 si a unei frecvente respiratorii <10 rpm [7]. Hipoxemia era
consideratd atunci cand Sp0,<88%.

De asemenea, au fost dozate concentratiile serice de corti-
zol, proteina C-reactiva si glucoza, pentru a documenta even-
tuale corelari cu manifestarile durerii.

in timpul studiului nostru, asa efecte adverse ca aritmie,
dispnee, diplopie, greatd, voma, prurit, disforie, retentie urina-
ra, daca se intamplau, erau minutios inregistrate.

In conformitate cu cele raportate de alti savanti, am anti-
cipat un consum cumulat de morfind de 80 mg in 48 de ore
[8]. Marimea esantionului de 15 pacienti per grup permite
identificarea unei diferente de 30% in consumul de morfina,
cu o diferenta medie (+SD) de 1 mg Intre loturi, la o putere a
studiului de 80% si o eroare a=0,05.

Analiza statistica a fost efectuata cu ajutorul softului SPSS
6.1 pentru Windows. Varsta, masa corporald, durata interven-
tiei, consumul intraoperatoriu de fentanil si propofol, rastim-
pul dintre momentul extubarii si prima solicitare de analgezic,
consumul orar si cel cumulat de morfina timp de 48 de ore si
in timpul sedintelor de terapie fizica au fost comparate, intre
loturi, cu ajutorul testului t-Student.

Scorul vizual-analogic 1n repaus si la miscare, in timpul
pansamentului, au fost analizate prin intermediul testului
ANOVA bifactorial al masurarilor repetate, la diferite intervale
de timp, cu analiza post-hoc cu testul Bonferroni de corectie
a erorii de tip I pentru teste multiple de semnificatie (de ex.,
a per numar de teste) [7]. Scorul verbal simplu a fost analizat
prin intermediul testului Mann-Whitney (U). Pentru compa-
rarea frecventei efectelor adverse survenite sau a repartizarii
lor pe sexe, a fost aplicat testul x2 Un p<0,05 a fost considerat
statistic semnificativ. Rezultatele sunt exprimate drept medie
si deviere standard (+SD).

Rezultate

in studiu au fost inrolati 45 de pacienti, cite 15 pentru
fiecare lot. Nu au fost cazuri de excludere. Toate trei loturile
au fost comparabile prin prisma parametrilor demografici,
duratei interventiei, consumului intraoperatoriu de propofol
si fentanil (Tabelul 1). Toate interventiile au fost efectuate de
aceeasi echipa de chirurgi.
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added during the second postoperative day. The intensity of
pain was assessed by the patients using a VAS and a VRS.

We recorded pain rates hourly in the intensive care unit
for 2 h, then every 4 h in the thoracic surgery unit for 48 h
by nurses [7]. During each session of bandage changing and
physical examination by a surgeon pain intensity (VRS), anxi-
ety (scale 0-3: 0 = no anxiety; 1 = light anxiety; 2 = moderate
anxiety; 3 = intense anxiety) and morphine patient analgesia
control consumption were recorded by the physician. In the
research, sedation was monitored by means of the follow-
ing 4-point rating scale: 0 = patient fully awake; 1 = patient
somnolent and responsive to verbal commands; 2 = patient
somnolent and responsive to tactile stimulation; 3 = patient
asleep and responsive to painful stimulation. In the intensive
care unit, respiratory depression was defined as persistent
sedation, respiratory rate <10 breaths/min. In the surgery
unit, we defined it as a sedation score when lower 1 and a
respiratory rate lower 10 breaths/min [7]. Hypoxemia was
noticed if capillary oxygen saturation was lower 88%.

We also measured serum rates of cortisol, Protein C and
glucose to find out their correlation with a pain appearance.

During our study every side effects such as arrhythmia,
dyspnea, diplopia, nausea, vomiting, pruritus, dysphoria, uri-
nary retention, if happened, were noted with great attention.

According to the data of other scientists, we anticipated
the mean analgesia morphine use over 48 h to be 80 mg [8].
The estimated sample size was 15 patients per group to de-
tect a difference of at least 30% in morphine consumption
with mean (+SD) difference between groups of 1 mg, a power
of 80%, and a=0.05.

Statistical analyses were performed using SPSS 6.1 for
Windows statistical package. Age, weight, length of surgery,
total amount of intraoperative propofol and fentanil, time
from endotracheal tube removal to first analgesic request,
hourly and cumulative doses of morphine over 48 h and dur-
ing physical therapy were compared using Student’s t-tests.

The VAS scores at rest and on movement during bandage
changing were analyzed by using two-way repeated-mea-
sures analysis of variance and post hoc comparisons at vari-
ous points in time using Bonferroni’s type I error rate correc-
tion for multiple tests of significance (i.e., a per number of
tests) [7]. VRS scores we analyzed using the Mann-Whitney
U-test. For comparing frequency of side effects and sex dis-
tribution we used the 2 test; p<0.05 was considered statisti-
cally significant. Data were expressed as mean +SD.

Results

Forty-five patients, 15 per every group [7], were enrolled
in our study. We had no exclusion. All three groups were com-
parable with respect to demographic data, surgery duration,
and intraoperative doses of propofol and fentanil (Table 1).
All patients underwent surgical operations performed by the
same team of surgeons.

There was no difference in pain scores or rescue medica-
tion between the groups during the first 4 h after surgery.



Nu au fost identificate diferente dintre scorurile de intensi-
tate ale durerii sau dintre cazurile de utilizare a medicatiei de
salvare intre loturi in primele 4 ore postoperatoriu.

Tabelul 1. Parametrii demografici si cei ai interventiilor la copiii
din loturile de studiu.

ketaming, doza  ketamina, doza

lot de control,

Parametri mic3, (0,1 mg/  micg, (0,5 mg/ (n=15)
kg/h), (n=15) kg/h), (n=15)

Varsta, ani 13,4+1,2 14,1+1,8 14,0+2,0

Masa corporald, kg 43,2+9,5 48,4+10,1 46,5+11,1

Durata anesteziei, min 122,2+15,4 120,4+£17,0 124,4+20,2

Fentanil, pg/kg/min 1,2+0,4 1,1+0,3 1,3+0,4

Propofol, pg/kg/min 8,2+0,5 7,9+0,4 8,1+0,2

Intensitatea durerii nu a fost semnificativ diferitd intre lo-
turile, la care li s-a administrat ketamina (Figura 1).

Analgezie postoperatorie prelungitd dupd doze mici de ketamind

Table 1. Demographic and surgical data of children in the study

groups.

ketamine, low ketamine, low  Control
Parameters dose, (0.1 mg/  dose, (0.5mg/ group,

kg/h), (n=15) kg/h), (n=15)  (n=15)
Age, years 13.4+1.2 14.1+1.8 14.0+2.0
Weight, kg 43.249.5 48.4+10.1 46.5+11.1
Anesthesia duration, min 122.2+15.4 120.4+17.0 124.4+20.2
Fentanil, pg/kg/min 1.2+0.4 1.1+0.3 1.3+x0.4
Propofol, pg/kg/min 8.2+0.5 7.9+0.4 8.1+0.2

The VAS pain scores at rest were not significantly different
among the groups (Figure 1)
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Fig. 1 Scorurile durerii pe durata la 48 de ore postoperatoriu in cele trei loturi de studiu.

Fig. 1 Pain scores in the three groups during 48 h postoperatively.

Durata cuprinsa intre momentul extubarii si primei soli-
citari de analgezic in unitatea de terapie intensiva a fost sem-
nificativ mai mare in loturile care au primit ketamina intra-
operatoriu, comparativ cu grupul de control (67,3+13,2 min,
72,4+12,4 min si 17,4+7,0 min, p<0,01, pentru, respectiv, lotul
ketamina 0,1 mg/kg/ora, lotul ketamina 0,5 mg/kg/ora si lo-
tul de control).

Chiar si intre loturile de ketamina, doza de 0,1 mg/kg/ora
a avut un efect analgezic usor mai redus, iar durata pana la

The time from endotracheal tube airway removal and the
first request for analgesics in the PACU was longer in all two
ketamine-treated groups compared with the control group
(67.3¥13.2, 72.4%12.4, and 17.4+7.0 min for the 0.1 mg/
kg/h, 0.5 mg/kg/h, and control groups, respectively; p<0.01).
In addition, even the ketamine-group with dose of ketamine
0.1 mg/kg/h having lower analgesic effect prolonged the time

of the first analgesic request in comparison with control group
(Table 2).
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prima cerere de analgezic a fost mai mare, comparativ cu lotul
de control (Tabelul 2).

Tabelul 2. Consumul cumulativ de morfina, rastimpul dintre ex-
tubare si prima solicitare de morfina si pragul de hiperalgezie
mecanica.

ketaming, ketaming,
o .o lot de
Parametri doza mica, doza micd, control

(0,1 mg/ (0,5 mg/ (n-15),

kg/h), (n=15) kg/h), (n=15) -
Consumul total de morfina
* 24 ore postoperatoriu, mg 28,2+8,4" 24,2+7,8 49,7+14,1
* 48 ore postoperatoriu, mg 34,3+13,2" 29,5+11,5° 67,7+18,3
¢ prima solicitare de morfind, min 67,3+13,2" 72,4+12,4" 17,4+7,0
Pragul de hiperalgezie mecanica
* preoperatoriu, g/mm? 196,2+32,4 195,8+34,2 196,0+33,8
* 24 ore postoperatoriu, g/mm? 130,4+30,4 84,8+29,2" 132,4+28,2
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Table 2. Cumulative morphine consumption and time from endo-
tracheal tube removal and first morphine request and mechanical
hyperalgesia threshold.

. ketamine,
ketamine, low Control
low dose, (0,5

dose, (0,1 mg/ group,

kg/h), (n=15) 35/11(5%/}1)' (n=15)

Parameters

Total morphine consumption

* 24 h postoperative, mg 28.2+8.4" 242+7.8 49.7+14.1
* 48 h postoperative, mg 34.3+13.2" 29.5+11.5 67.7+18.3
First morphine request, min ~ 67.3+13.2" 72.4+12.4 17.4+7.0
Mechanical hyperalgesia threshold

* preoperative, g/mm? 196.2+32.4 195.8+34.2 196.0+33.8
* 24 h postoperative, g/mm?  130.4+30.4 84.8+29.2" 132.4+28.2

Nota: *-p<0,01 dintre loturile ketamina vs. lotul de control.

Consumul cumulativ de morfina la 24 si 48 de ore a fost
mai mare in lotul de control, comparativ cu loturile de keta-
mind (p<0,01). Diferenta dintre 0,1 mg/kg/ora si 0,5 mg/kg/
ora in loturile ketamina nu a fost semnificativa si lotul de con-
trol a fost semnificativd, de asemenea (p<0,01) (Tabelul 2).
Consumul cumulativ de morfina in zilele postoperatorii 1 si
2 a fost mai mic in loturile de ketamind, comparativ cu cel de
control pentru toate ferestrele de timp, luate in consideratie,
cu o diferenta semnificativd in primele 3 ore postoperatoriu si
in intervalul de 19-24 ore postoperatoriu (p<0,01). Consumul
de morfina a fost mai mic in prima ora (p<0,01) si similar in
ora a doua intre loturile 0,1 mg/kg/ora si 0,5 mg/kg/ora de
ketamina si cel de control. Lotul de ketamina 0,1 mg/kg/ora
a urmat aceeasi tendintd de consum a morfinei, ca si lotul de
0,5 mg/kg/ora de ketaming, cu o descrestere semnificativa in
intervalul dintre 24 si 48 de ore postoperatoriu (p<0,05).

De asemenea, am constatat, ca nivelele serice de cortizol si
proteina C reactiva coreleaza cu manifestarea durerii (Tabelul
3). De exemplu, in loturile de 0,1 mg/kg/ord si 0,5 mg/kg/ora
de ketamina, concentratia serica de cortizol a fost semnificativ
mai joasa decat in lotul de control. Evolutia proteinei C reacti-
ve a fost similari cortizolului. In lotul de control, intre orele 12
si 24 postoperatoriu, nivelele de cortizol si de proteina C reac-
tiva au crescut marcat, comparativ cu loturile de 0,1 mg/kg/
ora si 0,5 mg/kg/ora de ketamina. Nivelele serice de cortizol,
proteind C reactiva si de glucoza nu difera semnificativ Intre
loturile de ketamina (Tabelul 3).

Perceptia durerii, consumul de morfing, nivelul de anxieta-
te in timpul pansamentelor si a sesiunilor de terapie fizica la
24 si 48 de ore este comparata In Tabelul 4. Noi am constatat
un consum semnificativ mai redus de morfina in loturile de
ketamind pe durata primului si celui de al doilea pansament,
efectuat la 24 de ore, comparativ cu lotul de control. Anxieta-
tea si intensitatea durerii au fost comparabile intre loturile de
ketamina. In timpul celui de al treilea pansament si sedinte de

Note: "-p<0.01 between ketamine groups vs. control group.

Cumulative morphine consumption at 24 and 48 h was
greater in the CONT group than in the ketamine groups
(p<0.01). The difference between 0.1 mg/kg/h and 0.5 mg/
kg/h ketamine groups and both other experimental groups
was not significant (p<0.01) (Table 2). Incremental morphine
consumption by patients on Postoperative Days 1 and 2 was
less in the 0.1 and 0.5 mg/kg/h groups than in the control
group for all studied periods, with a significant difference in
the first 3 h and at 19-24 h (p<0.01). Morphine consumption
was less in the first hour (p<0.05) and similar in the second
hour in 0.1 and 0.5 mg/kg/h groups in comparison with the
control group. The 0.1 mg/kg/h group then followed the same
time course in morphine use as the 0.5 mg/kg/h group, with a
significant decrease at 24 to 48 h (p<0.05).

We also have found that levels of cortisol and protein C
correlated with pain appearance (Table 3). For example, after
the operation levels of cortisol in 0.1 and 0.5 mg/kg/h-group
were significantly lower than in control group. The tendency
of protein C concentrations was typically stable as in the case
of cortisol. In control groups on 12th and 24th hours, levels of
cortisol and protein C increased greatly in comparison with 0.1
and 0.5 mg/kg/h groups. Serum levels of cortisol, protein C and
between glucose 1st and 2nd study groups differed insignifi-
cantly (Table 3).

The degree of pain perception, morphine consumption,
anxiety, during the wound bandage changing and physio-
therapy sessions at 24 and 48 h are compared in Table 4. We
noted significantly lower morphine consumption in the LDK
groups during the first and second sessions of wound bandage
changing at 24 h than in the control group. Anxiety and pain
scores were comparable in the two groups during this session.
During the third physical therapy and wound bandage chang-
ing sessions, there were no intergroup differences. VRS scores
were lower at 48 h than at 24 h.



Tabelul 3. Modificarile postoperatorii ale indicatorilor biochimici
in loturile de studiu.

Analgezie postoperatorie prelungitd dupd doze mici de ketamind

Table 3. Postoperative modifications of biochemistry findings in
study groups.

1ora 7 ore 12 ore 24 ore
postope- postope- postope- postope-
ratoriu ratoriu ratoriu  ratoriu

Preopera-

Parametri .
toriu

12h 24h
posto-  posto-
perative perative

Preopera- 1hpost- 7hpost-

Parameters . . .
tive operative operative

Lot de control (n=15)
Glucozd, mmol/L  5,01%1,2  6,01+1,1° 7,30+0,7° 7,2+0,5 6,20+0,8"

412,4+ 622,4+ 610,2+ 588,4+ 544,0+

Cortizol, nmol/L /¢ 824" 742" 71,00 82,0°

Proteind C, mg/dL 0,8+0,25  1,3+0,2" 2,2+0,3" 3,8+0,2" 5,0+0,1

Lot ketaming, doza mica (0,1 mg/kg/ord), (n=15)
Glucozd, mmol/L  5,4+1,4 53+0,4* 5,2+0,7* 5,2+0,4" 5,0+0,6%

432,0+ 499,2+ 542,2+ 510,0+ 504,4+

Cortizol, nmol/L 7 | 91,0* 64,4* 744* 808

Proteina C, mg/dL  0,78+0,3  1,1+0,2  1,3+0,25% 1,4+0,5% 1,0+0,2*

Lot ketamina, doza mica (0,5 mg/kg/ord), (n=15)
Glucoza, mmol/L  4,0+1,5 51+0,3* 5,6+0,6" 5,2+0,5% 4,8+0,8

435,5% 459,4+  524,6% 514,2+ 5024+

Cortizol, nmol/L 65,5 74,2¢ 68,1 54,5 60,4

Proteind C, mg/dL 0,88+0,45 1,0+0,7 1,2+0,45* 1,4+0,8* 1,1+0,1

Nota: - p<0,001, comparativ cu preoperatoriul; *~ p<0,001, comparativ cu
lotul de control. Rezultate prezentate drept medie si deviere standard. Apli-
cat testul t-Student.

terapie fizicd, nu au mai existat diferente intergrup. Scorurile
de intensitate ale durerii au fost mai joase la 48 de ore decatla
24 de ore postoperatoriu.

Tabelul 4. Scorurile de durere si de anxietate, precum si consumul
de morfina in timpul pansamentului si sedintelor de terapie fizica.

Control group (n=15)

Glucose, mmol/L 5.01+1.2 6.01+1.1° 7.30+0.7° 7.2+0.5° 6.20+0.8"

412.4+ 622.4% 610.2+ 588.4+ 544.0%

Cortisol, nmol/L ) ¢ 82.4° 74.2° 71.0°  82.0°

Protein C, mg/dL 0.8+£0.25 1.3%0.2" 2.2+0.3° 3.840.2" 5.0+0.1°

Ketamine group, low dose (0.1 mg/kg/h), (n=15)
Glucose, mmol/L 5.4+1.4 5.3+0.4* 5.2+0.7* 5.2+0.4* 5.0+0.6*

432.0% 499.2+ 542.2+ 510.0+ 504.4+

Cortisol, nmol/L . 91.0% 64.4* 744* 808

Protein C, mg/dL 0.78+0.3 1.1+0.2  1.3+0.25% 1.4+0.5* 1.0+0.2*

Ketamine group, low dose (0.5 mg/kg/h), (n=15)

Glucose, mmol/L 4.0+1.5 5.1+0.3"% 5.6+0.6" 5.2+0.5% 4.8+0.8

435.5% 459.4+ 524.6+ 514.2+ 502.4%

Cortisol, nmol/L 65.5 742t 68.1%* 54.5H 60.4

Protein C, mg/dL 0.88+0.45 1.0+0.7 1.2+0.45% 1.4+0.8* 1.1+0.1

Note: - p<0.001, comparatively with preoperative; -~ p<0.001, compara-

tively with control group. Results are presented as mean values and standard
deviation. Student-t test applied.

Table 4. Pain scores, anxiety, and morphine consumption during
bandage changing, physiotherapy sessions.

24 h postoperative 48 h postoperative

24 ore postoperatoriu 48 ore postoperatoriu

Lotke-  Lotke- Lot ke- Lot ke-
Lotde tamind tamind Lotde tamina  tamina
control  (0,1mg/ (0,5mg/ control (0,1mg/ (0,5mg/

kg/ord) kg/ora) kg/ora) kg/ora)

Control Ketamine Ketami- Control Ketamine Ketami-

Durere, VRS* 2,904 2,4+0,6" 1,6+0,4% 1,8+1,5 1,8+0,7 1,9+0,9

Anxietate, VRS 2,5¢1,0 2,4+0,8 1,6+0,7 2,3¥14 1,6%0,7 1,6x0,7

Consum morfingd, 3,8+1,7% 1,2+0,4™ 1,4+0,7% 0,6+0,7 0,4+0,5 0,4+0,5
mg

group  group negroup group group  nhe group
(0.1mg/ (0.5mg/ (0.1mg/ (0.5mg/
kg/h)  kg/h) kg/h)  kg/h)
Pain, VRS' 2.9+0.4% 2.4+0.6* 1.6+0.4"* 1.8+1.5 1.8£0.7 1.9+0.9
Anxiety, VRS 25+1.0 24+08 1.6x0.7 23+14 1.6+0.7 1.6+0.7

Morphine con- 3.8+1.7% 1.2+04%* 1.4+0.7% 0.6£0.7 0.4+0.5 0.4+0.5

sumption, mg

Notd: - scorul verbal simplu; - p<0,001, comparativ lotul de control.
#-p<0,001, ziua 1 comparativ cu ziua 2. Rezultatele prezentate drept medie
si deviere standard.

Cate trei cazuri de greata au fost constatate in fiecare grup
si un caz de retentie urinara in lotul de ketamina (0,1 mg/kg/
ord). Voma, care ar fi necesitat administrare de antiemetic, a
fost fara diferente semnificative intre loturi: constatat 1 caz -
in lotul ketamina (0,1 mg/kg/ora), 1 caz - In lotul ketamina
(0,5 mg/kg/ora) si doua cazuri - in lotul de control. Doi paci-

Note: - verbal rating; - p<0.001, compared to study group. #- p<0.001, day
1 compared to day 2. Results are presented as mean values and standard de-
viation.

Three cases of nausea in each group and one case of uri-
nary retention in 0.1 mg/kg/h group were observed. The fact
of vomiting requiring treatment happened with no significant
differences among groups (one in the 0.5 mg/kg/h group,
one in 0.1 mg/kg/h group, and two patients in the control
group, respectively). Two patients in 0.5 mg/kg/h group re-
ported slight sedation. There was one case of hallucinations in
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enti in lotul de ketamina (0,5 mg/kg/ora) au fost usor sedati. A
fost un singur caz de halucinatii in lotul ketamina 0,1 mg/kg/
ori). In toate cele trei loturi, nu au fost inregistrate cazuri de
disforie, prurit, diplopie sau depresie respiratorie.

Discutii

Cercetarea noastrd a demonstrat ca perfuzarea intravenoa-
sa intraoperatorie continua de doze mici de ketamina creste
rastimpul primei solicitari de analgezic, reduce cu 50% ne-
cesarul postoperatoriu de morfina in primele 48 de ore dupa
interventiile pe abdomen la copiii de varste cuprinsa intre 5 si
18 ani. Ins3, acest efect nu a fost conditionat de doza perfuzata
de ketamina, cu toate ca analgezia a fost putin mai buna in lo-
tul de ketamini (0,5 mg/kg/ora). In general, calitatea analge-
ziei a fost similara in ambele loturi de ketamina. Presupunem
ca aceste efecte au fost datorate interactiunii cu receptorii
NMDA, care au asigurat o analgezie adecvata si comparabila in
perioada postoperatorie precoce [1, 3-5, 9].

Laparotomia mediana a fost selectata drept model chirur-
gical de studiu, deoarece este o interventie dureroasa posto-
peratoriu si frecvent efectuata [10]. Foarte frecvent, opioizii
sunt necesari pentru a calma eficient durerea postoperatoriu
[3, 4, 10, 11]. Noi am decis sa administram doze mici de keta-
mina (0,1 mg/kg/ora si 0,5 mg/kg/ord) in perfuzare intrave-
noasa continud intraoperatoriu, deoarece a fost demonstrata
eficienta acestei metode [4, 6, 12]. Doza cea mai mica a avut
avantaje evidente referitor la frecventa efectelor adverse. Am
practicat o anestezie balansat3, utilizand propofolul si un opi-
oid. Pentru a limita un eventual bias, cauzat de efectul analge-
zic preemptiv al opioidului, am retinut administrarea primei
doze intraoperatorii de fentanil, cu toate ca insasi existenta
acestui fenomen este pusa la indoiala [13].

Noi am observat, ca efectul analgezic, produs de ketami-
ng, a fost independent de doz3, indiferent daca s-a administrat
0,1 sau 0,5 mg/kg/ora. De asemenea, un efect de reducere a
consumului postoperatoriu de morfina s-a observat odata ce
a fost utilizata ketamina. Aceste efecte par sa fie conditionate
de efectele farmacologice ale medicamentului. Studiul nostru
este primul care estimeaza, cu exactitate, efectul la doua doze
mici, dar diferite de ketamind, administrate intraoperatoriu in
perfuzare intravenoasa continua prelungita.

Fu E. si coaut (1997) [20] au comparat administrarea pre-
emptiva sistemica de ketamina cu cea administrata dupa in-
chiderea plagii postoperatorii la pacientii beneficiari de chi-
rurgie abdominala si au constatat, ca un efect analgezic pre-
emptiv, totusi, exista. Totusi, in acest studiu, lotul de analgezie
preemptiva a primit mai multa ketamina (0,5 mg/kg la induc-
tie, urmata de o perfuzare intravenoasa continua de 10 pg/kg/
min), comparativ cu lotul, unde ketamina s-a administrat dupa
inchiderea plagii operatorii (0,5 mg/kg, bolus intravenos),
ceea ce sugereaza ca diferentele observate s-ar datora dozelor
diferite. Mai mult, modalitatea de administrare a ketaminei in
lotul preemptiv si in cel de la inchiderea plagii operatorii nu
permit o evaluare exacta a efectului momentului injectarii me-
dicamentului [20]. Iar faptul ca in studiul mentionat autorii nu
au utilizat opioizii intraoperatoriu, ar putea influenta rezulta-
tele studiului.
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0.1 mg/kg/h group. No dysphoria, pruritus, or diplopia were
registered in any group. No case of respiratory depression oc-
curred during the study.

Discussion

The results of our research work demonstrate that a small
dose of ketamine prolonged infusion administered intraoper-
atively delays the first request for analgesic, produces a signif-
icant 50% morphine-sparing effect during the first 48 hours
after abdominal surgical operations performed in children in
the from 5 to 18 years of age. However, this delayed beneficial
effect was not significantly related to the dose of intraopera-
tive ketamine administration. However, the analgesic effect
was a little bit better in the 2nd group (ketamine dose 0.5
mg/kg/h). However, the general value of analgesia effect was
approximately the same in these two groups. We can explain
this phenomenon probably because of its influence on NMDA
receptors providing an adequate and comparable analgesia in
early postoperative period [1, 3-5, 9].

AMLR was chosen as a clinical model in to investigate the
analgesic effect of intraoperative ketamine because, this sur-
gery, as any other classically performed surgery, is painful
postoperatively [10]. Very often opioids are required to pro-
vide adequate postoperative analgesia effect [3, 4, 10, 11]. We
have chosen small doses of ketamine (0.1, 0.5 mg/kg/h) for
prolonged intraoperative infusion that had been proven ef-
fective [4, 6, 12]. The small dose had the clear advantage of
avoiding side effects. We used balanced anesthesia, combining
an opioid and propofol, during surgery. To limit possible con-
fusion related to the preemptive analgesic effect of the opioid,
we delayed the first administration of intraoperative fentanil,
although the preemptive analgesic effect of an intraoperative
opioid is controversial [13].

We observed that the analgesic effect of ketamine is not
dependent on its dose if 0.1 or 0.5 mg/kg/h are used. By con-
trast, immediate morphine consumption was lower when ket-
amine was used during the surgery then in control group. This
result is likely related to a pharmacological action of the drug.
Our study is the first that precisely compared the effect of the
different doses of prolonged intraoperative IV infusion of ket-
amine.

Some researchers as Fu E. et al. (1997) [20] compared
preemptive administration of systemic ketamine with post-
wound closure administration of ketamine in patients under-
going abdominal procedures, and they came to the conclu-
sion that there was a preemptive analgesic effect. However,
in that study, patients in the preemptive group received more
ketamine, because they received 0.5 mg/kg at the time of an-
esthetic induction, followed by an infusion of 10 ug/kg/min
during surgery, compared with only a 0.5 mg/kg bolus dose in
patients in the post-wound closure group, which suggests that
the benefit of preadministration could be due only to the dif-
ference in dosage. Moreover, because of additional differences
in the administration of ketamine in the preemptive group
compared with the post-wound group, the study by Fu E. et al.
[20] cannot precisely evaluate the role of timing of administra-



Royblat L. si coaut. (1997) [22] si Tverskoy M. si coaut.
(1994) [12] au demonstrat beneficiul ketaminei, administra-
te intraoperatoriu, asupra intensitatii durerii postoperatorii,
a hiperalgeziei din jurul plagii si a necesarului postoperatoriu
de morfing, dar ei nu au investigat influenta ketaminei, admi-
nistrata preoperatoriu versus postoperatoriu.

Referitor la efectele analgezice preemptive ale ketaminei,
administrate peridural, rezultatele obtinute sunt controversa-
te. A fost un studiu cu rezultate pozitive, unde morfina a fost
combinatd cu ketamina [11] si altul - cu rezultate negative,
unde morfina a fost administratd singura [16]. In studiile pe
voluntari, ketamina reduce durerea evocata de capsaicing, alo-
dinia si hiperalgezia, indiferent daca a fost administrata tnainte
sau dupa aplicarea capsaicinei [17]. In studiile pe animale, un
antagonist NMDA reduce sensitizarea centralg, indiferent cand
a fost administrat Tn raport cu stimulul nociceptiv [18]. Reie-
sind din aceste date, se pare ca momentul administrarii medi-
camentelor care interactioneaza cu receptorul NMDA nu este
decisiv. Datele sustin convingerea, precum ca stimulii durerosi
postoperatorii de lunga durat3, care sunt produsi de inflamatia
aparutad in urma lezarii tesuturilor, sunt mai importanti decat
cei de scurta duratd, aplicati intraoperatoriu si care pot sensi-
tiza cornul medular dorsal [19]. [atd de ce noi am presupus, ca
administrarea intraoperatorie de ketaming, care este un anta-
gonist NMDA, asigura un efect analgezic, deoarece blocheaza
stimularea intraoperatorie. Este similar explicatiei, de ce efec-
tul analgezic preemptiv este insuficient la administrarea unica
preoperatorie a ketaminei [7]. De asemenea, se confirma efi-
cienta administrarii intraoperatorii de doze mici de ketaming,
comparativ cu administrarea ei in doza unica. Comparativ cu
placebo, administrarea intraoperatorie de doze mici de ketami-
na (in doze de 0,1 mg/kg/min sau 0,5 mg/kg/min), asigura o
analgezie semnificativa pentru 48-72 de ore. Cu toate ca scoru-
rile durerii practic, nu au fost afectate, reducerea la jumatate a
consumului postoperatoriu de morfina demonstreaza eficienta
analgezica a ketaminei. Acest efect de reducere a necesarului
de morfina este mai mic decéat cel observat in alte studii, care
au observat administrarea de doze mici de ketamina fie intrao-
peratoriu [8, 12, 14], fie postoperatoriu [20, 21]. Noi nu am ob-
servat nicio schimbare 1n frecventa efectelor adverse, produse
de morfing, deoarece numarul de pacienti studiati a fost mic.
O asa reducerea a necesarului postoperatoriu de morfina este
semnificativa din punct de vedere clinic.

Totusi, o calmare semnificativa a durerii a fost obtinuta in
loturile de ketamina in timpul primei sesiuni de terapie fizica.
Acest fapt este reflectat printr-un necesar de morfina mai re-
dus, inclusiv, pentru pansamente. Din cate cunoastem, nu au
fost publicate studii, care au evaluat efectele analgezice dupa
o perfuzare intravenoasa prelungita intraoperatoriu de keta-
mina in doze de 0,1 sau 0,5 mg/kg/ora, in timpul efectuarii
primului pansament postoperatoriu si al sesiunilor de terapie
fizica, dupa chirurgia abdominala [14, 21]. Noi am observat
aceastd interactiune dintre ketamina si necesarul de morfina
in timpul primei sesiuni de terapie fizica, care este dureroasa.
Desigur ca in acest moment efectul farmacologic al ketaminei
era epuizat; acest beneficiu nu a persistat mai mult de 72 de
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tion. In addition, the fact that these authors did not use any
opioid during surgery may have sensitized their study.

Roytblat L. et al. (1997) [22] and Tverskoy M. et al. (1994)
[12] have demonstrated the benefit of an intraoperative ket-
amine administration in reducing postoperative pain or
wound hyperalgesia and postoperative morphine require-
ments, but they did not investigate the influence of presurgical
versus postsurgical ketamine administration. Speaking about
preemptive analgesic effects of epidural morphine should be
mentioned that results concerning these methods are conflict-
ing. They were positive in one study combining morphine and
ketamine [11] and negative in another using morphine alone
[16]. In volunteers, ketamine reduced capsaicin-evoked pain,
allodynia, and hyperalgesia by approximately the same degree
whether given before or after the capsaicin [17]. It is consid-
ered, that an NMDA antagonist were effective in reducing cen-
tral sensitization when administered either before or after the
nociceptive inputs, proved in an animal study [18]. According
to these facts, it is conceivable that the timing of administra-
tion for the expression of NMDA receptor antagonist-induced
analgesia is not decisive. These findings support the belief
that prolonged postoperative pain stimuli resulting from the
inflammatory reaction to damaged tissue are more determi-
nant, than short-lasting intraoperative stimuli, which may
produce hypersensitivity in the spinal cord [19]. That is why,
we suppose that intraoperative administration of ketamine
- an NMDA antagonist - provides analgesic effect as it stops
intraoperative stimuli. This is likely the main explanation of
the insufficient preemptive analgesic effect of a single dose
of an analgesic administered before surgery [7]. And it also
proves the effectiveness of intra operative administration of
low-dose ketamine and shows the priority of this method then
single analgesic administration. Compared with a placebo,
the prolonged intraoperative administration of a small dose
of ketamine offered significant analgesia during the period
from 48-72 hours (in doses 0.1 and 0.5 mg/kg/h) of follow-up.
Although the pain scores at rest were not modified, the 50%
morphine-sparing effect observed at 48-72 hours reflected
the analgesic effect of ketamine. Such morphine sparing level
is lower in comparison to that observed in other studies us-
ing single administration of small ketamine doses either pre-
operatively [8, 12, 14] or postoperatively [20, 21]. We did not
observe any change in the incidence of morphine-related side
effects, because of small number of patients involved in the re-
search. Such phenomenon of morphine reduction in consump-
tion is clinically relevant.

However, significant pain relief was obtained in two ket-
amine-treated groups during the first physical therapy session.
This is reflected by lower morphine requirements during this
session and first wound dressings’ changing, also. As far as we
know, no study, held previously, had evaluated such analgesic
effect of prolonged infusion of ketamine in doses 0.1, 0.5 mg/
kg/h during physical therapy session and first wound dress-
ings’ changing after abdominal surgery [14, 21]. We observed
this action of ketamine on morphine requirement and pain
provoking during the first physical therapy session. Of course,
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ore In ambele loturi. Efectele analgezice postoperatorii ale ket-
aminei perfuzare intravenos prelungit intraoperatoriu, reflec-
tate 1n rezultatele noastre, sunt similare datelor raportate de
alti cercetatori. De exemplu, Royblatt L. si coaut. (1993) [22]
au observat persistenta timp de 6 ore a efectului analgezic al
ketaminei, administrate in doza de 0,15 mg/kg; Tverskoy M. si
coaut. (1994) [12] au descris o reducere a ariei de hiperalge-
zie pericicatriceale 48 de ore postoperatoriu, dupa utilizarea
ketaminei. Fu E. si coaut. (1997) [20] a demonstrat reducerea
necesarului de morfina 48 de ore postoperatoriu la o adminis-
trare preemptiva de morfina. Reducerea necesarului de mor-
find a ramas semnificativa la 24 de ore postoperatoriu dupa
inductia anesteziei cu ketamina in timpul interventiei cezari-
ene elective. Analizand rezultatele obtinute si luand in consi-
deratie datele raportate de alti investigatori, noi presupunem
ca perfuzarea intravenoasa continud de ketamina in doze mici
(0,1-0,5 mg/kg/ord) induce un efect persistent asupra sensi-
tizarii sistemului nervos central la durere, cauzata de influxul
nociceptiv crescut in timpul si dupa interventia chirurgicala,
indiferent de modalitatea de administrare. Rezultatul este si-
milar - actionarea de lungd durata a ketaminei asupra sensiti-
zarii centrale [21].

Efectele analgezice ale ketaminei sunt mediate prin mai
multe mecanisme [22]. Antagonismul necompetitiv al recep-
torului NMDA asigura cea mai mare parte din efectul analgezic
prin blocarea canalului ionic al receptorului [22]. Apoi, anta-
gonistii NMDA reduc fenomenul de amplificare si sensitizare
centrala, unde receptorii NMDA joaca un rol central, in timp ce
morfina aboleste fenomenul de amplificare doar in doze foarte
mari [23]. Acest efect de duratd asupra sensitizarii celulare ar
putea explica analgezia extinsa dupa perfuzarea continua de
ketaminad in doze mici, pe care noi am studiat-o. Prin aceleasi
mecanisme explicam si efectul preventiv la dezvoltarea hipe-
rexcitabilitatii.

Pe de altd parte, o alta ipoteza stipuleaza ca dozele mici de
ketamind ar avea o interactiune sinergica cu opioizii, carora
le blocheazi efectul de activare al receptorilor NMDA [24]. In
plus, potentierea efectelor morfinei, administrate intratecal,
de catre un antagonist NMDA, cu referire asupra fenomenului
de amplificare a nociceptiei, produs de fibrele C in cornul me-
dular dorsal, a fost raportat in alt studiu clinic [23]; de aseme-
nea, antagonistii NMDA par sa posede un avantaj suplimentar,
ce constd 1n atenuarea fenomenului de tolerantd, produs de
opioizi [24]. Aceste rezultate fac posibila addugarea unor doze
mici de ketamina la morfina care este administrata intravenos.

Mai departe, o analgezie calitativa in perioada postopera-
torie precoce este un factor care asigura o recuperare posto-
peratorie mai scurtd, o ambulatie mai rapida si o durata totala
de spitalizare mai redusa [25].

Tehnicile de analgezie regionala (blocul de nervi periferici
sau analgezia peridurald) sunt foarte eficiente in blocarea du-
rerii provocate, insa acestea necesita dispunerea unui personal
instruit In domeniu si pot avea efecte secundare semnificative,
dar pot fi indicate pentru interventii mai invazive [25]. Anal-
gezicele sistemice, in cadrul unei analgezii balansate, sunt mai
adecvate pentru chirurgia abdominala. In acest studiu, rezulta-
tele noastre sugereaza ca ketamina ar fi un component valoros.
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this period of time was beyond the pharmacological actions of
ketamine. This benefit did not persist at longer than 72 hours in
both groups. Postoperative analgesia effect of prolonged intra-
operative low-dose ketamine administration, reflected in our
results, can be proved by the data described by other scientists.
For example, Royblatt L. et al. (1997) [22] found pain relief af-
ter the administration of ketamine 0.15 mg/kg mainly during
six hours; Tverskoy M. et al. (1994) [12] showed a decrease in
wound hyperalgesia 48 hours after anesthesia using ketamine.
Fu E. et al. (1997) [20] observed a decrease in morphine re-
quirement induced by preemptive ketamine during the two
days of their study. The reduction of morphine consumption
was still present 24 hours after an induction of anesthesia with
ketamine for elective cesarean section. Analyzing the results we
have got, and taking in to account some data reported by other
researches we suppose that prolonged infusion of ketamine in
low-dose (0.1-0.5 mg/kg/h) provides the persistent effect on
central nervous system (CNS) sensitization to pain caused by
increased nociceptive input during and after surgery, regard-
less of the regimen of administration, either as a continuous
infusion. It results in long-lasting effect of ketamine on central
sensitization [21].

Analgesic properties provided by ketamine are mediated
by a number of mechanisms [22]. NMDA receptor noncom-
petitive antagonism accounts for most of its analgesic effects
through a use-dependent channel blockade [22], NMDA re-
ceptor antagonists reduced wind-up and central sensitization,
and the receptors for NMDA are thought to play a pivotal role
in CNS nociceptive sensitization, whereas morphine abolished
wind-up only at very large doses [23]. This long-term effect
on cellular sensitization may explain the extended analgesic
action of prolonged infusion of low-dose ketamine that we ex-
amined. Also by these mechanisms we can explain the preven-
tive effect on the development of hyper excitability.

On the other hand, there is another hypothesis, which ex-
plains the analgesic effect of low-ketamine doses consists in
the synergistic interaction among opioids, eliciting activation of
the NMDA receptors [24] and NMDA antagonists. Furthermore,
potentiation between the effects of intrathecal morphine and
an NMDA antagonist on wind-up of C fiber-evoked responses
of spinal dorsal horn neurons has been reported by other re-
searchers in a clinical study [23], also NMDA antagonists seem
to have the additional advantage of attenuating analgesic tol-
erance to opioids [24]. These results suggest the possibility of
adding small-dose ketamine to morphine administered IV.

Furthermore, effective pain control during early post-opera-
tive period is a factor in better and faster postoperative recovery,
earlier ambulation, and shorter duration of hospital stay [25].

Techniques using regional analgesia (peripheral nerve
block or epidural analgesia) are especially effective in block-
ing provoked pain, but they require technical expertise, may
have significant side effects, and may be indicated in invasive
surgery [25]. Systemic analgesics in a multimodal approach
are more appropriate to abdominal surgery. In this analgesic
regimen, our results suggest that ketamine may be a useful
component.



Concluzii

Studiul nostru demonstreaza, ca dozele intraoperatorii mici
de ketamind, administrate in perfuzare intravenoasa continuag,
prelungitd, pot amplifica semnificativ gradul de analgezie post-
operatorie In chirurgia abdominal3, fara efecte adverse. Acesta
este rezultatul probabil al ketaminei asupra fenomenului de
sensitizare centrald. Efectul este dependent de momentul si
durata administrarii ketaminei in timpul interventiei chirurgi-
cale si nu depinde de doz3, in diapazonul 0,1-0,5 mg/kg/ora.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Exista mai multe chestionare de screening pentru iden-
tificarea AOS (Berlin, ASA-checklist, STOP-BANG, EPS), insa
acestea, deocamdatd, nu sunt utilizate in cadrul evaluarii pre-
operatorii a pacientului. in consecinti, nu este cunoscuti uti-
litatea lor In prognozarea survenirii complicatiilor postope-
ratorii si, respectiv, rolul lor in luarea unor masuri preventive,
diagnostice sau de tratament.

Ipoteza de cercetare

Deoarece contin diferiti parametri de evaluare, chestiona-
rele de screening pentru AOS au o capacitate diferitd in prezi-
cerea survenirii complicatiilor postoperatorii.

Noutatea adusa literaturii stiintifice din domeniu

Chestionarele de screening pentru AOS au demonstrat ca-
pacitati predictive acceptabile pentru complicatiile de origine
cardiovascularg, dar nu si pentru complicatiile si evenimente-
le adverse de alta origine.

Rezumat

Introducere. Apneea obstructiva de somn (AOS) este o pa-
tologie frecvent intalnita in randul populatiei feminine si mas-
culine cu varsta cuprinsa intre 30 si 60 de ani, dar, din pacate,
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What is not known yet, about the topic

There are several screening questionnaires to identify
OSA (Berlin, ASA-checklist, STOP-BANG, PES), but these are not
yet used in the preoperative evaluation of the patient. Con-
sequently, it is not known their usefulness in predicting the
occurrence of postoperative complications and, respectively,
their role in taking of the preventive measures, diagnosis or
treatment.

Research hypothesis

Because they include different evaluation parameters,
screening questionnaires for OSA have different capacity in
predicting the occurrence of postoperative complications.

Article’s added novelty on this scientific topic

OSA screening questionnaires showed acceptable predic-
tive capacity for cardiovascular complications, but not for
complications and adverse events of another origin.

Abstract

Introduction. Obstructive sleep apnea (OSA) is a disorder
common among female and male population aged between 30
and 60 years, but unfortunately, undiagnosed in 82% to 93%



nediagnosticata in 82% - 93% dintre cazuri. Pacientii cu AOS
dezvolta complicatii postoperatorii semnificativ mai frecvent
decat cei fara AOS. Utilizarea chestionarelor specializate de
screening pentru AOS la etapa de evaluare preoperatorie ar
putea identifica pacientii suferinzi de maladia data (in special,
daca acestia au ramas nediagnosticati pana la acel moment).
In consecint3, cunoasterea existentei AOS la pacientul operat
in mod programat ar putea reduce numadrul de complicatii
postoperatorii si evenimente adverse, daca se vor aplica ma-
suri preventive si de reducere a riscului. in aceasti ordine de
idei, scopul studiului a fost de a evalua capacitatea predictiva a
chestionarelor de screening preoperatoriu pentru AOS (Berlin,
ASA-checklist, STOP-BANG si EPS) pentru complicatiile posto-
peratorii, la pacientii beneficiari de interventii programate.

Material si metode. Studiu prospectiv de cohorta, de-
scriptiv-analitic. Aviz pozitiv al Comitetului de Etica a Cerceta-
rii. Acord informat scris. Analizate 400 de seturi de date com-
plete, provenite de la pacienti programati pentru interventii
chirurgicale. Au fost utilizate chestionarele Berlin, ASA-check-
list, STOP-BANG si EPS. Postoperatoriu, pana la externare, in-
registrate evenimentele adverse si complicatiile. Calculate: Se,
Sp, PPV, NPV si LR pentru capacitatea de identificare a compli-
catiilor postoperatorii pentru fiecare chestionar.

Rezultate. Prevalenta AOS in populatia studiata a fost de
60,2%-77,2%, 1n functie de chestionarul aplicat. Corespun-
zator, rata complicatiilor a fost, AOS [+] vs. AOS [-]: cardiovas-
culare [48,2%-61,1%] - [7,9%-21,2%], respiratorii [12,2%-
13,6%] - [3,2%-5,0%], AVC [0,0%-0,5%] - [0,0%-0,5%],
trezire prelungita din anestezie [1,2%-2,4%] - [0,0%-1,2%],
febra postoperatorie [1,7%-2,7%] - [1,2%-2,2%], 10T difici-
1a [2,0%-2,5%)] - [0,2%-0,7%], transfer neprogramat in UTI
[3,2%-4,2%] - [0,0%-1,0%]. Chestionarul Berlin vs. STOP-
BANG a avut urmatoarele performante predictive pentru com-
plicatiile cardiovasculare: Se (0,61 vs. 0,59); Sp (0,92 vs. 0,90);
PPV (0,88 vs. 0,85); NPV (0,70 vs. 0,68), LR (7,68 vs. 5,95).

Concluzii. Toate chestionarele testate au demonstrat capa-
citati predictive acceptabile si utile din punct de vedere clinic
pentru complicatiile de origine cardiovasculard, dar nu si pen-
tru complicatiile si evenimentele adverse de alta origine; in
acest sens, cele mai bune performante 1-au demonstrat chesti-
onarele Berlin si STOP-BANG.

Cuvinte cheie: apnee obstructiva de somn, complicatii pe-
rioperatorii, screening preoperatoriu.

Introducere

Sforaditul intens si persistent, insotit de senzatia de sufocare,
de pauze respiratorii prelungite, observate de membrii famili-
ei [1] si somnolenta excesiva in timpul zilei [2] sunt simptome
caracteristice pentru apneea obstructiva de somn. Anestezi-
ologul, datorita utilizarii unei metodologii standardizate de
evaluare preanestezica (preoperatorie) si estimare a riscurilor
pacientului, volens-nolens, a devenit specialistul-cheie 1n iden-
tificarea apneei obstructive de somn, care nu a fost diagnosti-
cata la pacient la etapa de asistenta medicald primara.

Gupta R. si colab. (2001) au demonstrat existenta unui risc
sporit de complicatii postoperatorii (39% vs. 18%), unei rate

Prognozarea complicatiilor postoperatorii la pacientii cu AOS

of cases. OSA patients develop postoperative complications
significantly more often than those without OSA. Using spe-
cialized screening questionnaires for OSA preoperative eva-
luation stage could identify patients suffering from this disea-
se (particularly if they have remained undiagnosed until that
time). Therefore, knowledge of the existence at the patient of
OSA, which support scheduled surgery, could reduce the num-
ber of postoperative complications and adverse events, if will
apply preventive measures and risk reduction. In this context,
the aim of the study was to assess the predictive ability of pre-
operative screening questionnaires for OSA (Berlin, ASA-check-
list, STOP-BANG, PES) for postoperative complications at the
patient’s beneficiary for elective surgery.

Material and methods. A prospective, descriptive-analy-
tic, cohort study. Approval of Ethics Committee for Research
was received. Written informed consent was obtained from all
patients; 400 complete datasets were analyzes. Before a sche-
duled surgery, were used: Berlin, ASA-checklist, STOP-BANG
and PES questionnaires for OSA screening. Postoperatively,
until discharge, were recorded adverse events and compli-
cations. It was calculated Se, Sp, PPV, NPV and LR for ability
to identify postoperative complications of the each question-
naire.

Results. The prevalence of OSA in the studied population
was 60.2% to 77.2%, depending on the applied questionnai-
re. Correspondingly, the rate of complications was, AOS [+] vs.
AOS [-]: cardiovascular [48.2% to 61.1%] - [7.9% to 21.2%)],
respiratory [12.2% to 13.6%] - [3.2% to 5.0%], stroke [0.0% to
0.5%] - [0.0% to 0.5%], prolonged awakening from anesthesia
[1.2% to 2.4%] - [0,0 % to1.2%], post operative fever [1.7% to
2.7%] - [1.2% to 2.2%], difficult OTI [2.0% to 2.5%] - [0 2% to
0.7%], unscheduled transfer to ICU [3.2% to 4.2%] - [0.0% to
1.0%]. Berlin questionnaire vs. STOP-BAND questionnaire had
the following predictive performance for cardiovascular com-
plications: Se (0.61 vs. 0.59); Sp (0.92 vs. 0.90); PPV (0.88 vs.
0.85); NPV (0.70 vs. 0.68), LR (7.68 vs. 5.95).

Conclusions. All tested questionnaires showed an accep-
table predictive capacity and clinical utility for cardiovascular
origin complications, but not for complications and adverse
events of another origin; in this sense, the best performance
was shown by STOP-BANG and Berlin questionnaires.

Key words: obstructive sleep apnea, postoperative com-
plications, preoperative screening.

Introduction

Intense and persistent snoring, accompanied by short-
ness of breath, prolonged respiratory pauses seen by family
members [1] and excessive sleepiness during the day [2] are
symptoms that characterized obstructive sleep apnea. Anes-
thetist, due to using a standardized methodology for preop-
erative evaluation and patient risk estimation, volens-nolens,
become a key specialist in identifying obstructive sleep apnea,
at which the patient was not diagnosed at the stage of primary
healthcare.

GuptaR. etal (2001) have shown an increased risk of post-
operative complications (39% vs. 18%), a higher rate of trans-



Prediction of postoperative complications in patients with OSA

mai mare de transfer in Unitatea de Terapie Intensiva (24% vs.
9%) si unei durate de spitalizare semnificativ mai lunga la pa-
cientii suferinzi de AOS, comparativ cu persoanele din grupul
de control, identici dupa varsta, repartizarea pe sexe si indice-
le de masa corporala (IMC) [3].

Riscul de complicatii perioperatorii depinde de clasa ASA
(Societatea Americana a Anesteziologilor) [4, 5], varsta [6-8],
urgenta interventiei, comorbiditatile cardiace [9, 10], fumat
[11-13], durata interventiei chirurgicale [14-16], tipul anes-
teziei [17, 18], de prezenta bronhopatiei obstructive cronice,
bolii coronariene si insuficientei renale [12]. Riscul de compli-
catii postoperatorii depinde, de asemenea, de tipul interventi-
ei chirurgicale, rata de complicatii fiind mai mare la pacientii
operati pe abdomen [19-21].

AOS are impact economic negativ din cauza cresterii dura-
tei de spitalizare si, respectiv, a costurilor aferente asistentei
medicale [22].

Exista mai multe chestionare specifice care sunt disponi-
bile pentru a identifica pacientii cu risc crescut de AOS prin-
tre pacientii programati pentru interventii chirurgicale. Patru
dintre aceste chestionare au fost validate pentru populatia
chirurgicala: Berlin, ASA-checklist, STOP-BANG, Evaluarea Pre-
operatorie a Somnului (EPS).

Chestionarul Berlin este folosit pe larg pentru identificarea
pacientilor cu risc inalt de AOS. El contine 11 intrebari, diviza-
te In trei categorii de simptome, care au fost validate pentru
etapa de asistenta medicala primara a pacientilor [23]. Prima
categorie de simptome include cinci intrebari care se refera la
prezenta sforaitului; cea de a doua categorie include trei intre-
bari despre somnolenta din timpul zilei, iar a treia categorie
releva prezenta sau absenta hipertensiunii arteriale. Prima si a
doua categorie sunt considerate pozitive, daca se dau doua sau
mai multe raspunsuri pozitive. Categoria a treia este pozitiva
daca pacientul are un istoric de hipertensiune arteriald sau un
index de masa corporala (IMC) >30 kg/m? Doud sau mai multe
categorii pozitive denota un risc sporit de AOS [23-25].

S-a constatat ca sensibilitatea cea mai inaltd in detectarea
AOS o are chestionarul STOP-BANG [26]. Recent, chestionarul
STOP-BANG (sfordit, oboseala in timpul zilei, apnei observate,
presiune arteriala Tnaltd, indexul masei corporale >35 kg/m?,
varsta >50 de ani, circumferinta gatului >40 cm, sexul mascu-
lin) a fost validat ca o modalitate de screening a AOS in peri-
oada preoperatorie [26]. Acest chestionar contine 8 Intrebari
cu raspunsuri ,da” sau ,nu”. Sunt considerati pacientii cu risc
inalt de AOS daca ei dau =3 raspunsuri ,da”.

Chestionarul Societdtii Americane al Anesteziologilor
(ASA) pare a fi, de asemenea, promitator [27]. Chestionarul
ASA contine 12 elemente, grupate in trei categorii. Prima cate-
gorie denotd prezenta sau absenta simptomelor caracteristice
AOS; a doua categorie denota prezenta sforaitului si pauzelor
respiratorii, iar a treia categorie include prezenta somnolentei
si adormirii In timpul evenimentelor nestimulatorii. Daca doi
sau mai multi itemi din primele doua categorii sunt pozitivi
- categoria este considerata pozitiva. Categoria a treia este po-
zitiva, daca unul sau ambii itemi sunt pozitivi. Daca doua sau
mai multe categorii sunt pozitive, atunci pacientul este consi-
derat cu risc crescut de AOS.
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fer to Intensive Care Unit (24% vs. 9%) and increased length
of hospital stay in patients with OSA, compared with control
subjects matched for age, sex and body mass index (BMI) [3].

The risk of perioperative complications depends on the
ASA class (American Society of Anesthesiologists) [4, 5], age
[6-8], emergency surgery, cardiac comorbidities [9, 10], smo-
king [11-13], duration of surgery [14-16], type of anesthesia
[17, 18], chronic obstructive pulmonary disease, coronary ar-
tery disease and renal failure [12]. The risk of postoperative
complications depends also on the type of surgery; the rate
of complications is higher in patients undergoing abdominal
surgery [19-21].

OSA has a negative economic impact due to increased
length of stay and, respectively, the costs of medical care [22].

There are several specific questionnaires available to iden-
tify patients at high risk of OSA among patients scheduled for
surgery. Four of these questionnaires have been validated for
surgical population: Berlin, ASA-checklist, STOP-BANG, Preope-
rative Evaluation of Sleep (PES).

Berlin questionnaire is widely used to identify patients at
high risk of OSA. It consists of 11 items, grouped into three
categories of symptoms and has been validated for application
in primary care [23]. The first category of symptoms includes
five questions which related the presence of snoring; the se-
cond category includes three questions about daytime sleepi-
ness, and the third category reveals the presence or absence of
hypertension. The first and second categories are considered
positive if they give two or more positive responses. Category
three is positive if the patient has a history of high blood pres-
sure or body mass index (BMI) >30 kg/m? Two or more posi-
tive categories show a high risk of OSA [23-25].

It was found that the highest sensitivity in detecting OSA
has STOP-BANG questionnaire [26]. Recently, the STOP-BANG
questionnaire (snoring, daytime fatigue, observed episodes of
apnea, high blood pressure, body mass index >35 kg/m?, age
>50 years, neck circumference >40 cm, male) was validated
as a way for screening of OSA in the preoperative period [26].
This questionnaire contains 8 questions with answers “yes” or
“no”. Patients are considered at high risk if they give OSA 23
answers “yes”.

The American Society of Anesthesiologists (ASA) question-
naire seems also promising [27]. ASA questionnaire contains
12 items, grouped into three categories. The first category in-
dicates the presence or absence of symptoms characteristic
for OSA. The second category shows snoring and breathing
apnea, and the third category includes somnolence and sleep
during non-stimulating events. If two or more items are posi-
tive in the first two categories - category is considered posi-
tive. Category three is positive if one or both items are posi-
tive. If two or more categories are positive, then the patient is
considered at high risk for OSA.

Preoperative Evaluation of Sleep questionnaire is based
on two components [28]. The first part of the questionnaire
is completed by the patient, who determines the presence or
absence of snoring, and the second is completed by medical
staff, recorded parameters are neck circumference and the
presence or absence of hypertension.



Chestionarul de Evaluare Preoperatorie a Somnului are la
baza doua componente [28]. Prima parte a chestionarului este
completata de pacient, in care se determind prezenta sau ab-
senta sforditului, iar a doua parte este completata de persona-
lul medical, parametrii inregistrati sunt circumferinta gatului
si prezenta sau absenta hipertensiunii arteriale.

in aceasti ordine de idei, scopul studiului a fost de a evalua
capacitatea predictiva a chestionarelor de screening preope-
ratoriu pentru AOS (Berlin, ASA-checklist, STOP-BANG si EPS)
pentru complicatiile postoperatorii, la pacientii beneficiari de
interventii programate.

Material si metode
A fost efectuat un studiu prospectiv, de cohorta, n care au
fost inclusi 400 de pacienti, beneficiari de interventii chirur-
gicale programate pe aparatul locomotor si cavitatea abdomi-
nald, cu anestezie totald intravenoasa sau anestezie loco-re-
gionala. Cercetarea a avut loc la Catedra de anesteziologie si
reanimatologie ,,Valeriu Ghereg” (baza clinica a Institutului de
Medicina Urgenta) in perioada 28 martie 2014 - 1 iunie 2015.
In cercetare au participat pacienti adulti, cu varstele cuprinse
intre 29 si 82 de ani (media - 56 de ani). Toti pacientii au dat
un acord informat in scris pentru inrolarea in studiu. Apro-
barea etica pentru studiu a fost obtinuta de la Comitetul de
Etica a Cercetarii al USMF ,Nicolae Testemitanu” (sedinta din
24.03.2014).
Criterii de includere in studiu au fost:
= pacienti adulti (218 ani), care au dat acordul informat
pentru a fi inrolati in studiu;
= capabili sa citeasca si sa indeplineasca chestionarele de
screening propuse;
= programati pentru interventii chirurgicale pe abdomen
sau extremitati.

Criterii de excludere din studiu au fost:

= dorinta pacientului de a iesi din studiu;

= interventii pe doud segmente concomitent sau pe teren
septic preexistent;

= completarea necalitativa sau incompletd a chestionare-
lor;

= necesitatea de reinterventie.

Numarul necesar de pacienti pentru testarea ipotezei de
studiu a fost calculat cu ajutorul unei aplicatii on-line, conform
metodei propuse de Eng]J. [29] si Acklaman P. [30]. Astfel, pen-
tru o putere a studiului de 80%, la o prevalentd a AOS de 10%
in populatie si un p<0,05, identificarea unei diferente minime
de 20% intre performantele chestionarelor, a necesitat un
esantion de 400 de pacienti.

Le evaluarea preoperatorie a pacientilor, au fost utilizate
chestionarele de screening: Berlin, ASA-checklist, STOP-BANG
si EPS. Postoperatoriu (pana la externarea din spital), au fost
inregistrate toate complicatiile sau evenimentele adverse pro-
duse, de orice origine. Pe langa aceste date, au mai fost inre-
gistrati parametrii demografici, tipul interventiei chirurgicale,
tehnica anestezica aplicata.

In functie de scorul dat de fiecare chestionar, acelasi esan-
tion de 400 de pacienti a fost impartit in ,pacienti cu risc spo-
rit de AOS” (AOS [+]) si ,pacienti fara risc de AOS” (AOS [-]).

Prognozarea complicatiilor postoperatorii la pacientii cu AOS

In this context, the aim of the study was to assess the pre-
dictive ability of preoperative screening questionnaires for
OSA (Berlin, ASA-checklist, STOP-BANG and PES) for postop-
erative complications in patients undergoing elective surgery.

Material and methods
It was performed a prospective, cohort study, in which
400 patients were enrolled, beneficiaries of elective surgery
on musculoskeletal system and abdominal cavity, with total
intravenous anesthesia or loco-regional anesthesia. The re-
search took place at the Chair of Anesthesiology and Reanima-
thology “Valeriu Ghereg” (with clinical base in the Emergency
Medicine Institute) between March, 28, 2014 - June, 1, 2015.
In the research took part adult patients, aged between 29 and
82 years (mean - 56 years). All patients gave written informed
consent for a study entry. Ethical approval for the study was
obtained from the Research Ethics Committee of the Nicolae
Testemitanu SUMPh (meeting on 24.03.2014).
The inclusion criteria were:
= adults patients (218 years) who gave informed consent
to be enrolled in the study;
= able to read and comply with the proposed screening
questionnaires;
= scheduled for surgery on the abdomen or extremities.

The exclusion criteria were:

= patient wish to get out of study;

= surgery on two segments simultaneously or existing sep-
tic field;

= poorly completed or incomplete questionnaires;

= the need for reoperation.

The required number of patients to test the hypothesis
of the study was calculated using an on-line application, the
method proposed by Eng J. [29] and Acklaman P. [30]. Thus,
the power of the study 80%, to 10% prevalence of OSA in the
population and p<0.05, identifying a minimum difference of
20% between the performance of questionnaires, required a
sample of 400 patients.

For preoperative evaluation of patients were used scree-
ning questionnaires: Berlin, ASA-checklist, STOP-BANG and
PES. Postoperative (until hospital discharge), were recorded
all complications or adverse events produced, of any origin. In
addition to these facts, were recorded demographic parame-
ters, type of surgery, anesthetic technique used.

Depending on the score given for each questionnaire, the
same sample of 400 patients was divided into “high-risk pa-
tients for OSA” (OSA [+]) and “patients without risk for OSA”
(OSA[-D.

For each dataset OSA [+] and OSA [-], for each questionna-
ire, were recorded postoperative complications of: cardiovas-
cular origin (hypertension, hypotension, cardiovascular insta-
bility, cardiac arrhythmia, myocardial infarction); respiratory
origin (respiratory failure, need for postoperative mechanical
ventilation of the lungs 260 min, pneumonia, laryngospasm);
other adverse events and complications (unplanned trans-
fer to ICU, difficult intubation, stroke, postoperative fever
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Pentru fiecare serie AOS [+] si AOS [-], pentru fiecare ches-
tionar in parte, au fost inregistrate complicatiile postope-
ratorii: de origine cardiovasculara (hipertensiune arteriala,
hipotensiune arterialg, instabilitate cardio-vasculara, aritmie
cardiacg, infarct miocardic); de origine respiratorie (insufici-
enta respiratorie, necesitatea de a ventila plamanii artificial
postoperatoriu 260 min, pneumonie, laringospasm); alte eve-
nimente adverse si complicatii (transfer neplanificat in UTI,
intubatie dificila, accident vascular cerebral, febra [238,5°C]
postoperatoriu. Hipertensiunea arteriald a fost definita drept
o crestere a presiunii arteriale sistolice 225% fata de valorile
initiale pe o durata de minim 5 min. Hipotensiunea arteriala a
fost definita drept o scadere a presiunii arteriale sistolice <90
mmHg pe o durata de minim 5 min.

Frecventa fiecarei complicatii, identificate in seriile AOS [+]
vs. AOS [-], provenite de la fiecare chestionar de screening, a
stat la baza calcularii sensibilitatii (Se), specificitatii (Sp), valo-
rii predictive pozitive (PPV), valorii predictive negative (NPV)
si a raportului de verosimilitate (LR) a chestionarelor testate.

Rezultatele primare din chestionare au fost numerizate in
tabel Excel. Prelucrarea statistica a fost efectuata cu softul de
analiza statistica GraphPad Prism 4 (GraphPad Software, San
Diego, California, SUA). Rezultatele sunt prezentate drept va-
lori absolute si relative (datele binare), sau drept medie si in-
terval de confidenta de 95% (datele de tip continuu).

Rezultate

Au fost analizate 400 de seturi complete de date. Diagrama
CONSORT al fluxului pacientilor, inrolati in studiu, este pre-
zentata In Figura 1.

Evaluarea pentru inrolare (n=558)

Exclusi (n=135)
o > = nu au indeplinit criteriile de
® includere (n=98)
E = au refuzat participarea (n=31)
= 3 survenit un criteriu de
excludere (n=6)
A 4
Completare seturi de chestionare (n=423)
Exclugi dupa completare (n=23)
$ = chestionare incomplete (n=6)
; = au solicitat iesirea din studiu (n=13)
S = follow-up esuat (n=2)
= alte cauze (n=1)
'8 | Seturi de date analizate (n=400)
e
© = excluse din analiza (n=0)

Fig. 1 Diagrama CONSORT a fluxului de pacienti.
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[238.5°C]. Hypertension was defined as an increase in systolic
blood pressure 225% from baseline for a period of minimum
5 min. Hypotension was defined as a decrease in systolic blood
pressure <90 mm Hg for a period of minimum 5 min.

The frequency of each complications, identified in OSA [+]
vs. OSA [-] series, from each screening questionnaire, was the
basis for calculation of sensitivity (Se), specificity (Sp), positi-
ve predictive value (PPV), negative predictive value (NPV) and
likelihood ratio (LR) of the tested questionnaires.

Primary results of the questionnaires were numbered in
Excel table. The statistical analysis was performed with Gra-
phPad Prism 4 software for statistical analysis (GraphPad
Software, San Diego, California, USA). Results are presented
as absolute and relative values (binary data) or as mean and
confidence interval of 95% (continuous data).

Results

It was analyzed 400 complete sets of data. CONSORT dia-
gram of the patients flow, enrolled in the study, is shown in
Figure 1.

The general characteristics of the patients, according to in-
creased risk or decreased risk of obstructive sleep apnea, ge-
nerated by questionnaires, is presented in Table 1. Thus, it was
found that both series of patients with OSA [+], and the range
of patients with OSA [-], generated by questionnaires, are sta-
tistically identical (i.e., questionnaires have similar capacities
to divide patients according to the degree of risk in terms of
physical and demographic parameters).

Rating for enrolment (n=558)

Excluded (n=135)

= have not met inclusion criteria
(n=98)

= refused to participate (n=31)

enrolment

= occurred an exclusion criteria (n=6)

A 4

Completion of questionnaires set (n=423)

A 4

Excluded after completion (n=23)
= incomplete questionnaires (n=6)
= sought out the study (n=13)

follow-up

= follow-up failed (n=2)
= other causes (n=1)

v

Datasets used (n=400)
= excluded from analysis (n=0)

analysis

Fig. 1 CONSORT diagram of the patients flow.
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Table 1. The general characteristics of patients according to increased risk or decreased risk of obstructive sleep apnea, generated by

questionnaires.
Berlin ASA-checklist STOP-BANG PES
Parameters A0S+ AOS- A0S+ AOS- A0S+ AOS- A0S+ AOS-
(n=309) (n=91) (n=249) (n=151) (n=286) (n=114) (n=241) (n=159)
Age, years 57.0 52.0 56.0 57.0 57.8 51.7 57.0 55.0
(56.1-58.3) (50.5-54.0)  (55.3-57.6)  (53.8-57.2)  (56.8-58.9)  (50.0-53.4) (56.4-58.7) (52.4-55.4)
Men, n (%) 91 41 71 61 107 25 99 33
(29.4%) (45.0%) (28.5%) (40.3%) (37.4%) (21.9%) (41.0%) (20.7%)
Height, cm 166 168 166 167 167 166 168 165
(165-167) (166-170) (165-167) (166-169) (166-168) (164-167) (167-169) (163-166)
Body mass, kg 88.0 75.0 89.0 78.0 90.2 75.3 90.0 75.0
(86.7-90.7) (73.8-79.3)  (87.5-92.1) (77.4-81.7) (88.1-92.1) (72.6-77.0) (90.3-94.5) (74.0-78.2)
BMI*, kg/m? 31.0 27.0 32.0 28.0 32.2 27.3 32.0 27.0
(31.3-32.7) (26.1-27.6)  (31.6-33.2)  (27.5-28.8) (31.5-32.9) (26.6-29.1) (31.9-33.4) (27.2-28.8)
Neck circumf, cm 40.0 38.0 40.0 38.0 41.0 37.0 41.0 37.0
(39.8-40.7) (37.1-386)  (39.9-41.0) (38.0-39.1) (40.4-41.3) (36.5-37.4) (41.2-42.2) (36.3-37.1)
Abdomen circumf,, cm 106 94 107 97 107 94 110 96
(104-108) (91-96) (105-109) (95-99) (106-109) (90-95) (107-111) (93-97)
Length of hospital stay, days 9.0 7.0 9.0 8.0 9.0 8.0 9.0 8.0
(10.1-11.8) (8.4-11.0) (9.9-11.8) (9.2-11.5) (10.1-11.9)  (8.6-10.9) (10.0-11.9) (9.2-11.3)

Note: for continuous data, results are presented as the mean and confidence interval 95%; for binary data, results are presented as absolute and relative
values. - body mass index.

Tabelul 1. Parametrii generali ai pacientilor, in functie de riscul sporit sau riscul diminuat de apnee obstructiva de somn,

generat de chestionare.

Berlin ASA-checklist STOP-BANG EPS
P: tri
arametrt AOS+ AOS- A0S+ AOS- A0S+ AOS- AOS+ AOS-
(n=309) (n=91) (n=249) (n=151) (n=286) (n=114) (n=241) (n=159)
Varsta, ani 57,0 52,0 56,0 57,0 57,8 51,7 57,0 55,0
(56,1-58,3) (50,5-54,0) (553-57,6)  (53,8-57,2) (56,8-58,9) (50,0-534)  (56,4-58,7) (52,4-55,4)
Barbati, n (%) 91 41 71 61 107 25 99 33
(29,4) (45,0) (28,5) (40,3) (37,4) (21,9) (41,0) (20,7%)
inélﬁmea, cm 166 168 166 167 167 166 168 165
(165-167) (166-170) (165-167) (166-169) (166-168) (164-167) (167-169) (163-166)
Masa corporalg, kg 88,0 75,0 89,0 78,0 90,2 75,3 90,0 75,0
(86,7-90,7) (73,8-79,3) (87,5-921)  (77,4-817) (88,1-92,1) (72,6-77,0)  (90,3-94,5) (74,0-78,2)
IMCt, kg/m? 31,0 27,0 32,0 28,0 32,2 27,3 32,0 27,0
(31,3-32,7) (26,1-27,6)  (31,6-33,2)  (27,5-288)  (31,5-32,9) (26,6-29,1)  (31,9-33,4) (27,2-288)
Circumf. gat, cm 40,0 38,0 40,0 38,0 41,0 37,0 41,0 37,0
(39,8-40,7) (37,1-38,6) (39,9-41,0)  (38,0-39,1) (40,4-41,3) (365-37,4)  (41,2-42,2) (36,3-37,1)
Circumf. abdomen, cm 106 94 107 97 107 94 110 96
(104-108) (91-96) (105-109) (95-99) (106-109) (90-95) (107-111) (93-97)
Durata spitalizarii, zile 9,0 7,0 9,0 8,0 9,0 8,0 9,0 8,0
(10,1-11,8) (8/4-11,0) (9,9-11,8) (9,2-11,5) (10,1-11,9) (8,6-10,9) (10,0-11,9) (9,2-11,3)

Notd: pentru datele de tip continuu, rezultatele sunt prezentate sub forma de medie si interval de incredere 95%; pentru datele de tip binar, rezultatele sunt

prezentate drept valori absolute si relative. *- indexul masei corporale.

Parametrii generali ai pacientilor, in functie de riscul sporit
sau riscul diminuat de apnee obstructiva de somn, generat de
chestionare, este prezentat in Tabelul 1. Astfel, s-a constatat,
ca atat seriile de pacienti AOS [+], cit si seriile de pacienti AOS
[-], generate de chestionare, sunt, din punct de vedere statis-
tic, identice (adicd, chestionarele au capacitati similare de se-
parare a pacientilor in functie de gradul de risc prin prisma
parametrilor fizici si demografici).

Postoperative complications and frequency of them (OSA
[+] vs. OSA [-]) for Berlin, ASA-checklist, STOP-BANG and PES
questionnaires are presented in Table 2.

Thus, it was found that patients from OSA [+] series re-
corded significantly more complications of cardiovascular
and respirator origin, significantly more cases of difficult oro-
tracheal intubation, unexpected transfer to ICU than patients
from OSA [-] series.
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Tabelul 2. Complicatiile depistate si compararea frecventei lor in functie de chestionarul utilizat.

o . Berlin ASA-checklist STOP-BANG EPS
Complicatii si evenimente
adverse AOS+ AOS- AOS+ AOS- AOS+ AOS- AOS+ AOS-
(n=351) (n=51) (n=293) (n=109) (n=337) (n=65) (n=277) (n=125)
Cardiovasculare 246 32 204 74 238 40 193 85
(61,1%) (7,9%) (61,0%) (18,5%) (59,5%) (10,0%) (48,2%) (21,2%)
Respiratorii 55 13 48 20 54 14 49 19
(13,6%) (3,2%) (12,0%) (5,0%) (13,5%) (3,5%) (12,2%) (4,7%)
TN UTI* 17 0 13 4 16 1 15 2
(4,2%) (0,0%) (3,2%) (1,0%) (4,0%) (0,25%) (3,7%) (0,5%)
[0T* dificila 10 1 9 2 9 2 8 3
(2,4%) (0,2%) (2,5%) (0,5%) (2,5%) (0,5%) (2,0%) (0,7%)
Trezire prelungita 10 0 7 3 8 2 5 5
(2,4%) (0,0%) (1,7%) (0,7%) (2,0%) (0,5%) (1,2%) (1,2%)
AVC’ 2 0 2 0 2 0 0 2
(0,5%) (0,0%) (0,5%) (0,0%) (0,5%) (0,0%) (0,0%) (0,5%)
Febra postoperatorlu . (2'7%) 5 10 6 10 6 7 9
(1,2%) (2,5%) (1,5%) (2,5%) (1,5%) (1,7%) (2,2%)
Nota: - transfer neprevazut in Unitatea de Terapie Intensiva; *- intubare oro-traheald; "~ accident vascular cerebral.
Table 2. Detected complications and comparing they frequency according to used questionnaire.
o Berlin ASA-checklist STOP-BANG PES
Complications and adverse
events A0S+ AOS- A0S+ AOS- A0S+ AOS- A0S+ AOS-
(n=351) (n=51) (n=293) (n=109) (n=337) (n=65) (n=277) (n=125)
Cardiovascular 246 32 204 74 238 40 193 85
(61.1%) (7.9%) (61.0%) (18.5%) (59.5%) (10.0%) (48.2%) (21.2%)
Respiratory 55 13 48 20 54 14 49 19
(13.6%) (3.2%) (12.0%) (5.0%) (13.5%) (3.5%) (12.2%) (4.7%)
UT to ICU* 17 0 13 4 16 1 15 2
(4.2%) (0.0%) (3.2%) (1.0%) (4.0%) (0.25%) (3.7%) (0.5%)
Difficult OTI* 10 1 9 2 9 2 8 3
(2.4%) (0.2%) (2.5%) (0.5%) (2.5%) (0.5%) (2.0%) (0.7%)
Slow recovery 10 0 7 3 8 2 5 5
(2.4%) (0.0%) (1.7%) (0.7%) (2.0%) (0.5%) (1.2%) (1.2%)
Stroke 2 0 2 0 2 0 0 2
(0.5%) (0.0%) (0.5%) (0.0%) (0.5%) (0.0%) (0.0%) (0.5%)
Postoperative fever 11 (2.7%) 5 10 6 10 6 7 9
(1.2%) (2.5%) (1.5%) (2.5%) (1.5%) (1.7%) (2.2%)

Note: *- unplanned transfer to Intensive Care Unit; *- orotracheal intubation.

Complicatiile postoperatorii si frecventa lor (AOS [+] vs.
AOS [-]) pentru chestionarele Berlin, ASA-checklist, STOP-
BANG si EPS sunt prezentate in Tabelul 2.

Astfel, s-a constatat, ca pacientii seriilor AOS [+] au inre-
gistrat semnificativ mai multe complicatii de origine cardio-
vasculara si respiratorie, semnificativ mai multe cazuri de in-
tubare oro-traheala dificil3, transfer neprevazut in UTI, decat
pacientii seriilor AOS [-].

Totodat3, s-a constatat, ca exista si diferente semnificative
in faptul, care dintre pacienti au fost plasati in seria AOS [+]
sau AOS [-], in functie de care chestionar s-a utilizat. Astfel,
unii pacienti, clasati AOS [+] de unele chestionare, au fost cla-
sati AOS [-] de altele si viceversa. In consecinti, chestionarul

It was also found, that there are significant differences
in the fact that what patients were placed in AOS [+] or AOS
[-] series, according to which questionnaire was used. Thus,
some patients, placed in OSA [+] series by some questionnai-
res, were ranked in OSA [-] series by other. Consequently, the
PES questionnaire do not differ OSA series [+] and OSA [-] abo-
ut cases of prolonged awakening; while other questionnaires
stipulates that exactly this difference is significant (Table 2).

Another situation occurred in cases of postoperative fever.
Here, all the questionnaires, showed a lack of statistical sig-
nificance between postoperative fever cases in their series of
OSA [+] vs. OSA [-] (Table 2).

Based on the results from Table 2, for all tested question-
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Tabelul 3. Performanta predictivd pentru complicatiile si evenimentele adverse postoperatorii a chestionarelor de screening pentru

apneea obstructiva de somn.

Evenimente Berlin STOP-BANG ASA-Checklist EPS

Complicatii cardio vasculare Se# 0,61 (0,56-0,66) 0,59 (0,54-0,64) 0,51 (0,45-0,56) 0,48 (0,43-0,53)
Sp* 0,92 (0,88-0,92) 0,90 (0,86-0,92) 0,81 (0,77-0,85) 0,78 (0,74-0,82)
PPV! 0,88 (0,84-0,91) 0,85 (0,80-0,89) 0,73 (0,67-0,78) 0,69 (0,63-0,74)
NPV™ 0,70 (0,66-0,74) 0,68 (0,64-0,72) 0,62 (0,58-0,66) 0,60 (0,56-0,64)
LR® 7,68 5,95 2,75 2,27

Complicatii respiratorii Se 0,13 (0,10-0,17) 0,13 (0,10-0,17) 0,12 (0,08-0,15) 0,12 (0,09-0,15)
Sp 0,96 (0,94-0,98) 0,96 (0,94-0,98) 0,95 (0,92-0,96) 0,95 (0,92-0,97)
PPV 0,80 (0,69-0,89) 0,79 (0,67-0,88) 0,70 (0,58-0,81) 0,72 (0,59-0,82)
NPV 0,52 (0,49-0,56) 0,52 (0,49-0,56) 0,51 (0,48-0,55) 0,52 (0,48-0,55)
LR 4,23 3,85 2,4 2,57

TN UTI Se 0,04 (0,02-0,06) 0,04 (0,02-0,06) 0,03 (0,01-0,05) 0,03 (0,02-0,06)
Sp 1,0 (0,99-1,0) 0,99 (0,98-0,99) 0,99 (0,97-0,99) 0,99 (0,98-0,99)
PPV 1,0 (0,80-1,0) 0,94 (0,71-0,99) 0,76 (0,5-0,93) 0,88 (0,63-0,98)
NPV 0,51 (0,47-0,54) 0,50 (0,47-0,54) 0,50 (0,47-0,54) 0,50 (0,47-0,54)
LR - 16,0 3,25 7,5

[0T* dificila Se 0,02 (0,01-0,04) 0,22 (0,01-0,04) 0,22 (0,01-0,04) 0,02 (0,008-0,03)
Sp 0,99 (0,98-0,99) 0,99 (0,98-0,99) 0,99 (0,98-0,99) 0,99 (0,97-0,99)
PPV 0,90 (0,58-0,99) 0,81 (0,48-0,97) 0,81 (0,48-0,97) 0,72 (0,39-0,93)
NPV 0,50 (0,47-0,54) 0,50 (0,46-0,53) 0,50 (0,46-0,53) 0,50 (0,46-0,53)
LR 10,0 4,5 4,5 2,66

Trezire prelungita Se 0,02 (0,01-0,04) 0,02 (0,008-0,03) 0,01 (0,007-0,03) 0,01 (0,004-0,02)
Sp 1,0 (0,99-1,0) 0,99 (0,98-0,99) 0,99 (0,97-0,99) 0,98 (0,97-0,99)
PPV 1,0 (0,69-1,0) 0,80 (0,44-0,97) 0,70 (0,34-0,93) 0,50 (0,18-0,81)
NPV 0,50 (0,47-0,54) 0,50 (0,46-0,53) 0,50 (0,46-0,53) 0,50 (0,46-0,53)
LR - 4,0 2,33 1,0

AVC Se 0,005 (0,0-0,01) 0,005 (0,0-0,01) 0,005 (0,0-0,01) 0,0 (0,0-0,009)
Sp 1,0 (0,99-1,0) 1,0 (0,99-1,0) 1,0 (0,99-1,0) 1,0 (0,98-0,99)
PPV 1,0 (0,15-1,0) 1,0 (0,15-1,0) 1,0 (0,15-1,0) 0,0 (0,0-0,84)
NPV 0,50 (0,46-0,53) 0,50 (0,46-0,53) 0,50 (0,46-0,53) 0,50 (0,46-0,53)
LR - - - 0,0

Febra post-operatorie Se 0,02 (0,01-0,04) 0,02 (0,01-0,04) 0,02 (0,01-0,04) 0,01 (0,007-0,03)
Sp 0,98 (0,97-0,99) 0,98 (0,96-0,99) 0,98 (0,96-0,99) 0,97 (0,95-0,98)
PPV 0,68 (0,41-0,88) 0,62 (0,35-0,84) 0,62 (0,35-0,84) 0,43 (0,19-0,70)
NPV 0,50 (0,46-0,53) 0,50 (0,46-0,53) 0,50 (0,46-0,53) 0,49 (0,46-0,53)
LR 2,2 1,66 1,66 0,77

Nota: rezultatele sunt prezentate sub forma de medie si interval de incredere 95%. - transfer neprevazut in Unitatea de Terapie Intensiva; *- intubare oro-
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traheald; - accident vascular cerebral; #- sensibilitate; §- specificitate; l- valoare predictiva pozitiva, "~ valoare predictiva negativa; - raportul de verosimili-

tate.

EPS nu prezinta diferente intre seriile AOS [+] si AOS [-] pro-
prii In ceea ce priveste cazurile de trezire prelungita; pe cand
celelalte chestionare stipuleazd, ca anume aceasta diferenta
este semnificativa (Tabelul 2).

O alta situatie s-a produs in cazul febrei postoperatorii.
Aici, toate chestionarele au prezentat o lipsa de semnificatie

naires were estimated Se, Sp, PPV, NPV and LR for all groups
of complications and adverse events; the results are shown in
Table 3.

It was found that all questionnaires have significant predic-
tive capacity, useful and applicable clinically in terms of cardi-
ovascular origin complications. Referring to respiratory com-
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Table 3. Predictive performance of postoperative complications and adverse events of the screening questionnaires for obstructive sleep

apnea.

Events

Berlin

STOP-BANG

ASA-Checklist

PES

Cardiovascular complications Se# 0.61 (0.56-0.66) 0.59 (0.54-0.64) 0.51 (0.45-0.56) 0.48 (0.43-0.53)
Sp? 0.92 (0.88-0.92) 0.90 (0.86-0.92) 0.81 (0.77-0.85) 0.78 (0.74-0.82)
PPV! 0.88 (0.84-0.91) 0.85 (0.80-0.89) 0.73 (0.67-0.78) 0.69 (0.63-0.74)
NPV™ 0.70 (0.66-0.74) 0.68 (0.64-0.72) 0.62 (0.58-0.66) 0.60 (0.56-0.64)
LR® 7.68 5.95 2.75 2.27

Respiratory complications Se 0.13 (0.10-0.17) 0.13 (0.10-0.17) 0.12 (0.08-0.15) 0.12 (0.09-0.15)
Sp 0.96 (0.94-0.98) 0.96 (0.94-0.98) 0.95 (0.92-0.96) 0.95 (0.92-0.97)
PPV 0.80 (0.69-0.89) 0.79 (0.67-0.88) 0.70 (0.58-0.81) 0.72 (0.59-0.82)
NPV 0.52 (0.49-0.56) 0.52 (0.49-0.56) 0.51 (0.48-0.55) 0.52 (0.48-0.55)
LR 4.23 3.85 2.4 2.57

UTtICU Se 0.04 (0.02-0.06) 0.04 (0.02-0.06) 0.03 (0.01-0.05) 0.03 (0.02-0.06)
Sp 1.0 (0.99-1.0) 0.99 (0.98-0.99) 0.99 (0.97-0.99) 0.99 (0.98-0.99)
PPV 1.0 (0.80-1.0) 0.94 (0.71-0.99) 0.76 (0.5-0.93) 0.88 (0.63-0.98)
NPV 0.51 (0.47-0.54) 0.50 (0.47-0.54) 0.50 (0.47-0.54) 0.50 (0.47-0.54)
LR - 16.0 3.25 7.5

Difficult OTI* Se 0.02 (0.01-0.04) 0.22 (0.01-0.04) 0.22 (0.01-0.04) 0.02 (0.008-0.03)
Sp 0.99 (0.98-0.99) 0.99 (0.98-0.99) 0.99 (0.98-0.99) 0.99 (0.97-0.99)
PPV 0.90 (0.58-0.99) 0.81 (0.48-0.97) 0.81 (0.48-0.97) 0.72 (0.39-0.93)
NPV 0.50 (0.47-0.54) 0.50 (0.46-0.53) 0.50 (0.46-0.53) 0.50 (0.46-0.53)
LR 10.0 4.5 4.5 2.66

Prolonged awakening Se 0.02 (0.01-0.04) 0.02 (0.008-0.03) 0.01 (0.007-0.03) 0.01 (0.004-0.02)
Sp 1.0 (0.99-1.0) 0.99 (0.98-0.99) 0.99 (0.97-0.99) 0.98 (0.97-0.99)
PPV 1.0 (0.69-1.0) 0.80 (0.44-0.97) 0.70 (0.34-0.93) 0.50 (0.18-0.81)
NPV 0.50 (0.47-0.54) 0.50 (0.46-0.53) 0.50 (0.46-0.53) 0.50 (0.46-0.53)
LR - 4.0 2.33 1.0

Stroke Se 0.005 (0.0-0.01) 0.005 (0.0-0.01) 0.005 (0.0-0.01) 0.0 (0.0-0.009)
Sp 1.0 (0.99-1.0) 1.0 (0.99-1.0) 1.0 (0.99-1.0) 1.0 (0.98-0.99)
PPV 1.0 (0.15-1.0) 1.0 (0.15-1.0) 1.0 (0.15-1.0) 0.0 (0.0-0.84)
NPV 0.50 (0.46-0.53) 0.50 (0.46-0.53) 0.50 (0.46-0.53) 0.50 (0.46-0.53)
LR - - - 0.0

Postoperative fever Se 0.02 (0.01-0.04) 0.02 (0.01-0.04) 0.02 (0.01-0.04) 0.01 (0.007-0.03)
Sp 0.98 (0.97-0.99) 0.98 (0.96-0.99) 0.98 (0.96-0.99) 0.97 (0.95-0.98)
PPV 0.68 (0.41-0.88) 0.62 (0.35-0.84) 0.62 (0.35-0.84) 0.43 (0.19-0.70)
NPV 0.50 (0.46-0.53) 0.50 (0.46-0.53) 0.50 (0.46-0.53) 0.49 (0.46-0.53)
LR 2.2 1.66 1.66 0.77

Note: results are presented as the mean and confidence interval 95%. - unplanned transfer to Intensive Care Unit; *- oro-tracheal intubation; *- sensitivity;

§- specificity; II- positive predictive value. *

statistica intre cazurile de febra postoperatorie pe seriile lor

*

de AOS [+] vs. AOS [-] (Tabelul 2).

Pornind de la rezultatele obtinute in Tabelul 2, pentru toa-
te chestionarele testate au fost calculate Se, Sp, PPV, NPV si
LR pentru toate grupele de complicatii si evenimente adverse;

rezultatele obtinute sunt prezentate in Tabelul 3.

- negative predictive value; - likelihood ratio.

plications, unplanned transfer in the ICU, difficult oro-tracheal

intubation, prolonged awakening from anesthesia, stroke and
postoperative fever, although showed a highly specificities,
tested questionnaires do not have any diagnostic sensitivity.



S-a constatat ca toate chestionarele au o capacitate predic-
tiva semnificativa, utila si aplicabild din punct de vedere clinic
in ceea ce priveste complicatiile de origine cardiovasculara.
Referitor la complicatiile respiratorii, transferului neprogra-
mat al pacientului in UTI, IOT dificile, trezirii prelungite din
anestezie, accidentului vascular cerebral si febrei postopera-
torii, cu toate ca au prezentat o specificitate inaltd, chestiona-
rele testate nu poseda, practic, nicio sensibilitate diagnostica
(de predictie).

Discutii

Rezultatele noastre confirma faptul, ca prevalenta AOS in
populatia chirurgicala este inalta si ca acesti pacienti au o rata
crescutda de complicatii perioperatorii. Young T. si colab. in
anul 1993, au raportat ca AOS simptomatica afecteaza apro-
ximativ 2% din populatia feminina si 4% din cea masculina
[31], insa prevalenta, in ansamblu, a dereglarilor respiratorii
in timpul somnului a fost estimata la 9% dintre femeile si la
24% dintre barbatii cu varstele cuprinse intre 30 si 60 de ani.
Din pacate, aproximativ 82% dintre barbatii si 93% dintre fe-
meile suferinde de AOS raman nediagnosticati [32].

Recent, mai multe studii au demonstrat ca pacientii chirur-
gicali, suferinzi de apnee obstructiva de somn, se includ in ca-
tegoria de risc inalt pentru diverse complicatii perioperatorii:
hipoxemie, pneumonie, intubare oro-traheala dificila, infarct
miocardic, embolie pulmonar3, atelectazie, aritmii cardiace,
criza hipertensiva si internare neprevazuta in Unitatea de Te-
rapie Intensiva [33].

De asemenea, s-au raportat episoade de hipoxemie post-
operatorie, care se produc, in majoritate, din a 2-a pana in a
5-a noapte de dupa interventie, cu predilectie la pacientii AOS
[+] [34, 35]. Hipoxemia postoperatorie creste riscul de infectii
de plaga chirurgicala, de disfunctie neurocognitiva si aritmii
cardiace [36]. Intr-un studiu observational, efectuat la Clinica
Mayo, s-a constatat cad incidenta infarctului miocardic acut a
atins punctul culminant in ziua 3-a dupa o interventie chirur-
gicali [37]. In mod similar, episoade de delir, cosmaruri si agi-
tatie psihomotorie au fost raportate intre noptile a 3-a si a 5-a
dupa interventia chirurgicala [38, 39].

Studiul nostru a confirmat, de asemenea, o serie de compli-
catii si de evenimente postoperatorii adverse, care se intampla
semnificativ mai frecvent in randul pacientilor suferinzi de ap-
nee obstructiva de somn. Totodata, studiul nostru a demon-
strat lipsa utilitatii clinice a chestionarelor testate cu referire
la posibilitatea de prognozare a complicatiilor postoperatorii
respiratorii, transferului neprogramat in UTI, 10T dificile, tre-
zirii prelungite din anestezie, accidentului vascular cerebral si
febrei postoperatorii. A fost demonstrat, in schimb, utilitatea
clinicd in predictia complicatiilor postoperatorii de origine
cardiovasculard, cu o sensibilitate, specificitate si o valoare
predictiva pozitiva acceptabile din punct de vedere clinic.

Dintre toate chestionarele testate, chestionarul Berlin si
STOP-BANG au prezentat performantele cele mai bune. Uti-
lizarea clinicg, 1n regim screening si in cadrul consultatiei de
anestezie a chestionarului Berlin pare a fi ceva mai dificila si
mai de lunga duratd, decat a chestionarului STOP-BANG. insa
capacitatile actuale ale tehnologiilor informationale, precum
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Discussion

Our results confirm that the prevalence of OSA in the sur-
gical population is high and these patients have an increased
rate of perioperative complications. Young T. et al. in 1993,
reported that the symptomatic OSA affects about 2% of the
women and 4% of the male [31], but prevalence, overall, of
respiratory disorders during sleep was estimated at 9% of wo-
men and 24% of men between the ages of 30 and 60 years. Un-
fortunately, about 82% of men and 93% of women suffering
from OSA remain undiagnosed [32].

Recently, several studies have shown that surgical patients,
suffering from obstructive sleep apnea, are included in the
category of high risk for various perioperative complications:
hypoxemia, pneumonia, difficult oro-tracheal intubation, myo-
cardial infarction, pulmonary embolism, obstructive pulmona-
ry disease, cardiac arrhythmias, hypertension and unplanned
transfer in the Intensive Care Unit [33].

Also, were reported episodes of postoperative hypoxemia,
occurring in the majority, from the 2-nd to 5-th night after sur-
gery, with preference in patients with OSA [+] [34, 35]. Post-
operative hypoxemia increases the risk of surgical wound in-
fections, neurocognitive dysfunction and cardiac arrhythmias
[36]. In an observational study performed at the Mayo Clinic
found that acute myocardial infarction incidence peaked in
the 3rd day after surgery [37]. Similarly, episodes of delirium,
psychomotor agitation and nightmares were reported betwe-
en 3rd and 5th night after surgery [38, 39].

Our study, also, confirmed that complications and posto-
perative adverse events happen significantly more frequently
among patients suffering from obstructive sleep apnea. Also,
our study demonstrated no clinical utility of the tested ques-
tionnaires in the possibility of predicting postoperative respi-
ratory complications, unplanned transfer to ICU, difficult OT],
prolonged awakening from anesthesia, stroke and postopera-
tive fever. It has been shown, however, the clinical utility in
predicting postoperative complications of cardiovascular ori-
gin, with the sensitivity, specificity and positive predictive va-
lue clinically acceptable.

Between of all the certified questionnaires, STOP-BANG
and Berlin questionnaires showed the best performance. The
clinical use in screening regime and under anesthesia consul-
tation, questionnaire Berlin seems to be a bit more difficult
and lengthy than STOP-BANG questionnaire. However, cur-
rent capacity of information technology and the availability
and high accessibility of portable electronic devices (smart-
phones, tablets), enable the use of computerized versions of
Berlin questionnaire, with automatic calculation of risk score,
which repeal, practically, disadvantages of the printed form.
Otherwise, STOP-BANG questionnaire, although has a slightly
reduced performance compared to Berlin, it would be simpler
and more acceptable to clinicians printed version.

It would be necessary to carry out moreover prospective
studies, tending clinical impact of routine use of questionnai-
res screening for OSA, especially Berlin and STOP-BANG ques-
tionnaires, where the hoped results would reduce the number
of postoperative complications or consequences of these.
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si disponibilitatea si accesibilitatea inalta a dispozitivelor elec-
tronice portabile (smartfoane, tablete), permit utilizarea unei
versiuni informatizate a chestionarului Berlin, cu calculul au-
tomat al scorului de risc, ceea ce anuleaza, practic, dezavan-
tajele formei tiparite. in caz contrar, chestionarul STOP-BANG,
cu toate ca prezinta o performanta usor redusd, comparativ cu
Berlin, ar fi mai simplu si mai acceptat de clinicieni in versiu-
nea lui tiparita.

Ar fi necesare efectuarea unor studii prospective suplimen-
tare, care ar viza impactul clinic al utilizarii de rutina al chesti-
onarelor de screening pentru AOS, in special al chestionarelor
Berlin si STOP-BANG, unde rezultatele sperate ar fi reducerea
numadrului de complicatii postoperatorii sau a consecintelor
produse de acestea.

Concluzii

1) Apneea obstructiva de somn este frecvent intédlnita in
randul populatiei chirurgicale, iar chestionarele specializate,
in acest sens, de screening, permit identificarea pacientilor cu
risc sporit inca din etapa preoperatorie;

2) Pacientii cu apnee obstructivd de somn fac complicatii
postoperatorii si produc evenimente adverse semnificativ mai
frecvent decat cei cu risc redus de apnee obstructiva de somn,
indiferent de spectrul de complicatii si adversitati, luate in
consideratie.

3) Toate chestionarele testate au demonstrat capacitati
predictive acceptabile si utile din punct de vedere clinic pen-
tru complicatiile de origine cardiovasculara, dar nu si pentru
complicatiile si evenimentele adverse de alta origine; in acest
sens, cele mai bune performante le-au demonstrat chestiona-
rele Berlin si STOP-BANG.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Clasificarea Clavien-Dindo este folosita pe larg in evalua-
rea complicatiilor postoperatorii ale tratamentului endosco-
pic al litiazei renale, Insa nu este aplicata pe deplin in analiza
complicatiilor perioperatorii ale tratamentului chirurgical
deschis al urolitiazei.

Ipoteza de cercetare

Prezentarea complicatiilor postoperatorii dupa pieloli-
totomie si nefrolitotomie percutana prin prisma clasificarii
Clavien-Dindo ar permite o mai buna evaluare si stratificare
ariscurilor aferente pentru diferite metode de tratament chi-
rurgical al nefrolitiazei.

Noutatea adusa literaturii stiintifice din domeniu

Prin prisma clasificarii Clavien-Dindo a complicatiilor chi-
rurgicale, a fost demonstrata eficacitatea si siguranta sporita
a metodei de nefrolitotomie percutana fata de pielolitotomia
clasica la pacientii adulti cu nefrolitiaza.

Rezumat

Introducere. Urolitiaza continud sa ocupe unul din primele
locuri in structura patologiilor urologice, avand, la nivel glob-
al, o frecventa de 5-15% din populatia tdrilor industrializate
si reprezentand una dintre cauzele cele mai frecvente de spit-
alizare. O importanta deosebita constituie selectarea unei
metode de tratament a urolitiazei cat mai radicale, eficiente si
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What is not known yet, about the topic

Clavien-Dindo classification is widely used to assess post-
operative complications for endoscopic treatment of renal li-
thiasis, but is not fully applied in the analysis of perioperative
complications of open surgical treatment for urolithiasis.

Research hypothesis

The presentation of postoperative complications after per-
cutaneous nephrolithotomy and pielolithotomy through the
prism of Clavien-Dindo classification, would allow a better as-
sessment and grading of related risks for surgical treatment
techniques of nephrolithiasis.

Article’s added novelty on this scientific topic

In the light of Clavien-Dindo classification of surgical com-
plications, the percutaneous nephrolithotomy method compa-
red to classical pielolithotomy in adult patients with nephroli-
thiasis proved to have a major efficacy and safety.

Abstract

Introduction. Urolithiasis still retains one of the leading
places in the structure of urological pathologies, having an oc-
currence of 5-15% in the population of industrialized coun-
tries and represents one of the most common causes of hospi-
talization. Particular importance is stressed upon the choice of
the most radical, effective and harmless method of treatment



inofensive. Rata si spectrul complicatiilor postoperatorii sunt
un indicator important pentru determinarea succesului si
calitatii rezultatelor chirurgicale. Prezentarea complicatiilor
postoperatorii dupa pielolitotomie si nefrolitotomie percutana
prin prisma clasificarii Clavien-Dindo ar permite o mai buna
evaluare si stratificare a riscurilor aferente pentru diferite
metode de tratament chirurgical al nefrolitiazei.

Material si metode. Studiul retrospectiv, descriptiv, pe se-
rie de cazuri (n=296), efectuat In Clinica de Urologie si Nefrol-
ogie Chirurgicald a Spitalului Clinic Republican din Chisinau
si In Clinica de Urologie a Spitalului Judetean nr. 1 din orasul
Timisoara (Romania). Inregistrati si comparati parametrii de-
mografici, precum si rata si spectrul complicatiilor postopera-
torii Intre pielolitotomie si nefrolitotomie percutana, inclusiv,
prin prisma scorului Clavien-Dindo.

Rezultate. in lotul PLT s-au depistat complicatii Clavien-
Dindo tip II - 205 (94,5%) si Clavien-Dindo tip III - 12 (5,5%),
complicatii Clavien-Dindo tip I, IV si V nu au fost determinate.
In grupul de pacienti tratati prin PCNL, au fost urmatoarele
tipuri de complicatii: Clavien-Dindo [ - 65 (82,3%), Clavien-
Dindo II - 8 (10,1%), Clavien-Dindo III - 5 (6,3%), si Clavien-
Dindo V - 1 (1,3%), complicatii tip IV nu s-au determinat.

Concluzii. Pielolitotomia (PLT) si nefrolitotomia percutana
(PCNL) sunt metode eficiente, cu un index de eficienta compa-
rabil in tratamentul litiazei renale. Prin prisma clasificarii Cla-
vien-Dindo a complicatiilor chirurgicale, a fost demonstrata
eficacitatea si siguranta sporita a metodei de nefrolitotomie
percutana fata de pielolitotomia clasica la pacientii adulti cu
nefrolitiaza.

Cuvinte cheie: urolitiaza, calculi renali, pielolitotomie, ne-
frolitotomie percutand, scor Clavien-Dindo.

Introducere

Urolitiaza continua sa ocupe unul din primele locuri in
structura patologiilor urologice, avand, la nivel global, o
frecventa de 5-15% din populatia tdrilor industrializate [1, 2]
si reprezentand una dintre cauzele cele mai frecvente de spit-
alizare [3].

Cresterea, In ultima perioada, a morbiditatii litiazei renale
(LR), este determinatd de modificarea conditiilor de viat3,
conditiilor ecologice, urbanizare, hipodinamie, modificarea
calitatii si structurii alimentatiei, precum si de alti factori de
risc [4].

Practic, in 100% din cazuri, LR este asociata cu infectii
urinare, ceea ce face imposibila sterilizarea cdilor urinare cu
remedii antibacteriene pana la inldturarea completa a calcu-
lului. Frecvent, agentii patogeni, depistati la insamantarea uri-
nei, difera de agentii patogeni, prezenti in interiorul calculului,
ceea ce explica ineficienta tratamentului antibacterian preop-
eratoriu, prescris 1n functie de rezultatele antibiogramei, pro-
venite din urocultura.

O problema importanta constituie si faptul ca, in 60-70%
din cazuri, patologia este diagnosticata la persoanele tinere
(20-55 de ani), apte de muncag, dintre care, circa 11%, devin
invalizi [4].

Clasificarea Clavien-Dindo in evaluarea tratamentului litiazei renale

for urolithiasis. The rate and range of postoperative complica-
tions are important indices for determining the success and
surgical quality of the outcomes. Presentation of postopera-
tive complications after percutaneous nephrolithotomy and
pielolithotomy, through the prism of Clavien-Dindo classifica-
tion, would allow a better assessment and grading of related
risks for different approaches of invasive treatment of neph-
rolithiasis.

Material and methods. This retrospective, descriptive,
the case-series study (n=296) was conducted in Clinic of Urol-
ogy and Surgical Nephrology of the Republican Clinical Hospi-
tal in Chisinau and Clinic of Urology of the County Hospital no.
1 from Timisoara (Romania). There were recorded and com-
pared the demographic parameters, as well as the rate and
range of complications between percutaneous nephrolithot-
omy and pielolithotomy, inclusive in the light of the Clavien-
Dindo classification.

Results. In the PLT group, Clavien-Dindo complications type
11205 cases (94.5%) and type IIl - 12 cases (5.5%) were found;
Clavien-Dindo complications type I, IV and V have not been
determined. The following complications were registered in
the group treated by PCNL: Clavien-Dindo type I - 65 (82.3%),
Clavien-Dindo type II - 8 (10.1%), Clavien-Dindo type III - 5
(6.3%), and Clavien-Dindo type V - 1 (1.3%); type IV complica-
tions have not been determined.

Conclusions. Pielolithotomy (PLT) and percutaneous
nephro-lithotomy (PCNL) are effective methods, with a com-
parable efficacy index as in renal lithiasis treatment. In the
light of Clavien-Dindo classification of surgical complications,
the greater efficacy and safety of percutaneous nephrolithot-
omy method compared to classical pielolithotomy in adult pa-
tients with nephrolithiasis was proved.

Key words: urolithiasis, renal calculi, pielolithotomy, percu-
taneous nephrolithotomy, Clavien-Dindo score.

Introduction

Urolithiasis still retains one of the leading places in the
structure of urological pathologies, having an occurrence of
5-15% in the population of industrialized countries [1, 2] and
represents one of the most common causes of hospitaliza-
tion [3].

The recent increased level of renal lithiasis (RL) morbid-
ity is determined by change of living conditions, environmen-
tal conditions, urbanization, hypodynamics, changing of food
quality and structure, as well as other risk factors [4].

Actually, 100% of cases of RL are associated with urinary
infections, which makes it impossible to sterilize the urinary
tracts with antibacterial remedies until the entire removal of
the calculus. Frequently, the pathogens detected in urine in-
semination differ from the pathogens present in the calculi,
which explain the inefficiency of preoperative antimicrobial
treatment administered as a result of sensitivity tests ob-
tained from urine culture.

An important issue is that the pathology is diagnosed in
60-70% of young adults (20-55 years) of working age, a fact
which leads to about 11% to become disabled [4].



The Clavien-Dindo classification in assessing of renal lithiasis treatment

Din aceste considerente, este foarte importanta selectarea
unei metode de tratament a LR cat mai radicale, eficiente si
inofensive; insd, aceasta intentie genereaza, deocamdatd, nu-
meroase discutii in contradictoriu.

Din cauza lipsei unor metode patogenetice eficiente de
tratament si profilaxie a LR, patologia are un caracter recidi-
vant, cu rate de recurentd de 25-50% in 5-10 ani [1] side 75%
- 1n 20 de ani, daca nu se aplica vreo interventie profilactica
[2, 5, 6]. Acest fapt impune aplicarea tratamentului chirurgi-
cal, care, In 22-28% din cazuri, produce diverse complicatii,
in 11% din cazuri se soldeaza cu nefrectomie si in 3% cazuri
- conduce la deces.

In ultimii ani, studiile clinice prospective privind rezul-
tatele tratamentului litiazei bazinetale, au permis schimbarea
tacticii de tratament. Actualmente, se utilizeaza urmatoarele
metode de tratament ale pacientilor cu calculi bazinetali:

1) litotripsia extracorporala cu unda de soc (l. engl., Extra-
corporeal Shock Wave Lithotripsy, ESWL), in monotera-
pie;

2) nefrolitotripsia sau nefrolitotomia percutana (1. engl.,
Percutaneous Nephrolithotomy, PCNL), in monoterapie;

3) terapia combinatd, tip ,sandwich”, care consta in efectu-
area de prima intentie a PCNL, apoi - a ESWL, pentru
eliminarea fragmentelor restante;

4) tratamentul chirurgical deschis - pielolitotomia.

Complicatiile postoperatorii reprezintd un indicator im-
portant pentru evaluarea succesului si calitatii rezultatelor
chirurgicale [7]. Asociatia Europeana de Urologie recomanda
utilizarea clasificarii Clavien-Dindo pentru stratificarea com-
plicatiilor survenite dupa procedurile urologice [8, 9]. Cla-
sificarea Clavien-Dindo include 5 grade de severitate a
complicatiilor (Tabelul 1). Initial, a fost propusa de Clavien P.
in anul 1992 pentru evaluarea complicatiilor postoperatorii
la pacientii beneficiari de interventii chirurgicale hepato-bil-
iare [10]; ulterior, a fost completata de Dindo D. in anul 2004
[11]. Actualmente, clasificarea data este pe larg acceptata si
raportata in literatura de specialitate chirurgicala.

Scopul studiului a fost evaluarea rezultatelor si a compli-
catiilor tratamentului calculilor renali prin nefrolitotomie
percutand sau pielolitotomie, prin prisma clasificarii Clavien-
Dindo.

Material si metode

Studiul retrospectiv, pe serie de cazuri, a fost efectuat pe
296 de pacienti cu litiaza bazinetald, In Clinica de Urologie si
Nefrologie Chirurgicala a Spitalului Clinic Republican, unde, in
perioada 2007-2009, au fost supusi tratamentului chirurgical
deschis prin pielolitotomie 217 de pacienti, si in Clinica de Urol-
ogie a Spitalului Judetean nr. 1 din orasul Timisoara (Romania),
in perioada 2008 - 2009, au fost tratati 79 de pacienti prin
metoda endoscopica NLP.

Protocolul de cercetare a trecut aprobarea Comitetului de
Etica a Cercetarii a USMF ,Nicolae Testemitanu”.

Au fost analizate dosarele medicale ale pacientilor adulti,
suferinzi de litiaza renald, care au fost tratati chirurgical de-
schis (pielolitotomie) sau endoscopic (nefrolitotomie percu-
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Therefore, it is very important to select a radical, effective
and harmless method of RL treatment. However, this intention
arises many contradictory discussions.

Due to the lack of effective methods of RL treatment and
prevention, the RL pathology has a recurrent character, with
an occurrence rate of 25-50% in 5-10 years [1] and 75% - in
20 years, unless any preventive intervention is applied [2, 5,
6]. Therefore it requires a surgical treatment, which in 22-
28% of cases causes various complications, in 11% of cases
leads to nephrectomy and in 3% cases - leads to death.

In recent years, prospective clinical trials on treatment
outcomes of renal pelvis lithiasis allowed to change the treat-
ment approach. Currently, there are the following methods of
treating patients with renal pelvic calculi:

1) Extracorporeal Shock Wave Lithotripsy (ESWL) alone;

2) Percutaneous Nephrolithotomy (PCNL) alone;

3) “sandwich” combined treatment, which involves per-
forming at first - PCNL, then - ESWL to remove the re-
mainder parts;

4) open surgical treatment - pielolithotomy.

Postoperative complications are important indicators for
assessing the success and quality of surgical outcomes [7]. Eu-
ropean Association of Urology recommended Clavien-Dindo
classification to grade the complications that occur after uro-
logical procedures [8, 9]. Clavien-Dindo classification includes
five degrees of complications (Table 1). Initially, it was pro-
posed by Clavien P.in 1992 to assess postoperative complica-
tions in patients that underwent hepatobiliary surgery [10];
subsequently, it was completed by Dindo D. in 2004 [11]. Pres-
ently, the given classification is widely accepted and reported
in the surgical literature.

The aim of the study was to evaluate the results and com-
plications of renal calculi treatment by percutaneous neph-
rolithotomy or pielolithotomy, through the prism of Clavien-
Dindo classification.

Material and methods

This retrospective case-series study was performed on 296
patients with renal pelvis lithiasis, in Clinic of Urology and
Surgical Nephrology of Republican Clinical Hospital, where
217 patients underwent open surgery by pielolithotomy with-
in the period of 2007 to 2009, and 79 patients were treated
by NLP endoscopic method in the Clinic of Urology of County
Hospital no.1 from Timisoara (Romania) in the period from
2008 to 2009.

The research protocol was approved by Research Ethics
Committee of the Nicolae Testemitanu State University of Med-
icine and Pharmacy.

There were analyzed the medical records of adult patients
suffering from renal lithiasis who were treated open surgically
(pielolithotomy) or endoscopically (percutaneous nephroli-
thotomy). As a result, they formed two groups: “pielolithoto-
my” [PLT] group (n=217) and “percutaneous nephrolithoto-
my” [PCNL] group (n=79).

For comparative analysis, the following parameters were
recorded:



tana). in rezultat, s-au format 2 loturi: lotul ,pielolitotomie”
[PLT] (n=217) si lotul ,nefrolitotomie percutand” [PCNL]
(n=79).

Pentru analiza comparativa, au fost Inregistrati urmatorii
parametri:

= dificultatea cazului tratat;

= rata de succes;

= rata si spectrul complicatiilor postoperatorii;

= frecventa procedurilor auxiliare efectuate;

= durata de spitalizare;

= indexul de eficienta a metodei de tratament.

Indexul de eficienta (IE) a fost calculat dupa urmatoarea
formula:

IE = RS, % + (100% - [FR, % + FPA, %]) 1)
unde,

IE - indexul de eficientd;

RS - rata de succes;

FR - frecventa reinterventiei chirurgicale;

FPA - frecventa procedurilor auxiliare.

Interventiile chirurgicale au fost efectuate cu anestezie ra-
hidiana sau generald, in baza datelor clinice ale pacientului si
gradului de complexitate a interventiei.

Pielolitotomia s-a efectuat prin acces lombotom, extraperi-
toneal, cu patrundere in spatiul retroperitoneal, preparare,
debridare si mobilizare. S-a efectuat incizia longitudinala a
bazinetului renal, pana la nivelul jonctiunii pielo-ureterale
(JPU). Incizia a fost suficient de larga pentru a putea inlatura
calculul, insa nu a fost continuata pe JPU, pentru a evita ste-
nozarea cicatriceald, recidiva de litiaza si hidronefroza. S-au
aplicat suturi rare, separate, pe stratul seros si muscular al
bazinetului, cu capitonarea inciziei cu tesut adipos, la necesi-
tate. In cazurile cu bazinet intrasinusal, a fost practicata pielo-
litotomia subcortical3, ce a constat in crearea unui tunel intre
parenchimul renal si bazinet, incizia bazinetului prelungindu-
se prin acest tunel, cu sau fara suturarea bazinetului renal, in
functie de posibilitatile anatomice.

Nefrolitotomia percutana s-a practicat conform urmatoarei
secvente standardizate: opacifiere retrograda a caii urin-
are, punctie sub control fluoroscopic, dilatarea traiectului,
litotritie ultrasonica de contact, extragerea fragmentelor cu
pensa si montarea tubului de nefrostomie. Dupa efectuarea
uretrocistoscopiei, s-a montat un cateter ureteral de 6-8 Ch, cu
scop de opacifiere retrograda a cavitatilor renale. Ulterior, s-a
opacifiat sistemul colector si identificat calicele posterior pen-
tru punctie. in functie de localizarea calcului, pentru punctie
au fost utilizate si alte grupe caliceale. Accesul percutan a
fost realizat prin ghidare fluoroscopica sau ultrasonografica.
Punctia caliceala a fost efectuata pe linia axilara posterioara,
sub varful coastei a XlII-a. Dilatarea traiectului de punctie a
fost efectuata cu dilatatoarele Amplatz. Calculii de dimensi-
uni mici (diametru <0,7 cm) au fost extrasi intregi, cu pensa,
prin teaca nefroscopului. Calculii de dimensiuni mai mari, cu
diametrul de pandla 1,2 cm, au fost extrasi intacti, instrumen-
tar, prin teci Amplatz de 28 Ch sau 30 Ch. Calculii mai mari
au fost fragmentati pana la 8-9 mm prin litotritie ultrasonica
intracorporala. Ulterior, in pelvisul renal sau caliciul implicat,
a fost plasat un tub rigid de nefrostomie de 14-16 F, cu scop de

Clasificarea Clavien-Dindo in evaluarea tratamentului litiazei renale

difficulty of the case treatment;

= success rate;

= rate and grade of postoperative complications;
= frequency of auxiliary procedures;

= length of hospital stay;

= efficiency index of the treatment methods.

Efficiency Index (EI) was calculated using the following
formula:

EI=SR, % + (100% - [FR, % + FAP, %]) 1)

whereas,

IE - efficiency index;

SR - success rate;

FR - frequency of surgical reinterventions;

FAP - frequency auxiliary procedures.

Surgical interventions were performed under the spinal or
general anesthesia, based on the patient clinical data and the
complexity of the intervention.

Pielolithotomy was performed by lombotomy access, ex-
traperitonealy, with penetration in retroperitoneal space,
preparation, debridement and mobilization. A longitudinal
incision was performed on the renal pelvis up to the uretero-
pelvic junction (UP]). The incision was large enough to remove
calculi, but it was not continued on UP]J, in order to avoid scar
stenosis and recurrent lithiasis and hydronephrosis. Rare su-
tures were applied separately on serous and muscular layer of
the pelvis, by padding incision with adipose tissue, if required.
In cases of intrasinusal pelvis the subcortical pielolithotomy
was used, which led to formation of tunnel between the re-
nal parenchyma and pelvis, thus, extending pelvic incision
through the tunnel, with or without suturing the renal pelvis,
depending on the anatomical characteristics.

Percutaneous nephrolithotomy was performed using the
following standard sequences: retrograde opacification of
the urinary tract, puncture under fluoroscopic control, path
dilation, contact ultrasonic lithotripsy, using forceps to ex-
tract fragments and mounting of nephrostomy tube. After
urethrocystoscopy was performed, a ureteral catheter 6-8 Ch
was installed, aimed at retrograde opacification of the renal
cavities. Subsequently, the collector system was opacified to
and caliceal puncture was determined. Based on the calculus
location, other caliceal groups were used for puncture. Percu-
taneous access was conducted by fluoroscopic or ultrasound
management. The caliceal puncture was performed on poste-
rior axillary line, below the top of the 12 coast. The expansion
path of puncture was performed through Amplatz dilators.
Small calculi (diameter <0.7 cm) were whole extracted, using
the forceps, through nephroscope sheath. Calculi which are
larger in diameter, up to 1.2 cm were intact instrumentally
extracted, through the 28 or 30 Ch Amplatz sheath. The 8-9
mm intracorporal ultrasonic lithotripsy was used to fragment
larger calculi. Further, a rigid 14-16 F nephrostomy tube was
placed in the renal pelvis or involved calyx, aiming at renal
cavity drainage and diuresis monitoring, if an eventual hem-
orrhage occurred.
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drenare a cavitatii renale si monitorizare a diurezei sau, even-
tual, a survenirii hemoragiei.

Stratificarea complicatiilor chirurgicale s-a facut conform
clasificarii Clavien-Dindo (Tabelul 1).

Tabelul 1. Clasificarea Clavien-Dindo a complicatiilor chirurgicale.

Gradul

Descifrare

Exemplu

Gradul I

evenimentele care nu necesitd trata-
ment farmacologic special sau chirur-
gical, au o rezolvare spontana, regimul
terapeutic permite administrarea pre-
paratelor antiemetice, antipiretice, an-
algezice, diuretice, electroliti

Gradul IT

complicatii care necesitd medicatie
specificd, inclusiv antibiotice, hemo-
transfuzie

febra, cresterea tem-
porard a creatininei
serice

Gradul IIT

Gradul IlI-a
Gradul III-b

complicatii care necesita interventie
chirurgicald, endoscopica sau radiolo-
gica

fard anestezie generala

cu anestezie generald

hemoragie, extrava-
zare de uring, infectii
de plagd operatorie,
infectii urinare, pne-
umonie

Gradul IV

Gradul IV-a

Gradul IV-b

leziuni ale organelor adiacente si
insuficienta de organe, care pun viata
in pericol

Insuficienta unui singur organ (inclu-
siv, dializa)

Insuficienta poliorganica

instalare de stent Do-
uble-] pentru extra-
vazare de urind, pne-
umotorax, hematom
perirenal, ce necesita
drenare, infarct mi-
ocardic, insuficienta
renala (cu dializd)

Gradul V

deces
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Primary data were digitized and then analyzed statisti-
cally with “Statistical Package for the Social Science” software,
version 21.0 for Windows (SPSS Inc, Chicago, IL, USA, 2012).
Results are displayed as absolute and relative data (%); con-
tinuous variables with Gaussian distribution are presented as
means and 95% confidence interval (95CI) or [extremes]. Ap-
plied statistical tests: Fisher’s exact test and Student’s t-test.
A p<0.05 was considered statistically significant.

Table 1. Clavien-Dindo classification of post-operative complica-
tions.

Datele primare au fost numerizate, apoi analizate statistic
cu softul ,Statistical Package for the Social Science”, versiunea
21.0 pentru Windows (SPSS Inc, Chicago, IL, SUA, 2012). Re-
zultatele sunt prezentate sub forma de date absolute si rela-
tive (%); datele de tip continuu, cu distributie Gaussiana, sunt
prezentate drept medie si interval de incredere de 95% (95CI)
sau [valori extreme]. Teste statistice aplicate: testul exact
Fisher si testul t-Student. Un p<0,05 a fost considerat statistic
semnificativ.

Rezultate
Caracterizarea generald a loturilor de studiu este redata in
Tabelul 2.

Tabelul 2. Caracterizarea generala a loturilor de studiu.

Parametri LotPLT (n=217) Lot PCNL (n=79) p
Barbati, n (%) 75 (34,6) 32 (40,5) 0,41t
Raport barbati /femei 1:1,9 1:1,5 -
Varsta’, ani 49,3[17-78]  49,5[20-78] t=0,11;
p=0,91*
Repartizare pe grupuri de
varsta 52 (24,0) 21 (26,6) 0,651
<39 ani, n (%) 117 (53,9) 42 (53,2) 0,31t
40 - 59 ani, n (%) 60 (22,1) 16 (20,2) 0,23f
260 ani, n (%)
Diabet zaharat, n (%) 37 (17,1) 13 (16,5) 1,0f
Hipertensiune arteriala, n (%) 36 (16,6) 10 (12,7) 0,47t
Cardiopatie ischemicd, n (%) 22 (10,1) 34 (43,0) <0,001*

Nota: '- medie [extreme]. - testul exact Fisher. - testul t-Student.

Grades Definition Examples
Grade [ any deviation from the normal postop-
erative course without the need for phar-
macological treatment or surgical, endo-
scopic and radiological interventions.
Allowed therapeutic regimens are: drugs
as antiemetics, antipyretics, analgetics,
diuretics and electrolytes
Grade II requiring pharmacological treatment fever, temporary in-
with drugs other than such allowed for crease of serum cre-
grade I complications. Blood transfusions atinine
are also included
Grade III requiring surgical, endoscopic or radio- hemorrhage, extra-
logical intervention vasation of urine,
Grade IlI-a  not under general anesthesia wound  infections,
urinary infections,
Grade III-b  under general anesthesia pneumonia
Grade IV life-threatening complication requiring double-] stent inser-
IC/ICU-management tion for extravasa-
tion of urine, pneu-
mothorax, perirenal
Grade IV-a  single organ dysfunction (including di- perire
i hematoma requiring
alysis) . .
drainage, myocardi-
Grade IV-b  multi organ dysfunction al infarction, dialysis
Grade V death of a patient
Results

General characteristics of study groups are shown in
Table 2.

Table 2. General characteristics of study groups.

Parameters Lot PLT Lot PCNL p
(n=217) (n=79)
Males, n (%) 75 (34.6) 32 (40.5) 0.41°*

Males/females ratio 1:19 1:1.5 -

Age*, years 49.3[17to 78] 49.5[20to 78] t=0.11; p=0.91*
Age groups

<39 years old, n (%) 52 (24.0) 21 (26.6) 0.65*

40 - 59 years old, n (%) 117 (53.9) 42 (53.2) 0.31F

260 years old, n (%) 60 (22.1) 16 (20.2) 0.23f

Diabetes Mellitus, n (%) 37 (17.1) 13 (16.5) 1.0t
Hypertension, n (%) 36 (16.6) 10 (12.7) 0.47*

Ischemic heart disease, 22 (10.1) 34 (43.0) <0.001*

n (%)

Notes: *- mean [extremes] - Fisher’s exact test. ¥~ Student’s t-test.



Astfel, dupa majoritatea parametrilor, loturile de studiu au
fost identice, exceptie faicind doar procentul de cardiomiopa-
tie ischemica, semnificativ mai mare in lotul PCNL.

Localizarea si dimensiunea calculilor, in functie de loturi,
este redatd in Tabelul 3.

Tabelul 3. Localizarea si dimensiunea calculilor, in functie de loturi.
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Thereby, according to most of the parameters, the study
groups were identical, except for the percentage of ischemic
cardiomiopathy, being significantly higher in the PCNL group.

The location and size of calculi according to the groups is
shown in Table 3.

Table 3. The location and size of calculi according to the groups.

Parametri LotPLT (n=217) LotPCNL (n=79) p
Bazinet, n (%) 187 (86,1) 38 (48,1) <0,0001*
Calice, n (%) 6(2,8) 31(39,2) <0,0001"
Calculi coraliformi partiali, 5 (2,3) 10 (12,7) <0,0001*
n (%)

Calculi coraliformi completi, 19 (8,8) 0(0,0) NA

n (%)

Dimensiunile calculilor:

<1,5cm 83 (38,2) 47 (59,5) 0,044*
1,6 -2,5cm 88 (40,6) 24 (30,4) 0,136'
2,6 - 4,5 cm 42 (19,4) 8(10,1) 0,01t
24,6 cm 4(1,8) 0(0,0) NA

Nota: *- testul exact Fisher.

Din cele prezentate in tabel, pacientii operati prin pielo-
litotomie au avut semnificativ mai frecvent calculi in bazinet
decat cei operati prin nefrolitotomie percutangd; din contra, cal-
culi in calice au prezentat semnificativ mai frecvent pacientii
din lotul PCNL. Referitor la dimensiunile calculilor, pacientii
lotului PCNL au avut, mai frecvent, calculi de dimensiuni mai
mici de 1,5 cm, cei de dimensiuni mari si foarte mari fiind mai
caracteristici pentru lotul PLT.

Complicatiile postoperatorii inregistrate sunt prezentate
in Tabelul 4.

Tabelul 4. Complicatiile postoperatorii inregistrate.

Parameters Lot PLT (n=217) LotPCNL (n=79) p

Renal pelvis, n (%) 187 (86.1) 38 (48.1) <0.0001*
Caliceal stones, n (%) 6(2.8) 31(39.2) <0.0001*
Partial coral-form calculi, 5 (2.3) 10 (12.7) <0.0001*
n (%)

Entire coraliform calculi, 19 (8.8) 0 (0.0) NA

n (%)

Calculi size:

<1.5cm 83 (38.2) 47 (59.5) 0.0441
1.6 -2.5cm 88 (40.6) 24 (30.4) 0.1361
2.6 -4.5cm 42 (19.4) 8(10.1) 0.01f
>4.6 cm 4(1.8) 0 (0.0) NA

Note: T~ Fisher’s exact test.

Resulting from the table, operated patients through pieloli-
totomy had significantly more frequent stones in the renal pel-
vis compared to patients operated through percutaneus neph-
rolitotomy. On the contrary, calyx stones were more frequently
found in patients from the PCNL group. Regarding stone sizes,
patients from the PCNL group had stones smaller than 1,5 cm
in most of the cases; large and very large stones were charac-
teristic for the PLT group.

Registered postoperative complications are presented in
Table 4.

Table 4. Registered postoperative complications.

Parametri Lot PLT (n=217) Lot PCNL (n=79) p
Complicatii intraoperatorii, 17 (17,8) 6 (8,0) 1,0t

n (%), din care

hemoragie*, n (%) 7(3,2) 5(6,3) 0,31t
lezarea bazinetului, n (%) 10 (4,6) 1(1,4) 0,299t
Complicatii postoperatorii, 172 (79,2) 17 (22,6) <0,0001*
n (%), din care

hemoragie, n (%) 6(2,8) 4(53) 0,250%
pielonefritd acuta, n (%) 16 (7,4) 0(0,0) NA
fistula urinara, n (%) 4(1,9) 2(2,7) 0,622F
extravazare de urind, n (%) 43 (19,9) 0(0,0) NA
febra, n (%) 100 (46,1) 10 (13,3) <0,0001*
obstructie urinard, n (%) 3(1,3) 1(1,3) 1,0f
Proceduri auxiliare, n (%) 21 (9,7) 7 (8,9) 1,0f
Rata ,stone free”, (%) 95,9 86,1 <0,0001
Indexul de eficienta, (%) 85,2 95,8 0,0141

Notd: * - hemoragie, care a necesitat transfuzie de componente sanguine.
f- testul exact Fisher.

Rata complicatiilor intraoperatorii (hemoragie masiva sau
lezare de bazinet), din punct de vedere statistic a fost similara
in ambele loturi. In schimb, din spectrul complicatiilor post-
operatorii, In lotul PCNL au avut o frecventa semnificativ mai
redusa doar febra de dupa interventie, celelalte evenimente
nedepasind limita semnificatiei statistice. Totusi, pielonefrita
acuta si extravazare de urind au facut doar pacientii operati in
mod deschis. Per total, rata tuturor complicatiilor Insumate a

Parameters LotPLT (n=217) LotPCNL (n=79) p
Intraoperative complications, 17 (17.8) 6(8.0) 1.0t

n (%) whereas

hemorrhage*, n (%) 7 (3.2) 5(6.3) 0.31*
pelvis injury, n (%) 10 (4.6) 1(1.4) 0.299%
Postoperative complications, 172 (79.2) 17 (22.6) <.0001t
n (%) whereas

hemorrhage, n (%) 6(2.8) 4(5.3) 0.250%
acute pyelonephritis, n (%) 16 (7.4) 0(0.0) NA
urinary fistula, n (%) 4(1.9) 2(2.7) 0.6221
extravasation of urine, n (%) 43 (19.9) 0 (0.0) NA
fever, n (%) 100 (46.1) 10 (13.3) <0.0001*
urinary obstruction, n (%) 3(1.3) 1(1.3) 1.0f
Auxiliary procedures, n (%) 21(9.7) 7 (8.9) 1.0
,Stone free” rate, (%) 95.9 86.1 <0.0001
Efficiency index, (%) 85.2 95.8 0.014*

Note: - hemorrhage, which required the transfusion of blood components.
- Fisher’s exact test.

Rate of intraoperative complications (massive hemorrhage
or renal pelvis lesion), from the statistical point of view, was
similar in both of the groups. Instead, out of the whole spec-
trum of post-surgical complications, patients from the PCNL
group had a significantly lower frequency of post-intervention
fever; the rest of the parameters did not have statistical im-
portance. Nevertheless, only patients operated through open
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fost semnificativ mai mare si mai diversa in lotul PLT, compar-
ativ cu lotul PCNL, ceea ce face din aceasta tehnica operatorie
minim invazivi o optiune terapeutica de prima linie. In favoar-
ea acestei concluzii pledeaza si indexul de eficientd, semnifi-
cativ mai mare la lotul PCNL, comparativ cu PLT (95,8% vs.
85,2%, p<0,014).

Durata de spitalizare a pacientilor a fost statistic semnifi-
cativ mai mica in lotul PCNL, decat in lotul PLT (6 [3 - 19] zile
vs. 14 [5 - 36] zile, p<0,001). Durata medie postoperatorie de
spitalizare a avut aceeasi tendinta: 4 [2 - 17] zilevs. 11 [2 - 26]
zile, p<0,001, pentru loturile PCNL vs. PLT, respectiv.

Tabelul 5. Rezultatele postoperatorii, privite prin prisma scorului
Clavien-Dindo.

Parametri Lot PLT Lot PCNL
(n=217) (n=79) p

Severitatea si numarul complicatiilor:

Scor Clavien-Dindo I, n (%) 0(0,0)
Scor Clavien-Dindo II, n (%) 205(94,5) 8(10,1) 0,006%
Scor Clavien-Dindo III, n (%) 12 (55%) 5(6,3) 0,781F
Scor Clavien-Dindo 1V, n (%) 0(0,0) 0(0,0) NA
Scor Clavien-Dindo V, n (%) 0(0,0) 1(1,3) NA

65(823) NA
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surgery developed acute pyelonephritis and urine extravasa-
tion. Overall, the rate of all complications was higher and more
various in the PLT group compared to PCNL group, which
makes this type of minimal invasive technique a first intention
option. In favour of this conclusion pleads the efficiency index,
significantly higher in the PCNL group compared to PLT group
(95.8% vs. 85.2%, p<0.014).

Statistically, the length of hospital stay was significantly
lower in the PCNL group than in PLT group (6 [3-19] days vs. 14
[5-36] days, p<0.001). The average time of postoperative hos-
pitalization tended to be significantly lower: 4 [2-17] days vs.
11 [2-26] days, p<0.001 for PCNL vs. PLT groups, respectively.

Table 5. The postoperative results, in the light of Clavien-Dindo
classification.

PLT lot PCNL lot

Parameters (n=217) (n=79)

Severity and number of complications:

Clavien-Dindo Score I, n (%) 0(0.0) 65(82.3) NA
Clavien-Dindo Score II, n (%) 205 (94.5) 8(10.1) 0.006"
Clavien-Dindo Score III, n (%) 12 (55%) 5(6.3) 0.781*
Clavien-Dindo Score IV, n (%) 0(0.0) 0 (0.0) NA
Clavien-Dindo Score V, n (%) 0(0.0) 1(1.3) NA

Nota:*- testul exact Fisher.

Rezultatele postoperatorii, privite prin prisma scoru-
lui Clavien-Dindo, demonstreaza ca interventiile minim in-
vazive, In special, nefrolitotomia percutana, este soldata cu
complicatii mai usoare din punctul de vedere al consecintelor
asupra organismului si al masurilor terapeutice aplicate pen-
tru corectarea acestora. Totusi, rata de complicatii care au
necesitat reinterventie de corectie, a fost similara pentru am-
bele loturi.

Numarul de complicatii din Tabelul 4 si Tabelul 5 difera
din cauza aplicarii a doua tipuri diferite de clasificari ale
complicatiilor. Asadar, in Tabelul 4 complicatiile au fost evalu-
ate prin prisma gradului de complexitate, iar in Tabelul 5 -
conform clasificatiei internationale Clavien-Dindo.

Discutii

Datele obtinute ne demonstreaza ca ambele metode -
pielolitotomia si nefrolitotomia percutana sunt eficiente in
tratamentul litiazei renale, cu un index de eficienta compara-
bil. Tratamentul chirurgical deschis ofera o rata ,stone free”
mai mare, comparativ cu metoda endoscopica si realizeaza asa
obiective, ca: inlaturarea completa a calculilor, conservarea
parenchimului renal si corectarea anomaliilor ce favorizeaza
litogeneza. Insa, analizind rezultatele metodei prin prisma
complicatiilor si duratei de recuperare postoperatorii, com-
parativ cu parametrii similari, obtinuti iIn cazul practicarii
pielolitotomiei percutane, constatim ca indicatiile pentru
chirurgia deschisa a nefrolitiazei s-au diminuat semnificativ
si, actualmente, se practica intr-un numar limitat de cazuri
[1,12-15].

PCNL a inlocuit chirurgia deschisa pentru calculii mari si
complecsi, inclusiv la copii [16]. Desi PCNL este considerata o
tehnica relativ invaziva in comparatie cu alte tehnici minim-

Note: T~ Fisher’s exact test.

Postoperative results, evaluated through the Clavien-Dindo
score, proves that minimally invasive procedures, especially
percutaneous nephrolithotomy, has less severe complications
from the following points of view: consequences on the hu-
man organism and therapeutical measures applied in order to
correct them. Anyway, the rate of complications that required
re-intervention was similar for both groups.

The number of complications present in Table 4 and Table
5 differs due to the application of two different types of clas-
sifications for complications. Therefore, complications from
Table 4 were assessed by degree of complexity, whereas from
Table 5 - according to the international Clavien-Dindo classi-
fication.

Discussion

The obtained data shows that both methods - pielolithot-
omy and percutaneous nephrolithotomy are effective in the
treatment of renal lithiasis, having a comparable efficacy in-
dex. Open surgical treatment offers a higher “stone free” rate,
compared to the endoscopic method and reaches the follow-
ing objectives such as: complete removal of the calculi, renal
parenchyma preservation and correction of anomalies which
cause lithogenesis. Although, when analyzing the results of
method through the prism of complications and time of post-
operative recovery compared with similar parameters ob-
tained when practicing percutaneous pielolithotomy, we con-
clude that the indications for open surgery of nephrolithiasis
have decreased significantly and, currently, it is practiced in a
limited number of cases [1, 12-15].

PCNL has replaced open surgery for large and complex cal-
culi, including in children [16]. Although PCNL is considered
a relatively invasive technique compared with other minimal



invazive, disponibile in prezent, evidentele arata ca utiliza-
rea ei, in ultimii ani, este 1n crestere [17]. Printre factorii care
cresc popularitatea PCNL, sunt incidenta in crestere a nefro-
litiazei, gradul inalt de securitate si eficienta al metodei [18].
Argumentul este valabil, mai ales, pentru calculii mai mari de
2 cm, calculii coraliformi, care sunt rezistenti la fragmentare si
calculii din rinichii cu anatomie anormala [19, 20].

Stresul si sindromul inflamator sistemic persistd atat la
pacientii tratati prin PCNL, cat si la cei tratati prin chirurgie
deschisa, dar fara a avea vreun impact evident asupra functiei
renale. ins3, amploarea stresului si sindromului inflamator
sistemic este mai mic la pacientii tratati prin PCNL, demon-
strand avantajele metodei. Recuperarea postoperatorie in
grupul PCNL este mai rapidd, decat in grupul de chirurgie
deschisa [21, 22]. Prin urmare, PCNL este o procedura sigura
si fezabild, cu un efect mai mic asupra functiei renale [22].

Rezultatele studiului nostru sunt comparabile cu studiile
recente, care au evaluat eficienta chirurgiei deschise fata de
PCNL in tratamentul calculilor coraliformi complecsi. Astfel,
am constatat, ca PCNL este o optiune de tratament valoroasa
pentru acest tip de calculi, cu o rata a starii, stone-free” similara
cu cea a chirurgiei deschise. PCNL are avantajele de morbidi-
tate redusa, timp operator mai scurt, durata de spitalizare mai
redusa si revenirea mai rapida la locul de munca. Mai mult, un
istoric de nefrolitotomie deschisa nu afecteaza eficienta sau
morbiditatea postoperatorie a PCNL [23].

Complicatiile postoperatorii sunt un indicator important
pentru determinarea succesului si calitatii rezultatelor chirur-
gicale [24]. Asociatia Europeana de Urologie recomanda
utilizarea clasificarii Clavien-Dindo pentru stratificarea
complicatiilor dupa procedurile urologice [25, 26].

Motivul pentru utilizarea acestei clasificatii standardizate si
bine definite este eliminarea interpretdrii subiective a eveni-
mentelor adverse grave si subestimarii severitatii lor, care duce
la declansarea complicatiilor [23, 24]. Din aceste considerente,
am utilizat si noi aceasta clasificare. Astfel, in studiul nostru,
ratele constatate ale complicatiilor perioperatorii au fost simil-
are cu cele raportate de Resorlu B. si coaut (2012) [27].

Avantajele PCNL fata de PLT sunt evidente, insa practicarea
acestei metode moderne de tratament presupune dispunerea
unui utilaj endoscopic performant si a unei sali de operatii
specializate, dotata cu C-arm si masa radiologic3; in lipsa aces-
tui utilaj, pielolitotomia ramane, din pacate, metoda de baza
de tratament a calculilor renali cu dimensiuni de peste 2 cm,
a litiazei renale infectate sau asociate cu diverse malformatii
congenitale.

Totodata, rezultatele obtinute sunt similare cu rezultatele
cercetarilor specialistilor in domeniu, conform carora imple-
mentarea, dezvoltarea si perfectionarea utilajului si metode-
lor endo-urologice au un rol important in imbunatatirea re-
zultatelor tratamentului, diminuarea complicatiilor intra- si
postoperatorii la pacientii cu litiaza renala [28, 29].

Clinicile care nu sunt dotate cu echipamentul necesar
pentru interventii urologice minim invazive moderne, sunt
nevoite sa mentina practicarea la scara larga a chirurgiei de-
schise in tratamentul litiazei renale.

Clasificarea Clavien-Dindo in evaluarea tratamentului litiazei renale

invasive techniques, which are presently available, there is an
increased tendency of its use in recent years [17]. Among the
factors that increase the popularity of PCNL are the increased
incidence of nephrolithiasis, high degree of safety and effi-
ciency of the method [18]. The argument is true, especially for
calculi larger than 2 cm, coraliform calculi that are resistant
to fragmentation and stones from abnormal kidney anatomy
[19, 20].

The stress and systemic inflammatory syndrome is still
present in patients who underwent PCNL, as well as in those
treated by open surgery, but without any obvious impact on re-
nal function. However, the stress intensity and systemic inflam-
matory syndrome response is lower in patients treated with
PCNL, thus demonstrating the advantages of the method. The
postoperative recovery in PCNL group is faster than in the open
surgery group [21, 22]. Therefore, PCNL is a safe and feasible
procedure with less negative effect on renal function [22].

Our results have been compared to recent studies that as-
sessed the efficacy of open surgery and PCNL in treatment
of complex coraliform calculi PCNL. Thus, we concluded that
PCNL is a valuable treatment option for this type of calcula-
tion, with a similar “stone-free” rate as in open surgery. The ad-
vantages of PCNL are the reduced morbidity, shorter operative
time, reduced time of hospital stay and faster recovery to work.
Furthermore, a history of open nephrolithotomy does not af-
fect the efficiency or postoperative morbidity of PCNL [23].

Postoperative complications are important factors to con-
sider for determining the success and quality of surgical out-
comes [24]. European Association of Urology recommended
Clavien-Dindo classification to grade complications after uro-
logic procedures [25, 26].

The reason for using this well-defined and standard clas-
sification is the lack of subjective interpretation of serious ad-
verse incidents and their underestimation, which lead to the
onset of complications [23, 24]. Therefore, we have used this
classification. Hence, our recorded study rates of periopera-
tive complications were similar to those reported by Resorlu
B.and et al. (2012) [27].

The advantages of PCNL are obvious compared to PLT, but
the practice of this modern method of treatment requires a
powerful endoscopical equipment and specialized operating
rooms, equipped with C-arm and radiological tables. Unfortu-
nately, the lack of this equipment renders the use of pieloli-
thotomy as the basic method of treatment of renal calculi mea-
suring over 2 cm and infected renal lithiasis or associated with
various birth defects.

However, the obtained results are similar to the study re-
sults of the specialists in this domain, who consider the imple-
mentation, development and improvement of the equipment
and endo-urological methods to play an important role for the
improvement of treatment outcomes and reduced intra- and
postoperative complications in patients with renal lithiasis
[28, 29].

Clinics those are not equipped with the necessary equip-
ment for modern minimal invasive urological interventions
have to keep on large-scale practice of open surgery in the
treatment of renal lithiasis.
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Concluzii

1. Pielolitotomia si nefrolitotomia percutana sunt metode
eficiente, cu un index de eficienta comparabil in tratamentul
litiazei renale. Fiind o metoda minim invaziva, PCNL prezinta
un numadr mai mic de complicatii hemoragice, infectioase, ob-
structive, o durata a spitalizarii mai scurta; ea ofera posibili-
tatea operdrii pacientilor cu comorbiditati severe si multiple.

2. Prin prisma clasificarii Clavien-Dindo a complicatiilor
chirurgicale, a fost demonstrata eficacitatea si siguranta spo-
ritd a metodei de nefrolitotomie percutana fata de pielolitoto-
mia clasica la pacientii adulti cu nefrolitiaza.
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Conclusions

1. Pielolithotomy and percutaneous nephrolithotomy are
effective methods, with an efficacy index comparable to treat-
ment of renal lithiasis. PCNL, which is a minimally invasive
method, shows fewer hemorrhagic, infectious and obstructive
complications; shorter time of hospitalization; opportunities
to be operated for patients with severe and multiple comor-
bidities.

2. Through the prism of Clavien-Dindo classification of sur-
gical complications, a greater efficacy and safety of percutane-
ous nephrolithotomy compared to classical pielolithotomy in
adult patients with nephrolithiasis had been proven.
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Nota redactorului-sef. Aceasta cercetare a fost efectuata acum 50
de ani de catre dl Vasile Babiuc in diverse zone geografice ale pla-
netei la solicitarea anumitor structuri ale armatei sovietice. Tinutg,
pana acum, in arhive drept ,document secret”, lucrarea a fost recent
declasificata. La decizia comitetului de redactie al MJHS, este publi-
catd In numarul curent al revistei. Este pastratd structura, modali-
tatea de expunere a materialului si viziunea la vremea respectiva.

Redactor’s in chief note. This research was made 50 years ago by
dr. Vasile Babiuc in different geographic zones, as an order from spe-
cial structures of the soviet army. Until now, the research was kept
archived as a “secret document”, recently it was declassified. The
MJHS Editorial Board decided to publish it in this issue. The structu-
re, mate-rial expression and vision were kept according to the past
standards.

Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana in prezent, nu s-au studiat dereglarile sistemului
cardiovascular la pacientii arsi In functie de zonele climate-
rice ale globului pamantesc. Impactul climei asupra organis-
mului uman, in primul rand, se reflecta asupra permeabilita-
tii capilare, care, la pacientii cu arsuri, este puternic afectata.
Studierea acestor parametri, in functie de zonele climaterice
ale globului, poate avea o importantda mare pentru tratamen-
tul pacientilor arsi, aflati, In special, in stare de soc.

Ipoteza de cercetare

Studii descriptive (clinice si morfopatologice) ale starii
sistemului cardiovascular la pacientii arsi, in functie de zone-
le climaterice ale globului pamantesc.

Noutatea adusa literaturii stiintifice din domeniu

Gradul de leziune al sistemului cardiovascular la pacientii
arsi In conditii tropicale este mult mai mare, comparativ cu
cel descris pentru zona climatica continentald. Permeabilita-
tea vasculara sporita agraveaza starea de soc si bilantul hi-
dro-electrolitic, cu o mortalitate sporita in randul pacientilor
arsi pentru acelasi grad de leziune in zona tropicald, compa-
rativ cu cea continentala.

What is not known yet, about the topic

Until now, cardiovascular impairment was not studied in
patients with burns from different climate zones of the globe.
Clime impact on the human body influences in the first pla-
ce the permeability of the capillaries that are highly affected
in patients with burns. Studying these parameters according
to different clime zones could be very important in the treat-
ment of patients with burns, especially those in shock.

Research hypothesis

Descriptive study (clinical and morphopathological) of
the cardiovascular system condition in patients with burns
from different climatic zones of the globe.

Article’s added novelty on this scientific topic

Lesional grade of the cardiovascular system in patients
with burns is much higher in tropical climate than in conti-
nental climate. Higher vascular permeability worsens the
shock state and hydro-electrolytic balance, resulting in higher
mortality among patients from tropical zones compared to
mortality among patients from continental zones, with equal
burn degree.
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Rezumat

Introducere. in conditii tropicale, parametrii hemodina-
mici sunt mai labili decat in zona continentala. in acest con-
text, scopul studiului a fost descrierea particularitatilor para-
metrilor hemodinamici si a leziunilor morfologice vasculare
la pacientii arsi, in functie de zonele climaterice principale ale
globului.

Material si metode. Studiu observational, descriptiv, efec-
tuat pe 703 pacienti arsi pe mai mult de 20% din suprafata
corpului, de gravitate diversa (512 - proveniti din zona clima-
terica tropicala, 191 - din cea continentald). Masurati para-
metrii hemodinamici, saturatia in oxigen a sangelui. La 40 de
cadavre s-au efectuat studii morfologice (histologice).

Rezultate. La 57,7% dintre pacientii arsi, tensiunea arteri-
ala a fost scazuta considerabil, paralel cu tahicardia marcata.
S-a determinat o hemoconcentrare marcata, cu cresterea he-
matocritului pana la 0,6-0,7 unitati. in plan morfologic, s-au
constatat modificari degenerative grave ale tesuturilor si, in
special, ale vaselor sanguine in toate organele studiate (dege-
nerare, edem, fragmentare, necroza, microhemoragii).

Concluzii. Starea generala a pacientilor cu arsuri in con-
ditii tropicale a fost mult mai agravata in comparatie cu cea
a pacientilor din zona continentald, la aceeasi parametri de
afectare. Ca rasunet sistemic, arsurile au produs modificari
morfologice similare (edem, fragmentare, necroza, microhe-
moragii) in toate organele studiate.

Cuvinte cheie: boala arsilor, vase sanguine, modificari
morfologice, zone climaterice.

Introducere

Orice patologie a organismului uman se reflecta in hemo-
dinamica. in conditii tropicale, parametrii hemodinamici sunt
mai labili, avand o tendinta spre hipotensiune [1-3].

in acelasi timp, este stabilit ca, In conditii tropicale, per-
meabilitatea capilara este considerabil marita, concomitent cu
hipofunctia glandei suprarenale, care se manifestd, in primul
rand, prin starea de adinamie. Acesti factori determina dere-
glari mai semnificative ale sistemului cardiovascular in con-
ditii tropicale, comparativ cu cele care se manifesta, la acelasi
grad si suprafata de afectare, in conditii continentale. Curgerea
capilarg, in conditii tropicale, pentru persoana sanatoasa este
facilitata [3, 4, 6]. ins3, aceeasi stare functionala a perfuziei ca-
pilare la persoanele arse este ddundtoare, deoarece agraveaza
si mai mult plasmoreea, hipotensiunea, hemostaza si functia
sistemului cardiovascular in intregime, care este extrem de
afectat, in special, in perioada de soc.

In acest context, scopul studiului a fost descrierea particu-
laritatilor parametrilor hemodinamici si a leziunilor morfolo-
gice vasculare la pacientii arsi, in functie de zonele climaterice
principale ale globului.

Material si metode

Studiile clinice au fost efectuate asupra la 512 de pacienti
cu arsuri mai mari de 20% din suprafata corpului in zona tro-
picala (Cuba) sila 191 de pacienti in zona continentald (Mol-
dova, Moscova). Dintre ei, 225 (43%) de barbati si 287 (57%)
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Abstract

Introduction. In tropical conditions, hemodynamic para-
meters are more labile compared continental zones. In this
context, the aim of the study was to describe the hemodyna-
mic particularities and vascular morphological lesions in pa-
tients with burns from different climatic zones of the globe.

Material and methods. Observational, descriptive study,
made on 703 patients with burns exceeding 20% of body sur-
face, with different burn degrees; 512 patients were enrolled
from tropical climatic zone, 191 patients - from continental
climatic zone. Hemodynamic parameters and oxygen satura-
tion of the blood were measured. Forty corpses underwent
morphological (histological) examinations.

Results. From the total number of patients, 57.7% had
considerable hypotension and marked tachycardia. Hemocon-
centration was observed with hematocrit elevations up to 0.6-
0.7 units. Histological findings revealed severe degenerative
changes of all tissues, especially of blood vessels in all studied
organs (degeneration, edema, fragmentation, necrosis, and
micro bleedings).

Conclusions. The general state of the patients with burns
from tropical clime zones was more severe compared to pati-
ents from continental zone, under the same parameters. The
systemic response of the burns produced similar morphologi-
cal changes in all studied organs (edema, fragmentation, ne-
crosis, and micro bleedings).

Key words: burn disease, blood vessels, morphological
changes, climatic zones.

Introduction

Any pathology of the human body is reflected by hemody-
namics. In tropical conditions, hemodynamic parameters are
more labile and have a hypotension tendency [1-3].

At the same time, it is a known fact that, in tropical condi-
tions the permeability of the blood vessels is markedly increa-
sed, simultaneously hypo function of the suprarenal glands is
detected, which manifests through an adynamic state. These
factors determine more significant changes in the cardiovas-
cular system of patients from tropical zones, compared with
patients from continental zones, with the same degree and
body surface burned. In tropical conditions, in a healthy pati-
ent, capillary flow is facilitated [3, 4, 6]. Meanwhile, the same
functional state of the capillary perfusion in burned patients
is harmful because it worsens plasmorrhea, hypotension, he-
mostasis and the entire function of the cardiovascular system
that is highly affected in shock.

In this context, the aim of the study was to describe the
particularities of the hemodynamic parameters and morpho-
logical vascular lesions in burned patients according to the
main clime zones on the globe.

Material and methods

Clinical studies were held on 512 patients with burns on
over 20% of body surface in the tropical zone (Cuba), and 191
patients - from the continental zone (Moldova and Moscow
city). Out of them, 225 (43%) were males and 287 (57%)
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Fig. 1 Edema, inflamation and fragmentation.

Coloration: hematoxilin-eozine. alterations. Coloration: hematoxilin-eozine.
Fig. 1 Edem, inflamatie si fragmentatie. Fig. 2 Fibrele musculare ale cordului degenerativ alterate.
Coloratie: hematoxilin-eozina. Coloratie: hematoxilin-eozina.
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Fig. 3 Transcapillar migration of red blood cells. Histological Fig. 4 Groups of red blood cells situated both intra and peri-
sectioning of the liver. Coloration: hematoxilin-eozine. vascular. Coloration: hematoxilin-eozin.
Fig. 3 Migratia transcapilara a eritrocitelor. Sectiune Fig. 4 Conglomerate eritrocitare intra- si paravasculare
histologica a ficatului. Coloratie: hematoxilin-eozina. Coloratie: hematoxilin-eozina.

Fig. 5 Marked edema of vascular intima.
Coloration: hematoxilin-eozin. vessel. Coloration: hematoxilin-eozin.

Fig. 5 Edem marcat al intimei vasculare. Fig. 6 Edem paravascular si compresia vasului sanguin.
Coloratie: hematoxilin-eozina. Coloratie: hematoxilin-eozina.
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Fig. 7 Changes in elastic fibers of the vascular wall and internal membrane.
Coloration: hematoxilin-eozin.
Fig. 7. Schimbari in fibrele elastice ale peretelui vascular si In membrana interna.
Coloratie: hematoxilin-eozina.

de femei au provenit din zona tropicala si 110 (57%) de bar-
bati si 81 (43%) de femei - din zona continentala.

Au fost determinate: tensiunea arteriala, calitatile pulsu-
lui, nivelul hemoglobinei, hematocritului, saturatia in oxigen
a sangelui venos si celui arterial, diferenta arterio-venoasa de
oxigen, in functie de gradul si de suprafata arsurii.

Paralel, la 40 de pacienti decedati din cauza arsurilor in
zona tropicald, au fost efectuate studii histologice ale miocar-
dului si ale vaselor sanguine.

Rezultate

La 57,7% dintre pacientii arsi, tensiunea arteriala a fost
scazuta considerabil, paralel cu tahicardia marcata. S-a deter-
minat o hemoconcentrare marcata, cu cresterea hematocritu-
lui pana la 0,6-0,7 unitati.

Cercetdrile histologice, efectuate pe 40 de pacienti decedati,
au aratat ca in conditii tropicale, dereglarile hemodinamice pro-
duc rapid o distrofie marcati a miocardului. In toate cazurile
s-a constatat prezenta unui edem perivascular marcat, dilata-
re vasculara, staza si microhemoragii. Spatiul intercelular era
considerabil marit, fibrele musculare erau crescute in volum,
edematoase si fragmentate (Fig. 1). Paralel cu omogenizarea fi-
brelor musculare, se constata frecvent si lezarea lor completa.
in multe cazuri, fibrele elastice se determinau numai pe alocuri.
Intotdeauna se constata o degenerare difuzi a fibrelor muscula-
re ale cordului (Fig. 2). De asemenea, se determinau numeroase
microhemoragii, iar pe alocuri - micronecroza. Cel mai proba-
bil, cauza de baza ale acestor schimbari a fost intoxicatia si hi-
poxia miocardului, paralele cu deregldrile metabolice celulare.

Cercetarea starii vaselor n plamani, ficat, rinichi, glandele
suprarenale si tractul gastrointestinal a constatat ca perme-
abilitatea capilara era atat de maritd, incat prin peretele lor
treceau nu doar plasma cu componentele ei proteinice si elec-
trolitice, dar si eritrocitele (Fig. 3).

In lumenul vascular se intalneau frecvent conglomerate de
eritrocite, o parte din care erau in stare de trecere prin perete-
le capilar, sau chiar inafara lui (Fig. 4).

were females from the tropical zone; 110 (57%) males and 81
(43%) women - from the continental zone.

The following parameters were studied: blood pressure,
pulse qualities, hemoglobin levels, hematocrit, oxygen satu-
ration of venous and arterial blood, oxygen arterial-venous
difference, according to the degree and body surface burned.

Histological examination of the heart and blood vessels
was performed in 40 deceased patients in tropical zones.

Results

In 57.7% of burned patients, blood pressure dropped con-
siderably accompanied by marked tachycardia. Hemoconcen-
tration was also detected, with elevated hematocrit up to 0.6-
0.7 units.

Histological examinations performed on 42 deceased pa-
tients, revealed that in tropical conditions, hemodynamic dis-
turbances produce a rapid and marked myocardial dystrophy.
All cases had marked perivascular edema, vascular dilations,
stasis and microbleedings. Intercellular space is considerably
enlarged; muscle fibers were enlarged, with signs of edema
and fragmentation (Fig. 1). Besides muscle fibers’ homogeni-
zation, their complete lesions were also attested. In many ca-
ses, elastic fibers were rarely seen. In all cases a diffuse dege-
neration of myocardial muscle fibers was seen (Fig. 2). Micro
bleedings were also frequent, sometimes even micro necrosis.
Probably, the main causes if these changes were intoxication
and myocardial hypoxia, as well as metabolic changes.

Studies of the vessels from the lungs, liver, kidneys, supra-
renal glands and gastrointestinal tract discovered that capil-
lary permeability was so intense that the walls of the vessels
allowed passing of plasma, proteins, electrolytes and even red
blood cells (Fig. 3). In the vascular lumen conglomerates of red
blood cells were found, some of them were in the process of
passing the capillary wall or already outside the lumen (Fig. 4).

Vascular intima was frequently inflamed, and its shape
was deformed because of the marked edema (Fig. 5, 6). Mar-
ked changes were attested of the elastic fibers of the vascular



Intima vaselor sangvine deseori era inflamata, iar forma lor
era deformata din cauza edemului marcat (Fig. 5, 6). S-au de-
terminat si schimbari marcate in fibrele elastice ale peretelui
vascular (Fig. 7). Aceste schimbari in sistemul vascular se ras-
frang, inevitabil, asupra functiei tuturor organelor interne, unde
edemul, hipoxia si catabolismul sunt intalnite pretutindeni.

Discutii

Permeabilitatea capilara si hipofunctia glandelor suprare-
nale sunt factorii care determina dereglari mai semnificative
ale sistemului cardiovascular in conditii tropicale in raport
cu cele, care au loc la acelasi grad si suprafata de afectare, in
conditii continentale. Climatul tropical agraveaza mult functia
cardiovasculara la pacientii cu arsuri. Leziunea termica, cat
si procesul catabolic avansat mareste brusc permeabilitatea
capilarg, creste hemoconcentrarea si hipoxia, in rezultatul ca-
rora au loc procese degenerative grave (edem, fragmentarea
structurilor, zone de micronecroza) in toate organele.

Concluzii

Starea generala a pacientilor cu arsuri in conditii tropicale
a fost mult mai agravata in comparatie cu cea a pacientilor din
zona continentala, la aceeasi parametri de afectare.

Ca rasunet sistemic, arsurile au produs modificari morfo-
logice similare (edem, fragmentare, necroza, microhemoragii)
in toate organele studiate.
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Afectarea sistemului cardiovascular la pacientii cu arsuri

walls (Fig. 7). These changes are followed by inevitable distur-
bances of all internal organs where edema, hypoxia and cata-
bolism are met throughout.

Discussion

Capillary permeability and suprarenal glands” hypofunction
are factors that determine more significant disturbances of the
cardiovascular system under tropical conditions when compa-
red to changes in patients with the same degree and body sur-
face affected from continental zones. Tropical climate worsens
the cardiovascular function of burned patients. Thermal lesion,
as well as and advanced catabolic process elevates quickly ca-
pillary permeability, elevates hemoconcentration and hypoxia,
and as a result, severe degenerative processes take place in all
organs (edema, fragmentation, micro necrosis).

Conclusions

General state of patients with burns from tropical zones
was worse compared with patients from continental zones,
with the same levels of lesions.

As systemic response, burns produced similar morphologi-
cal modifications (edema, fragmentation, necrosis, micro blee-
dings) in all the studied organs.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Tehnicile de reformatare a imaginilor angiografiei cu sca-
nare computer tomografica (ACT), disponibile, in prezent, la
statiile de prelucrare, necesitd a fi evaluate pentru plus-va-
loarea adusa calitatii finale a examinarii. Este necesara deter-
minarea avantajelor si limitarilor diferitor tehnici de refor-
matare a imaginii AST.

Ipoteza de cercetare

Tehnicile axiala, PIM si RV-3D de postprocesare a imaginii
au avantaje si limitari 1n stabilirea diagnosticului, caracteri-
zarea topo-morfologica si planificarea tratamentului neuro-
chirurgical deschis al anevrismelor poligonului Willis.

Noutatea adusa literaturii stiintifice din domeniu

Sunt prezentate rezultatele diagnosticarii anevrismelor
poligonului Willis prin imageria PIM a ACT, cu aprecierea
avantajelor si limitelor ei in caracterizarea parametrilor spe-
cifici ai anevrismelor, comparativ cu posibilitatile oferite de
imaginile axiale si RV-3D.

Rezumat

Introducere. In ultimele decenii, metodele de postproce-
sare au crescut proportional in importanta, inclusiv, in stabi-
lirea diagnosticului primar. Cu toate acestea, existenta nume-
roaselor tehnici de reformatare a imaginilor angiografiei cu
scanare computer tomograficd necesitd estimarea influentei
lor asupra calitatii finale a examinarii. Este necesara determi-
narea avantajelor si limitarilor diferitor tehnici de reformata-
re a imaginii AST.

Material si metode. Inclusi 140 de pacienti consecutivi, In
varstd de 19-79 de ani, cu anevrisme cerebrale ale poligonului
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What is not known yet, about the topic

Reconstructive techniques of angiographic computer to-
mography scan images (CTA), available at the moment at the
work stations, need to be evaluated in order to determine
their plus-value role in the final examination. It is necessary
to determine advantages and limitations of different tech-
niques of CTA reconfiguration.

Research hypothesis

Axial, MIP and 3D-RV techniques of processing of images
have their advantages and limitations in stabilizing the di-
agnosis, topographical and morphological characterization
and planning of open neurosurgery on Willis polygon.

Article’s added novelty on this scientific topic

Results are presented of Willis polygon aneurysm dia-
gnostication through MIP imaging of CTA, with specification
of its advantages and limitations in specific parameters cha-
racterization of aneurysms when compared to possibilities
of axial images and 3D-RV.

Abstract

Introduction. In the past few decades, methods of post
processing have evolved proportionally, their role in stabiliz-
ing the primary diagnosis as well. Nevertheless, existence of
many techniques of image reconfiguration makes it necessary
to estimate their influence on final examination results. It is
mandatory to determine the advantages and limitations of dif-
ferent techniques of CTA reconfiguration.

Material and methods. One hundred and forty consecu-
tive patients were included, aged 19-79, diagnosed with an-
eurysms of Willis polygon. In order to determine the diagnose



Willis. In vederea stabilirii diagnosticului si in scopul deter-
mindrii oportunitatii indicatiei pentru tratament neurochirur-
gical, pacientii au fost investigati prin computer tomografie
cerebrald nativa, angiografie cerebrala cu scanare computer
tomografica (imaginile primare axiale) si urmatoarele pro-
cedee de reconstructie a angiografiei computer tomografica:
proiectie de intensitate maxima (PIM), reconfigurare volume-
trica tridimensionala (RV-3D).

Rezultate. Tehnica PIM a constatat anevrism vizibil in
99,3% de cazuri si anevrism partial vizibil in 0,7% cazuri. Ma-
rea majoritate a anevrismelor erau saculare (96,5%). Hemo-
ragia intracraniana, cauzata de ruperea anevrismului, a fost
depistata in 75,0% din cazuri, vazospasmul - in 59,3% din
cazuri, calcificate parietale - in 3,6% din cazuri, artefacte tip
sefect de volum partial” - in 82,9% din cazuri, artefacte de la
clipsul metalic - In 69,3% din cazuri si trombi In anevrism -
in 6,4% din cazuri. in cadrul reconstructiei PIM, contactul os-
anevrism nu se vizualiza n 12,8% cazuri, se vizualiza slab - n
28,2% din cazuri si bine - In 59,0 din cazuri. Relatia cu sinusul
cavernos nu se vizualiza in 16,6% din cazuri, se vizualiza slab
1n 50% din cazuri, bine - 1n 33,4% din cazuri.

Concluzii. Imaginile proiectiei de intensitate maxima tre-
buie sa fie tehnica de reconstructie primara si necesita a fi
inclusa 1n protocolul de analiza standard a angiografiei prin
tomografie computerizatd pentru estimarea arterelor cervico-
craniene.

Cuvinte cheie: proiectia de intensitate maximd, angiogra-
fie prin tomografie computerizatd, anevrism cerebral, hemo-
ragie subarahnoidiana, poligonul Willis.

Introducere

Reconstructia imaginii este procedura care transforma
datele brute obtinute In imagini computer tomografice. Cu
aceasta tehnicd, imaginile angiografiei cu scanare computer
tomografica (ACT) sunt afisate bidimensional in planuri orto-
gonale sau arbitrare (reconfigurare multiplanara), cu posibili-
tatea addugarii algoritmilor proiectiei de intensitate maxima
(PIM) pentru a evidentia structurile vasculare opacifiate, care,
impreuna cu tesutul osos, prezinta pixeli cu luminozitate ma-
xima.

Utilizarea tomografiei computerizate multidetector
(CTMD) in neuroradiologie a imbunatatit considerabil angio-
grafia cu scanare computer tomografica (ACT) a arterelor in-
tracraniene, datoritd achizitiei imaginilor cu voxeli izotropici
submilimetrici si posibilitatea de a estima imaginile de post-
procesare [1, 2]. Studiile anterioare au demonstrat ca ACT a
circulatiei intracraniene este echivalentd, daca nu superioara,
angiografiei conventionale in depistarea anevrismelor intra-
craniene cu dimensiunea <4 mm [3].

in ultimele decenii, metodele de postprocesare au crescut,
proportional, in importantd, inclusiv, in analiza diagnosticului
primar [4, 5, 9]. Cu toate acestea, existenta numeroaselor teh-
nici de reformatare a imaginilor ACT, disponibile, in prezent,
pe statiile de prelucrare, necesita estimarea influentei acesto-
ra asupra calitdtii finale a examinarii, determinarea avantaje-
lor si limitelor lor [2, 8].

Tehnica PIM in anevrismele poligonului Willis

and the possible following surgical treatment, patients were
investigated through methods of native cerebral computer
tomography, cerebral angiography with CT scanning (CTA,
primary axial images) and the following methods of recon-
struction of CTAs: maximum intensity projection (MIP) and
tridimensional volumetric reconfiguration (3D-VR).

Results. MIP technique showed visible aneurysm in 99.3%
of the cases and partial visible aneurysm in 0.7% of the cases.
The big majority of the aneurysms were saccular (96.5%). In-
tracranial bleeding caused by aneurysm rupture was found in
75.0% of the cases, vasospasm - in 59.3% of the cases, parietal
calcification - in 3.6% of the cases, “partial volume effect” ar-
tifacts - in 82.9% of the cases, metal clip artifact - in 69.3% of
the cases and aneurysm cloths - in 6.4% of the cases. During
MIP reconstruction, aneurysm-bone contact could not be vi-
sualized in 12.8% of the cases, was poorly visualized in 28.2%
of the cases and was well visualized in 59.0% of the cases. The
relation with the cavernous sinus could not be appreciated in
16.6% of the cases, was poorly visualized in 50% of the cases
and was well visualized in 33.4% of the cases.

Conclusions. Images of maximum intensity must be the
primary technique for reconstruction and must be included in
the protocol of standard analysis of CTA in order to estimate
the cervical and cranial arteries.

Key words: maximum intensity projection, computed to-
mography angiography, cerebral aneurysm, subarachnoid
hemorrhage, Willis polygon.

Introduction

Image reconstruction is a procedure that transforms ini-
tially obtained data into computed tomography images. With
this technique, images of CT angiography are aligned bidimen-
sionally in orthogonal or arbitral planes (multiplan reconfigu-
ration), also it is possible to add algorithms of maximum inten-
sity projection (MPI) in order to highlight opacified vascular
structures, that together with bone tissue present like pixels
with maximum intensity. Also, vascular structure visualization
can be improved with sliding-thin-slab technique that allows
selecting voxel groups of different thickness with their follow-
ing including or excluding from the image in order to enhance
evaluation of the studied structure and reduce partial interfer-
ence and layering of other structures.

Application of computed tomography multidetector
(CTMD) in neuroradiology improved considerably CTA of in-
tracranial arteries with the help of isotropic voxel acquiring
and the possibility of post-processing image estimation [1, 2].
Anterior studies have demonstrated that CTA of intracranial
circulation is equivalent, if not even superior to conventional
angiography in detection of intracranial aneurysms <4 mm [3].

In the past few decades, post-processing methods have be-
come even more important in analyzing the primary diagnosis
[4,5, 9]. Nevertheless, numerous methods of reconstruction of
CTA images available on processing stations need to be evalu-
ated and their influence on the quality of the final examination
has to be studies as well as their advantages and limitations
[2,8].
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Tehnicile de proiectie includ reconfigurarea multiplana-
ra (RMP), care poate fi combinata cu proiectia de intensitate
maxima (PIM) - algoritmul pentru vizualizarea pixelilor cu lu-
minozitate maxima, sau tehnica sliding-thin-slab (STS), pentru
vizualizarea sectiunilor cu grosime variabila [9]. Alta tehnica
de proiectie este tehnica pentru vizualizarea tridimensionala
a volumelor, cunoscutd sub numele de reconfigurare volume-
trica tridimensionala (RV-3D) [1, 2, 9, 10].

Desi termenul ,reconstructia imaginii” este frecvent utili-
zatin loc de ,reformatarea imaginii”, trebuie de avut in vedere
ca reconstructia imaginii este procedura care transforma da-
tele brute obtinute Tn imagini computer tomografice (CT). Cu
aceasta tehnicd, imaginile ACT sunt afisate bidimensional, in
planuri ortogonale sau arbitrare (RMP), cu posibilitatea addu-
garii algoritmilor PIM, pentru a evidentia structurile vasculare
opacifiate, care, cu osul, prezinta pixeli cu luminozitate maxi-
ma. In plus, pentru a imbunatiti vizualizarea structurilor vas-
culare, poate fi folosita tehnica placii subtiri glisante (1. engl.
,sliding-thin-slab”), pentru a selecta grupuri voxel de diferite
grosimi, pentru includerea sau excluderea acestora din ima-
gine si pentru a Imbunatati evaluarea structurii studiate prin
reducerea interferentei partiale de volum si suprapunerii al-
tor structuri [4].

Astfel, scopul studiului a fost evaluarea capacitatii diagnos-
tice si descriptive a tehnicii de reconstructie PIM a imagini-
lor angiografice, comparativ cu alte tehnici de postprocesare
(RV-3D si ACT axiala) la pacientii cu anevrisme ale poligonului
Willis.

Material si metode

In lotul de studiu au fost inclusi 140 de pacienti consecu-
tivi cu anevrisme cerebrale ale poligonului Willis, investigati
in perioada 01.01.2010 - 31.12.2014 in Sectia de Radiologie si
Imagistica Medicala a Institutul de Neurologie si Neurochirur-
gie din Republica Moldova.

Pacientii inclusi 1n studiu au dat acordul informat in scris
pentru inrolare; in cazul persoanelor inconstiente, acordul in-
format a fost dat de rudele sau reprezentantii lor.

Design-ul studiului este prezentat in Figura 1.

Selectarea pacientilor a fost efectuata dupa urmatoarele
criterii de includere:

= pacient adult (218 ani), care a dat acord informat pentru

inrolare in studiu;

= suspectie clinicd la anevrism intracranian, confirmata

preoperator prin ACT;

= pacienti tratati microneurochirurgical si examinati prin

ACT de control postoperatoriu.

Criteriile de excludere din studiu au fost:

= pacienti cu anevrisme intracraniene, situate inafara po-

ligonului Willis;

= prezenta de anevrisme multiple;

= imposibilitatea efectuarii ACT postoperatorii din cauza

starii pacientului;

= ACT postoperatorie, efectuata inafara Institutului de Ne-

urologie si Neurochirurgie;

= vizibilitatea necalitativa a structurilor vasculare cerebra-
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Projection techniques include multiplan reconstruction
(MPR, that can be combined with maximum intensity projec-
tion - the algorithm for visualizing pixels of maximum inten-
sity), or sliding-thin-slab technique (STS, used for visualizing
layers with variable thickness) [9]. Another projection tech-
nique is three-dimensional volume visualization, known as
three-dimensional volume reconfiguration (3D-VR) [1, 2, 9,
10].

Even if the term “image reconstruction” if frequently used
instead of “image reformation”, we have to keep in mind that,
image reconstruction is the procedure that transforms ini-
tially obtained data into computed tomography images (CT).
With this technique, CTA images are shown bidimensionally,
in orthogonal or arbitrary plans (MPR), with the possibility to
add MIP algorithms for highlighting vascular structures that
together with the bone tissue present like pixels of maximum
intensity. In addition, vascular structure visualization can be
improved with sliding-thin-slab technique that allows select-
ing voxel groups of different thickness with their following in-
cluding or excluding from the image in order to enhance eval-
uation of the studied structure and reduce partial interference
and layering of other structures [4].

Thereby, the aim of the study was to evaluate the diagnos-
tic and descriptive capacities of MIP reconstruction of CTA
techniques compared to other techniques of post-processing
(3D-VR and axial CTA) in patients with aneurysms of the Wil-
lis polygon.

Material and methods

The study group consisted of 140 consecutive patients
with cerebral aneurysms of the Willis polygon, investigated
between 01.01.2010 and 31.12.2014 in the department of
Radiology and Medical Imagistics of Neurology and Neurosur-
gery Institute from the Republic of Moldova.

Patients included in the study signed the written consent
for participating in the study, in cases with unconscious pa-
tients, the written consent was signed by their relatives or of-
ficial representatives.

The design of the study is presented in Figure 1.

Patients were selected following the including criteria:

= adult patient (218 y.0.), that has signed the written con-

sent for participating in the study;

= clinical suspect of intracranial aneurysm, pre-operative-

ly confirmed by CTA;

= patients treated micro-neurosurgically and examined

with CTA postoperatively.

Criteria for excluding were the following:

= patients with intracranial aneurysms, situated elsewhere
the Willis polygon;

= multiple aneurysms;

= impossibility to perform CTA due to patients state;

= postoperative CTA made elsewhere Neurology and Neu-
rosurgery Institute;

= poor visibility of cerebral vascular structures with insuf-
ficient contrasting of the arterial lumen (blood intensi-
ty in the lumen of the internal carotid artery from the



le cu contrastarea ineficienta a lumenului arterial (den-
sitatea sanguina 1n lumenul sifonului arterei carotide
interne In emisfera contralaterald anevrismului este mai
mare decat 160 Unitati Hounsfield).

Posibilitatile tehnicii PIM de reconstructie a imaginilor
ACT ale anevrismelor poligonului Willis au fost evaluate prin
prisma urmatorilor parametri principali: forma, localizarea,
dimensiunile sacului si colului anevrismal.

Drept parametri secundari de evaluare si comparare a
imaginilor au servit: directia vectorului anevrismal, volumul
anevrismului, configuratia, prezenta lobulilor secundari, mo-
dificarile patologice ale arterei materne si ale vascularizatiei
generale cerebrale (vasospasm, stenoza, prezenta placilor
ateromatoase, modificari asociate hipertensiunii arteriale),
raportul anevrismului cu structurile vasculare adiacente, pre-
zenta ramurilor vasculare eferente din anevrism, raportul
anevrismului cu structurile osoase adiacente, cu structurile
anatomice ale sinusului cavernos, cu sectoarele de AVC (is-
chemic si\sau hemoragic), prezenta, localizarea, extinderea
trombozei intramurale si\sau calcifierilor parietale ale sacu-
lui anevrismal, anatomia sinusului frontal, procesului clinoid
anterior (planificarea clinoidectomiei), pozitia planseului or-
bital, vizibilitatea clipsului neurochirurgical si a structurilor
vasculare, adiacente clipsului.

Studiul a inclus, de asemenea, colectarea datelor social-de-
mografice, comorbiditatilor, scorurilor de gravitate specifice
(Scorul Glasgow al Comelor, Scorul Hunt si Hess, Scorul WFNS
al Federatiei Mondiale a Neurochirurgilor).

Computer tomografia cerebrald nativd, ACT cerebralad
(imagini primare axiale) si procedeele de reconstructie ale
imaginii ACT - PIM, RV-3D, au fost efectuate in vederea sta-
bilirii diagnosticului si In scopul determinarii oportunitatii
indicatiei pentru tratament neurochirurgical. Toate imaginile
ACT au fost arhivate in sistemul electronic de stocare al inves-
tigatiilor imagistice medicale, pentru a avea posibilitatea post-
procesarii si reconstructiei lor [11, 12].

ACT cerebrala a fost realizata preoperatoriu la toti pacien-
tii studiati.

Toate investigatiile au fost efectuate la tomograful cu sca-
nare spiralata (elicoidald), cu detector de 64 de randuri si cu
o singura scanare axiald (VCT Select 64 slices, General Electric,
SUA), utilizand procedurile standard.

Reformatarea imaginilor-sursa a fost efectuatd pe statia
de lucru offline (General Electric Advanced Workstation 4.4 si
Osirix Pro Apple Workstation) in cele trei planuri ortogonale
cu grosimea sectiunii de 0,625 mm pentru vizualizarea ramu-
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contralateral hemisphere of the aneurysm exceeds 160
Hounsfield units).

Possibilities of the MPI reconstruction technique of CTA
images of aneurysms in the Willis polygon have been evalu-
ated according the following parameters: shape, localization,
sac and neck of the aneurysm.

Secondary parameters for evaluation and image compar-
ing were the following: aneurysm vector direction, aneurysm
volume, configuration, presence of secondary lobules, patho-
logical modifications of the maternal artery and of general
cerebral vascularization (vasospasm, stenosis, presence of
atherosclerotic plaques, hypertension modifications), relation
between the aneurysm and the adjacent structures, presence
of efferent vascular branches from the aneurysm, relation be-
tween aneurysm and adjacent bone structures / cavernous si-
nus/sections of stroke (hemorrhagic or ischemic), presence /
localization / extension of intramural thrombosis and/or wall
calcification off the aneurysmal sac, anatomy of the frontal si-
nus, anterior clinoid process (clinoidectomy planning), posi-
tion of the orbit walls, visibility of the neurosurgical clipping
and vascular structures near the clips.

The study included social and demographic data collec-
tion, data about comorbidities, severity scores (Glasgow Coma
Scale, Hunt and Hess Score, WFNS Score).

Native cerebral CT, cerebral CTA (primary axial images)
and image reconstruction techniques - MIP, 3D-VR have been
performed in order to diagnose and determine the opportu-
nity for neurosurgical treatment. All CTA images have been ar-
chived in the electronic system of medical imagistic investiga-
tions storage for further post-processing and reconstruction
[11,12].

Cerebral CTA has been performed in all patients preopera-
tively.

All investigations were performed with spiral (helicoidal)
scanning tomograph, 64-slice detector and single axial scan-
ning (VCT Select 64 slices, General Electric, USA), using stan-
dard procedures.

Reconfiguration of source images was performed at the of-
fline workstation (General Electric Advanced Workstation 4.4
and Osirix Pro Apple Workstation) in three orthogonal planes
with slice thickness of 0.625 mm for visualizing the basilar
artery and vertebral arteries and their intracranial trajectory.
Process time varied between 20 and 30 minutes per each ex-
amination [4].

Evaluation and interpretation of imagistic data (primary
axial data, MIP analyzing, 3D reconstruction) as well as diag-

o Imagine sl
- (;nteru de axials xial image
Anevrism includere Confirmed Inclusion
confirmat |~/ indeplini aneurysm  [|  criteria
Suspectie 3
T ACT v Postprocesare Imagine Clinical _ performed e ]
clinicide [~ si comparare o Y processing and MIP image
5 — T suspicion for
anevrism Aot Criterii de imagine ACT PIM comparison of
nevrism B — aneurysm Unconfirmed Exclusion CTAil
firmat > o images
neconfirma Tndeplinite - aneurysm criteria
Imagine .
performed 3D-VR image
RV-3D

Fig. 1 Design-ul studiului.

Fig. 1 Study design.
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Qo
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=
: ] ] '
Axial PIM RV-3D

Fig. 2 Diagrama CONSORT a fluxului de pacienti.

rilor arteriale ale cercului Willis, iar in planul oblic-coronar,
paralel cu clivus, pentru vizualizarea arterei bazilare si arte-
relor vertebrale la nivelul traiectului lor intracranian. Timpul
de procesare a variat de la 20 la 30 de minute pentru fiecare
examinare [4].

Evaluarea si interpretarea datelor imagistice (datele pri-
mare axiale, analiza prin proiectie de intensitate maxima,
reconstructia tridimensionala), precum si stabilirea diagnos-
ticului, au fost efectuate independent de catre doi neuroradi-
ologi cu experientd de cel putin 10 ani, inclusiv, in diagnostic
vascular. Dezacordurile dintre observatori au fost rezolvate
prin consens.

Statistica descriptiva.

Rezultate

Diagrama CONSORT de flux al pacientilor studiati este re-
data in Figura 2. Seturile de date complete, analizate, au repre-
zentat 48% din numarul pacientilor Inrolati in studiu (in 52%
din cazuri fiind Indeplinite cel putin o conditie din criteriile de
excludere).

Prezentarea generald a lotului de studiu este evidentiata
in Tabelul 1. Astfel, trei patrimi dintre pacienti aveau comor-
biditati si factori de risc de origine cardiovascularg, iar fiecare
al cincilea - obezitate. Prevalenta diabetului zaharat si a afec-
tiunilor renale in lotul studiat a fost similara populatiei gene-
rale. Tot trei patrimi dintre pacienti au prezentat o tulburare
usoara a cunostintei, de tip obnubilare (GCS=13-14 puncte);
fiecare al optulea pacient era intr-o stare grava, prezentand
deteriorari moderate pana la severe ale stdrii de cunostinta
(GCS=3-12 puncte).

Caracteristicile de baza ale anevrismelor poligonului Wil-
lis, estimate prin ACT, sunt prezentate in Tabelul 2. Fiecare
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Fig. 2 CONSORT patient flow chart.

nosis setting were made independently by 2 neuroradiologists
with experience in the field of minimum 10 years in vascular
diagnosis inclusive. Disagreements between the observers
were solved by consensus.

Descriptive statistics was performed.

Results

CONSORT flow diagram of studied patients is shown in Fig-
ure 2. Analyzed complete data sets represented 48% out of the
total number of patients included in the study (in 52% of the
cases at least one criteria for excluding was present).

General presentation of the study group is shown in Table 1.
Thus, 34 of the patients had comorbidities and cardiovascular
risk factors, every fifth patients suffered from obesity. Preva-
lence of diabetes mellitus and renal diseases was similar to
general population. In addition, % of the patients had a mild
disturbance of consciousness (obnubilation level, GCS 13-14
points); every eighth patients were in serious condition with
moderate-severe disturbance of consciousness (GCS 3-12
points).

Basic characteristics of the aneurysms of the Willis poly-
gon, estimated through CTA are shown in Table 2. Every sec-
ond patient had an aneurysm of the anterior communicating
artery, every seventh patient - of medial cerebral artery. The
big majority of the patients (96.4%) had saccular aneurysms,
where the walls had simple configuration in 55.6% of the cas-
es and polylobular configuration in 44.4% of the cases. Local-
ization of the aneurysms was mostly interhemispheric (60%),
with a slight domination of the left side (23.6%) over the right
side (16.4%).

Complications caused by aneurysms are presented in
Table 3. Two thirds of the aneurysms have erupted sponta-



Tabelul 1. Caracteristica generala a lotului studiat (n=140).
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Table 1. General features of the study group (n=140).

Varsta, ani 51,5[19 - 79]* Age, y.o. 51.5[19 - 79]*
Barbati, n (%) 57 (40,7) Males, n (%) 57 (40.7)
Domiciliu rural, n (%) 88 (62,9) Rural home, n (%) 88 (62.9)
Comorbiditati, n (%) Comorbidities, n (%)

* hipertensiune arteriala 103 (73,6) * high blood pressure 103 (73.6)
¢ obezitate 30 (21,4) * obesity 30 (21.4)
* diabet zaharat 10 (7,1) * diabetes mellitus 10 (7.1)

e afectiune renala 11(7,9) * renal pathology 11 (7.9)

* tumori cerebrale 6(4,3) e cerebral tumors 6 (4.3)
Nivelul cunostintei, n (%) Level of consciousness, n (%)

GCS* 15 16 (11,4) GCS* 15 16 (11.4)
GCS 13-14 106 (75,7) GCS 13-14 106 (75.7)
GCS 9-12 13 (9,3) GCS 9-12 13 (9.3)
GCS<8 5(3,6) GCS<8 5(3.6)

Nota: - medie [extreme]; * - scorul Glasgow al comelor.

Tabelul 2. Caracteristica parametrilor de baza ale anevrismelor ar-
terelor poligonului Willis, data de angiografia cu scanare computer
tomografica (n=140).

Localizarea, n (%)
a. comunicanta anterioara 77 (55,0)
a. comunicantd posterioara 6 (4,3)

a. carotida interna 30 (21,4)
a. cerebrald medie 20 (14,3)
a. bazilara 7 (5,0)
Forma sacular3, n (%) 135 (96,4)
din care:

configuratie simpld, n (%) 75 (55,6)
configuratie polilobulard, n (%) 60 (44,4)
Forma fusiforma, n (%) 5(3,6)
Localizare pe dreapta, n (%) 23 (16,4)
Localizare pe stanga, n (%) 33(23,6)
Localizare interemisferica, n (%) 84 (60,0)

al doilea pacient a prezentat un anevrism al arterei comuni-
cante anterioare, iar fiecare al saptelea - al arterei cerebrale
medii. Majoritatea covarsitoare (96,4%) dintre pacienti au
avut anevrisme de forma saculard, unde peretii au avut con-
figuratie simpla in 55,6% si polilobulara - in 44,4%. Localiza-
rea anevrismelor a fost predominant interemisferica (60%),
cu o usoara predominare pe stanga fata de dreapta (23,6% vs.
16,4%).

Complicatiile produse de anevrismele cerebrale In lotul stu-
diat sunt prezentate in Tabelul 3. Doua treimi dintre anevris-
me au erupt acut, in fiecare al doilea caz producand hemoragii
combinate (subarahnoidiand, intraventriculara si intracere-
brala, toate asocierile posibile). Vasospasmul global s-a dove-
dit a fi un fenomen destul de rar, intalnit in 4,3% din cazuri,
pacientii cu aceeasi probabilitate facind vasospasm loco-regi-
onal. Fara vasospasm au fost 40,7% din pacienti. Trei patrimi
dintre pacienti au prezentat o severitate usoara a hemoragiei
subarahnoidiene dupa scorul Hunt si Hess (SHH); clasificarea
WEFENS a Federatiei Mondiale a Neurochirurgilor prezentand re-
zultate asemanatoare (72,2% - gravitate usoara).

In schimb, scorul tomografic Fisher pentru HSA a prezen-

Note: - average [extremes]; * - Glasgow coma scale.

Table 2. Main parameters of the Willis circle aneurysms, achieved
by computed tomography angiography (n=140).

Location, n (%)
anterior communicating artery 77 (55.0)
posterior communicating artery 6 (4.3)

internal carotid artery 30 (21.4)
middle cerebral artery 20 (14.3)
basilar artery 7 (5.0)
Saccular type, n (%) 135 (96.4)
of which:

simple configuration, n (%) 75 (55.6)
polylobulated configuration, n (%) 60 (44.4)
Fusiform type, n (%) 5(3.6)
located on the right, n (%) 23 (16.4)
located on the left, n (%) 33 (23.6)
located interhemisphericaly, n (%) 84 (60.0)

neously, and in every second case produced combined bleed-
ings (subarachnoid, intraventricular and intracerebral, all the
possible associations). Global vasospasm proved to be a rare
phenomenon, found in 4.3% of the cases, loco-regional spasm
was found in 4.3% of the cases. There were 40.7% of patients
without any vasospasm. Seventy five percent of the patients
had a mild form of subarachnoid hemorrhage according to the
Hunt and Hess score (HHS); WFNS classification shows simi-
lar results (72.2% - mild severity).

Conversely, the Fisher tomographic score for subarachnoid
hemorrhage showed a totally different situation: 82.9% of the
patients with subarachnoid hemorrhage were classified in the
severe category (Fisher III-1V). Cerebral edema is a frequent
consequence of ruptured aneurysms, and it was found in
68.5% of the cases with various spreading volume.

Studying the conclusions of complex imagistic examina-
tions described in Tables 1-3, Table 4 shows the results of
comparative appreciation of dimensional parameters of dif-
ferent post processing techniques of images obtained axially.
Thus, aneurysm visualization is very good in all techniques;
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Tabelul 3. Complicatiile inregistrate, produse de anevrismele cere-
brale (n=140).

Anevrism neerupt, n (%) 35(25,0)
Anevrism erupt acut, n (%) 92 (65,7)
Sechele de erupere, n (%) 13 (9,3)
Fara hemoragie intracraniana, n (%) 35(25,0)
Cu hemoragie intracraniana, n (%) 105 (75,0)
din care,

hemoragie subarahnoidiana izolatd, n (%) 26 (24,8)
hematom intracerebral izolat, n (%) 42 (40,0)

hemoragie intraventriculara izolat3, n (%) 3(2,9)

hemoragii combinate (HSA\HIV\HIC), n (%) 34 (32,3)
Fara vasospasm, n (%) 57 (40,7)
Vasospasm local, n (%) 43 (30,7)
Vasospasm regional, n (%) 34 (24,3)

Vasospasm global, n (%) 6 (4,3)

SHH'I, n (%) 45 (32,1)
SHH II, n (%) 57 (40,8)
SHH 111, n (%) 29 (20,7)
SHH IV, n (%) 7 (5,0)
SHHV, n (%) 2(14)
WEFNS* I, n (%) 59 (42,2)
WENS 11, n (%) 42 (30,0)
WENS III, n (%) 31(22,1)
WENS 1V, n (%) 7 (5,0)
WENS V, n (%) 1(0,7)
Scor tomografic Fisher pentru HSA (n=94 [67,1%])

grad I, n (%) 4(4,3)
grad I, n (%) 12 (12,8)
grad I, n (%) 10 (10,6)
grad IV, n (%) 68(72,3)
Fara edem cerebral 44 (31,5)
Edem cerebral perilezional, n (%) 24 (17,1)
Edem cerebral difuz, n (%) 57 (40,7)
Edem cerebral global, n (%) 15 (10,7)
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Table 3. Detected complications of the cerebral aneurysms (n=140).

Unruptured aneurysm, n (%) 35(25.0)
Acute ruptured aneurysm, n (%) 92 (65.7)
Rupture sequelae, n (%) 13 (9.3)
Without intracranial hemorrhage, n (%) 35(25.0)
With intracranial hemorrhage, n (%) 105 (75.0)
of which,

isolated subarachnoid hemorrhage, n (%) 26 (24.8)
isolated intracerebral haematoma, n (%) 42 (40.0)

isolated intraventricular hemorrhage, n (%) 3(2.9)

combined hemorrhage (SAH\IVH\ICH), n (%) 34 (32.3)
Without vasospasm, n (%) 57 (40.7)
Local vasospasm, n (%) 43 (30.7)
Regional vasospasm, n (%) 34 (24.3)

Global vasospasm, n (%) 6(4.3)

HHS' I, n (%) 45 (32.1)
HHS 11, n (%) 57 (40.8)
HHS 1L, n (%) 29 (20.7)
HHS IV, n (%) 7(5.0)
HHS V, n (%) 2(1.4)
WENS! L, n (%) 59 (42.2)
WENS 11, n (%) 42 (30.0)
WENS 111, n (%) 31(22.1)
WENS 1V, n (%) 7 (5.0)
WENS V, n (%) 1(0.7)

Fisher scale for SAH (n=94 [67.1%])
[ degree, n (%) 4(4.3)

Il degree, n (%) 12 (12.8)
[l degree, n (%) 10 (10.6)
IV degree, n (%) 68 (72.3)
Without cerebral edema 44 (31.5)
Perilesional cerebral edema, n (%) 24 (17.1)
Diffuse cerebral edema, n (%) 57 (40.7)
Global cerebral edema, n (%) 15 (10.7)

Nota: - severitatea hemoragiei subarahnoidiene conform scorului Hunt
si Hess; *- severitatea hemoragiei subarahnoidiene conform scorului
Federatiei Mondiale a Neurochirurgilor.

tat o situatie diametral opusa: 82,9% din pacientii cu HSA au
fost clasati in categoria severa (Fisher I11-1V). Edemul cerebral
este o consecinta frecventa a eruperii anevrismului, fiind in-
talnit in 68,5% din cazuri, cu divers volum de raspandire.

Reiesind din concluziile examinadrii imagistice complexe,
descrisa 1n Tabelele 1-3, Tabelul 4 prezinta rezultatele apre-
cierii comparative a parametrilor dimensionali in functie de
tehnicile de postprocesare ale imaginilor achizitionate axial.
Astfel, vizualizarea anevrismului este foarte buna, indiferent
de tehnica de postprocesare a imaginii utilizate, esecurile fiind
exceptionale; de asemenea, compararea dimensiunilor ane-
vrismului 1n trei dimensiuni a dat rezultate similare, fara dife-
renta statistica In functie de tehnica de postprocesare a imagi-
nii. Diferentele dintre tehnicile de procesare a imaginii incep
sa se releveze la aprecierea formei anevrismului, in special, In
cazul celor complexe. Totusi, utilizarea tehnicii RV-3D permite
o0 apreciere cu usurinta a formei anevrismului in 94,3% din
cazuri - performantd net superioara tehnicii PIM (25%) sau
celei axiale (11,4%).

Controlul postoperatoriu este acompaniat de artefacte
de imagine in 69,3% din cazuri, care sunt cauzate de clipsul

Note: f- severity of the subarachnoid hemorrhage according to the Hunt and
Hess scale; *- severity of the subarachnoid hemorrhage according to the
World Federation of the Neurosurgeons.

failures are exceptional, also three-dimensional comparison of
the aneurysm showed similar results, with no statistical differ-
ences between post process techniques. Differences between
post process techniques appear when it comes to describing
the shape of the aneurysm, especially when there are complex
aneurysms. However, 3D-VR technique offers an easy appreci-
ation of the shape of the aneurysm in 94.3% of the cases - net
superior to MIP (25%) and axial method (11.4%).

Postoperative control is accompanied by artifacts in 69.3%
of the cases caused by the metallic clip; thus, 3D-VR technique
offers a good visualization of vascular structures after image
reconstruction in 2/3 of the cases, which is almost impossible
to achieve using only the axial technique (Table 4).

However, results of comparative appreciation of relations
between aneurysms and adjacent structures (bone, cavernous
sinus, stroke zones or partial lumen thrombosis of the aneu-
rysm) show us that none of the technique has good results in
all the cases, better results are achieved only after complex
examination with association of several techniques of image
post processing (Table 5).



Tabelul 4. Rezultatele aprecierii comparative a parametrilor dimen-
sionali in imaginile anevrismelor poligonului Willis, obtinute prin
angiografie cu scanare computer tomograficd, in functie de tehnicile
de postprocesare utilizate.

Tehnica PIM in anevrismele poligonului Willis

Table 4. The comparative assessment of the dimensional parameters
in the Willis circle aneurysms images, achieved by computed tomog-
raphy angiography, depending on the post-processing technique ap-
plied.

Parametri Axiala PIM RV-3D

Parameters Axial MIP 3D-VR

Vizualizarea anevrismului:

totals, n (%) 135 (96,4) 139 (99,3) 129 (92,1)
partiala, n (%) 2 (1,4) 1(0,7) 11(7,9)
nu se vizualizeaza, n (%) 3 (2,1) 0(0,0) 0(0,0)

Aneurysm viewing:

total, n (%) 135(96.4)  139(99.3) 129 (92.1)
partial, n (%) 2 (1.4) 1(0.7) 11 (7.9)
unviewed, n (%) 3(2.1) 0(0.0) 0(0.0)

Lungimea max., mm 7,8[2,1-38,4] 85[2,7-44,0] 8,1[2,0-23,0]
Latimea max., mm 6,4[1,5-36,1] 6,6[1,8-36,9] 6,4[1,4-29,0]
@ colului anevrismal, mm 3,7 [1,5-15,3] 3,7[1,5-16,4] 3,9[1,2-169]

Maximal length, mm
Maximal width, mm
Aneurysmal collum @, mm

7.8[2.1-38.4] 8.5[2.7-44.0] 8.1[2.0-23.0]
6.4[1.5-36.1] 6.6 [1.8-36.9] 6.4 [1.4-29.0]
3.7[15-15.3] 3.7[1.5-16.4] 3.9[1.2-16.9]

Forma anevrismului:

saculara ovoida, n (%) 63 (45,0) 55(39,3) 40 (28,6)
saculara rotunda, n (%) 36 (25,7) 20 (14,3) 16 (11,4)
fusiforma, n (%) 4(2,9) 5(3,6) 5(3,6)
saculara complexa, n (%) 34 (24,3) 60 (42,9) 79 (56,4)
apreciere imposibila, n (%) 3 (2,1) 0(0,0) 0(0,0)
Dificultatea aprecierii for-

mei:

usor, n (%) 16 (11,4) 35(25,0) 132 (94,3)
mediu, n (%) 22 (15,7) 85 (60,7) 0(0,0)
dificil, n (%) 99 (70,7) 20 (14,3) 8 (5,7%)
apreciere imposibild, n (%) 3 (2,1) 0(0,0) 0(0,0)
Prezenta artefactelor

,volum partial” :

absente, n (%) 124 (88,6) 24 (17,1) 1(0,7)
slab pronuntate, n (%) 13 (9,3) 43 (30,7) 70 (50,0)
puternic pronuntate, n (%) 0 (0,0) 73 (52,2) 69 (49,3)
apreciere imposibild, n (%) 3 (2,1) 0(0,0) 0(0,0)
Vizualizarea  structurilor

vasculare, in cazul artefac-

telor, produse de clipsul

metalic (n=97 [69,3%]):

clara, n (%) 6 (6,2) 40 (41,2) 62 (63,9)
dificild, n (%) 27 (27,8) 47 (48,5) 25 (25,8)
imposibild, n (%) 64 (66,0) 10 (10,3) 10 (10,3)

Aneurysm shape:

ovoid saccular, n (%) 63 (45.0) 55(39.3) 40 (28.6)
rounded saccular, n (%) 36 (25.7) 20 (14.3) 16 (11.4)
fusiform, n (%) 4(2.9) 5(3.6) 5(3.6)

complex saccular, n (%) 34 (24.3) 60 (42.9) 79 (56.4)
determination impossible,

n (%) 3(2.1) 0(0.0) 0(0.0)
Shape appreciation difficulty

level:

easy, n (%) 16 (11.4) 35(25.0) 132 (94.3)
medium, n (%) 22 (15.7) 85 (60.7) 0 (0.0)
difficult, n (%) 99 (70.7) 20 (14.3) 8(5.7)
determination impossible,

n (%) 3(2.1) 0(0.0) 0 (0.0)
Artefacts ,partial volume” :

absent, n (%) 124 (88.6)  24(17.1) 1(0.7)
poorly observed, n (%) 13 (9.3) 43 (30.7) 70 (50.0)
highly observed, n (%) 0(0.0) 73 (52.2) 69 (49.3)
determination impossible,

n (%) 3(2.1) 0(0.0) 0(0.0)
Viewing of vascular structures

in case of metal clips artefacts

(n=97 [69.3%]):

clear, n (%) 6(6.2) 40 (41.2) 62 (63.9)
difficult, n (%) 27 (27.8) 47 (48.5) 25(25.8)
impossible, n (%) 64 (66.0) 10 (10.3) 10 (10.3)

metalic; In acest sens, tehnica RV-3D permitand o vizualizare
buna a structurilor vasculare dupa reconstituirea imaginii in
2/3 din cazuri, ceea ce este, practic, imposibil de facut daca se
utilizeaza doar tehnica axiala (Tabelul 4).

Privind, Ins3, rezultatele aprecierii comparative a parame-
trilor de relatie a anevrismelor poligonului Willis cu structuri-
le adiacente (osul, sinusul cavernos, zone de accident vascular
cerebral sau tromboze partiale de lumen anevrismal), s-a con-
statat ca nicio tehnica de postprocesare a imaginii nu ofera un
rezultat bun in toate situatiile, acesta fiind obtinut doar la o
examinare complexd, prin asocierea imaginilor postprocesate
prin mai multe tehnici (Tabelul 5).

Discutii

ACT cu CTMD a circulatiei intracraniene a progresat con-
siderabil In ultimii ani datorita cresterii vitezei de scanare,
scaderii grosimii sectiunii si disponibilitatii unor softuri de
procesare sofisticatd a imaginii. Cu toate acestea, exista di-
vergente privind valoarea de diagnostic a diferitor tehnici de
reformatare, precum si utilizarea lor clinic3, care se afla, deo-
camdat3, In faza de evaluare si standardizare [2, 8, 9]. Cele mai

Discussion

CTA and CTMD of intracranial circulation progressed
considerably in the past few years thanks to faster speed of
scanning, thinner slices and new software of sophisticated
image processing. Nevertheless, divergences exist regarding
diagnostic value of different techniques, as well as their clini-
cal usage, that at the moment are being evaluated and stan-
dardized [2, 8, 9]. Most of the studies published until now,
centered attention on evaluation of quantity parameters such
as: measurement of the degree of stenosis of the carotid ar-
tery and comparing the obtained results with MIP and MPR
reconstruction. Plus, besides MIP and MPR reconstruction
techniques, 3D-VR technique has progressed considerably
through isotropic voxels — option possible with CTMD with
16 channels or more. Later, STS technique was applied, that
can be visualized using MIP and MPR, showing high contrast
and partially reduced volume artifacts. This technique has the
tendency to keep maximum information and allows visualiz-
ing data set in multiples planes [6].

Numerous reconstruction techniques of CTA images exist
at the working stations. Because choosing the post processing
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Tabelul 5. Rezultatele aprecierii comparative a parametrilor de
relatie In imaginile anevrismelor poligonului Willis, obtinute prin
angiografie cu scanare computer tomografica, in functie de tehnicile
de postprocesare utilizate.
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Table 5. The comparative assessment of the relational parameters
in the Willis circle aneurysms images, achieved by computed tomo-
graphy angiography, depending on the post-processing technique
applied.

Parametri de vizualizare Axiala PIM RV-3D

Viewing parameters Axial MIP 3D-VR

Sectoarele de accident vascular cere-
bral (n=60 [42,9%]):

clard, n (%)

dificila, n (%)

44(73,0) 1(20)  0(0,0)
12(20,0) 2(40)  0(0,0)

Areas of the cerebrovascular accident
(n=60 [42.9%]):

clear, n (%)

difficult, n (%)

44(73.0) 1(20)  0(0.0)
12(20.0) 2(40)  0(0.0)

imposibild, n (%) 4(7,0) 57 (94,0) 60 (100,0)
Contactul os-anevrism (n=39

[27,9%]:

clard, n (%) 8(20,5) 23(59,0) 22(56,4)

dificila, n (%)
imposibila, n (%)

16 (41,0) 11(282) 9(23,1)
15(385) 5(128) 8(20,5)

impossible, n (%) 4(7.0) 57 (94.0) 60 (100.0)
Bone-aneurysm contact (n=39

[27.9%]:

clear, n (%) 8(20.5) 23(59.0) 22(56.4)

difficult, n (%)
impossible, n (%)

16 (41.0) 11(282) 9(23.1)
15(385) 5(12.8) 8(20.5)

Relatia cu sin. cavernos (n=24
[17,1]):

clarg, n (%)

dificila, n (%)

10 (41,7) 8(334) 2(83)
10 (41,7) 12(50,0) 2(8,3)

Contact with the cavernous sinus
(n=24[17.1%]):

clear, n (%)

difficult, n (%)

10 (41.7) 8(33.4) 2(8.3)
10 (41.7)  12(50.0) 2(8.3)

imposibild, n (%) 4(16,6) 4(166) 20 (83,4) impossible, n (%) 4(16.6)  4(16.6) 20 (83.4)
Tromboza partiala a lumenului ane- Partial thrombosis of the aneurysmal

vrismal (n=9 [6,4%]): lumen (n=9 [6.4%]):

clard, n (%) 2(22,0) 5 (66,0) 0(0,0) clear, n (%) 2(22.0) 5(66.0) 0(0.0)
dificila, n (%) 4 (44,0) 3(34,0) 0(0,0) difficult, n (%) 4 (44.0) 3(34.0) 0(0.0)
imposibild, n (%) 3 (34,0) 1(11,0) 9 (100,0) impossible, n (%) 3(34.0) 1(11.0) 9(100.0)

multe studii, publicate pana in prezent, au focalizat atentia pe
evaluarea parametrilor cantitativi, asa ca masurarea gradului
de stenoza a arterei carotide, cu compararea rezultatelor ob-
tinute prin reconstructia PIM si RMP. In plus, concomitent cu
reformatarea PIM si RMP, exista si tehnica RV-3D, care a cu-
noscut Imbunatatiri considerabile datorita achizitiei de voxeli
izotropici - optiune posibilda cu CTMD de 16 canale sau mai
mult. Ulterior, a fost aplicata tehnica STS, care poate fi vizu-
alizata cu algoritmii PIM, sau tehnica RMP, caracterizate prin
contrast ridicat si artefacte de volum partial reduse. In plus,
tehnica datd are o tendinta de a pastra un maximum de in-
formatie, permitand, in acelasi timp, vizualizarea setulului de
date in multiple planuri [6].

Existd numeroase tehnici de reconstructie a imaginilor
ACT, disponibile, In prezent, pe statiile de prelucrare. Deoa-
rece alegerea tehnicii de postprocesare a imaginii influen-
teaza calitatea finald a examinarii, neuroradiologii trebuie sa
fie constienti de avantajele si limitarile diverselor tehnici de
reconstructie, in scopul oferirii unei concluzii imagistice per-
tinente [4].

Pe imaginile PIM, anevrismele mici pot fi ratate, deoarece
sunt mascate de semnalele vaselor donatoare in acelasi plan
bidimensional [4, 5, 6]. Examenul ACT PIM in studiul nostru a
constatat anevrism vizibil in 139 (99,3%) din cazuri si partial
vizibil In 1 (0,7%) caz, deoarece acesta a avut dimensiuni <3
mm si din cauza artefactulului accentuat de efectul volumului
partial, care a ascuns imaginea patologiei. In schimb, anevris-
mul dat a fost evidentiat pe imaginile RV-3D in proiectia con-
turului inferior al hematomului intracranial, iar diagnosticul
stabilit a fost confirmat intraoperator.

Cu toate ca nu au fost depistate diferente statistic semnifi-
cative ale dimensiunilor sacului si colului anevrismal, masura-

technique influences the quality of the final examination, neu-
roradiologists must be aware of advantages and limitations of
different reconstruction techniques in order to offer pertinent
conclusions [4].

On MIP images, small aneurysms can be missed because
there are masked by the signals of other vessels donating in
the same bidimensional plan [4, 5, 6]. In our study, MIP exami-
nation of CTA showed visible aneurysms in 139 (99.3%) of the
cases, and partial visible aneurysm in 1 case (0.7%) because
it was <3mm and because of the artifact enhanced by partial
volume effect that hided the pathology. Instead, this aneurysm
was revealed through 3D-VR in the projection of the intracra-
nial hematoma’s inferior contour. The diagnose was confirmed
during the surgery.

Even if no statistical important differences of the aneuris-
mal sac and neck were found between different reconstruc-
tion techniques, tendencies were noticed. MIP examination
distinguished that maximum length (8.5+0.5mm) and width
(6.620.5) were larger compared to 3D VR (8.1+0.5mm and
6.4+£0.4mm respectively), and the diameter of the aneurismal
neck was larger at CTA 3D-VR (3.9+0.2mm), followed by axial
CTA (3.7+0.2mm) and MIP (3.7£0.2mm).

CTA MIP measurements are possible in all directions and
planes and are very precise for big and giant aneurysms, but
images of small and very small aneurysms are influenced by
partial volume artifact, that wipes considerably the external
contour of the aneurysm and makes it impossible to see the
start and end points in linear measurements, and thus are
over-appreciated. The most exact measurements are made
on 3D-VR images, because measurements on axial slices are
possible only in the same direction acquiring of the primary
information is made (parallel with the orbitomeatal line), but
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Fig. 3 F, 33 ani. A, B - Tomografie computerizata non-contrast. Hematom intracerebral acut (A, sdgeatd groasd), hemoragie subarahnoidalg, gra-
dul 4 dupa Fisher (A, sdgeata ingusta), formatiune rotunda hipodensa la baza hematomului (B, sdgeatd). Edem cerebral global exprimat, deplasa-
rea contralaterald a structurilor cerebrale medii. C, D, E, F - Imagini ACT axiale primare. Herniere acuta a amigdalelor cerebeloase prin foramen
magnum cu angajarea trunchiului cerebral (C). Regiunea colului anevrismal pe imagini axiale se vizualizeaza foarte ingust (D, sageatad), fapt ce
nu s-a confirmat pe imagini RV-3D (H, sdgeatd). Anevrism gigant al arterei cerebrale medii pe dreapta (F, sdgeatd). G - ACT PIM, vizualizare mai
buna sacului anevrismal si a relatiei cu hematomul adiacent. H - RV-3D, vizualizare mai buna a colului larg anevrismal pe traiectul segmentului
M1 al arterei cerebrale medii (H, sdgeata) si relatia anevrismului cu vasul matern.

Fig. 3 F, 33 y.0. A, B - Non-contrast computed tomography. Acute intracerebral haematoma (4, thick arrow), subarachnoid hemorrhage, Fisher
4th degree (A, thin arrow), a rounded hypodense formation at the bottom of the haematoma (B, arrow). Severe global cerebral edema, con-
tralateral displacement of the middle cerebral structures. C, D, E, F - Primary CTA axial images. Acute herniation of the cerebellum amygdala
through the foramen magnum involving the brainstem (C). The aneurysmal collum appears very thin on the axial images (D, arrow), which has
not been confirmed on the 3D-VR images (H, arrow). Giant aneurysm of the right middle cerebral artery (F, arrow). G - CTA MIP, a better view of
the aneurysmal sack and of the contact with the adjacent haematoma. H - 3D-VR, a better view of the enlarged aneurysmal collum on path of M1
segment of the middle cerebral artery (H, arrow) and of the relationship between aneurysm and the mother vessel.
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Fig. 4 F, 71 ani. Anevrism gigant, partial trombozat, al arterei carotide interne pe stanga, segment infraclinoidal. A - ACT axial. Aprecierea
formei si dimensiunilor maximale ale sacului anevrismal nu este posibild pe CT axial, iar dimensiunile si configuratia trombului intraluminal si a
lumenului anevrismal contrastat (sdgeata) nu pot fi evaluate corect. Relatia cu structurile sinusului cavernos se vizualizeazd mai detaliat,
comparativ cu alte tehnici. B - ACT PIM. Imaginea care reda cel mai bine configuratia sacului integru anevrismal, relatiile cu structurile osoase
ale osului sfenoidal si procesului clinoidal anterior adiacent, cu regiunea colului anevrismal. C - RV-3D cu subtractia manuala a osului
(pe stanga) si aplicarea transparentei partiale a oaselor craniene (pe dreapta). Absenta vizualizdrii sectorului trombozat al anevrismului;
se evidentiazd numai lumenul contrastat (sageata).

Fig. 4 F, 71 y.o. A giant, partly thrombosed, aneurysm of the left internal carotid artery, infraclinoid segment. A - axial CTA. The estimation of the
shape and maximal dimensions of the aneurysmal sac is not possible on the axial CT; also the dimensions and configurations of the intraluminal
thrombus and of the contrasted aneurysmal lumen (arrow) cannot be correctly appreciated. Being compared with other techniques, the relation
with the cavernous sinus structures can be seen more detailed. B - CTA MIP. The best image reflecting the entire aneurysmal sac configurations,
the contacts with the osseous structures of the sphenoid bone and the adjacent anterior clinoid process, with the aneurysmal collum. C - 3D-VR
with manual substraction of the bone (on the left) and applying partial transparency of the skull bones (on the right). The thrombosed area of
the aneurysm is unseen, while the contrasted lumen is being shown (arrow).

te pe imaginile diferitor tehnici de reconstructie ACT, s-au de-
terminat, totusi, unele tendinte. Examenul PIM a evidentiat, ca
lungimea (8,5+0,5 mm) si latimea (6,6+0,5 mm) maxima erau
mai mari, comparativ cu RV-3D (8,1£0,5 mm si 6,4+0,4 mm,
respectiv) si cu imaginile axiale (7,8+0,5 mm si 6,3%0,5, re-
spectiv), iar diametrul colului anevrismal era mai mare la exa-
menul ACT RV-3D (3,9+0,2 mm), urmat de ACT axial (3,7+0,2
mm) si PIM (3,7£0,2 mm).

Masurarile ACT PIM sunt posibile in toate directiile si pla-

this direction doesn’t always match the plan with maximal di-
ameter. Linear 3D measurements can be made in any direc-
tion, also planes with maximal diameter can be selected and
secondary lobules of complex aneurysms can be included, that
were not visible on CTA or MIP.

According the opinion of several authors, three orthogo-
nal planes of MIP and 3D-VR images are used for evaluation
of aneurysms’ morphology [4]. In our study, the shape of the
aneurysm was efficiently appreciated on 3D-VR images, fact
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Fig. 5 B, 47 ani. Microanevrism al arterei comunicante anterioare. A, B - ACT axial. Imaginea microanevrismului nu poate fi

diferentiatd de artera cerebrald anterioara adiacentd, cu diametrul egal (A, sdgeatd), dar se vizualizeaza localizarea/dimen-

siunile/extinderea hematomului intracerebral (B, sdgeatd). D - ACT PIM, imaginea anevrismului, practic, nu se diferentiaza

din cauza artefactului de volum partial (sageata), contururile vaselor sunt vag delimitate. E - ACT RV-3D, se vizualizeaza efi-

cient absenta contactului dintre anevrism si artera cerebrala anterioara, bilateral; sunt usor aplicabile masurdrile lungimii si
latimii maxime a sacului anevrismal, diametrului colului anevrismal.

Fig. 5 M, 47 y.o. Anterior communicating artery micro aneurysm. A, B — axial CTA. The micro aneurysm image cannot be
distinguished from the adjacent anterior cerebral artery, having equal diameter (A, arrow), but the location/dimensions/
extension of the intracerebral haematoma can be observed (B, arrow). D - CTA MIP, the aneurysm image is almost undefi-
ned due to the partial volume artifacts (arrow), the vessels outlines are slightly defined. E - CTA 3D-VR, there is no contact
between the aneurysm and the anterior cerebral artery, that is clearly seen bilateral; the maximal length and width of the

aneurysmal sac can be easily measured, as well as the aneurysmal collum diameter.

nurile si sunt foarte exacte pentru anevrismele mari si gigan-
te, dar imaginile microanevrismelor si anevrismelor mici sunt
supuse influentei artefactului de volum partial, care provoa-
ca stergerea considerabila a conturului extern anevrismal si
face imposibila stabilirea punctului incipient si celui terminal
al masurarilor liniare, de aceea sunt, deseori, supraaprecia-
te. Cele mai exacte masurari sunt efectuate pe imagini RV-3D,
pentru ca pe sectiuni axiale sunt posibile masurari numai in
directia in care este efectuata achizitia imaginilor primare (pa-
ralel cu linia orbito-meatala), dar aceasta directie, in majori-
tatea cazurilor, nu corespunde planului cu diametrul maxim.
Masurarile liniare 3D pot fi aplicate in orice directie, de ase-
menea, pot fi selectate planuri cu diametrul maxim si cu inclu-
derea efectiva a lobulilor secundari ai anevrismelor complexe,
care deseori nu erau vizibile pe ACT axial sau PIM.

Conform opiniei unor autori, in evaluarea morfologiei
anevrismelor sunt utilizate imaginile PIM si RV-3D in cele
trei planuri ortogonale [4]. In studiu, forma anevrismului a
fost apreciatd foarte eficient si usor pe imaginile RV-3D, fapt

confirmed during the surgery (exception were the clothed
aneurysms) in patients that underwent open neurosurgery
(microsurgical clipping - 100 patients, hunterian ligatura-
tion - 6 patients, intra-extracranial by-pass - in one patient).
Other structures correlated as well: aneurysm configuration,
topographic localization in the anatomic 3D space, direction
of the aneurysmal vector, number and position of secondary
lobules (additional convexity on the aneurysmal sac surface),
three-dimensional shape complexity. Differences between the
rate of discovering of different aneurysm shapes using axial
CTA and MIP, compared to CTA 3D-VR is determined by the
impossibility to estimate correctly the complex shape of the
tridimensional object on bidimensional images (axial CTA and
CTA MIP).

In the absolute majority of the cases, vasospasm visual-
izing was medium (compared to excellent visualization on
3D-VR reconstructions). This fact is explained by insufficient
growth of density of the vascular lumen after the introduction
of an iodine contrast agent, associated with partial volume ef-
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Fig. 6 E 57 ani. Anevrism sacular cu configuratie complexa a arterei bazilare. A - ACT axial: forma anevrismului se apre-
ciaza incorect drept ovoidala (sdgeatd). B - ACT PIM: vizualizare excelentd a formei complexe, polilobulate a anevrismu-
lui, vectorului anevrismal, colului larg al anevrismului; se evidentiaza relatia anevrismului cu dorsumul selar (sageata).
C, D, E - ACT RV-3D: apreciere detaliata a microlobulelor secundare pe conturul anterior al sacului anevrismal (sageti).

Fig. 6 F, 57 y.o. Saccular aneurysm with a complex configuration of the basilar artery. A — axial CTA: the aneurysm shape is
wrongly considered to be ovoid (arrow). B — CTA MIP: an excellent view of the complex, polylobulated shape of the aneurysm,
of its vector and its enlarged collum; the contact between the aneurysm and dorsum sellae is evident (arrow). C, D, E — CTA
3D-VR: detailed evaluation of the secondary microlobules on the anterior outline of the aneurysmal sac (arrows).

confirmat intraoperatoriu (cu exceptia anevrismelor trom-
bozate) la pacientii care s-au tratat neurochirurgical deschis
(clipsarea microchirurgicald - la 100 de pacienti, ligaturarea
hunteriana - la 6 pacienti si by-pass-ul intra-extracranian - la
1 pacient). Au corelat nu numai forma generala a anevrismu-
lui, dar si configuratia, localizarea topografica in spatiul 3D
anatomic, directia vectorului anevrismal, numarul si pozitia
lobulilor secundari (convexitati suplimentare pe suprafata
sacului anevrismal), complexitatea formei tridimensionale.
Diferenta dintre rata depistarii diferitor forme a anevrismelor
la ACT axiala si PIM, comparativ cu ACT RV-3D, este determi-
natad de imposibilitatea de estimare corectd a formei complexe
a obiectului tridimensional pe imaginile bidimensionale (ACT
axial si ACT PIM).Vizualizarea vasospasmului la ACT PIM, in
majoritatea absoluta a cazurilor, era medie (comparativ cu vi-
zualizarea excelenta pe reconstructii RV-3D). Faptul se expli-
ca prin cresterea insuficienta a densitatii lumenului vascular
spasmat la introducerea agentului de contrast iodat, in asoci-
ere cu efectul volumului partial a structurii vasculare subtiate

fect of the thinned vascular structure (due to spasm) and very
small diameter (millimetric or submillimetric). Nevertheless,
MIP visualization is superior to axial CTA due to a combination
of factors: visualization of the entire arterial path and the pos-
sibility of selective manipulation in the desired planes.

CTA MIP reconstruction technique is an algorithm for vi-
sualizing pixels with maximum luminosity, that, however, has
a limited utility in cerebral CTA. This fact is caused by greater
attenuation of the skull, compared to intracranial arteries; im-
possibility to discover small aneurysms and clear description
of their relation to adjacent arteries; possibility to use only
10% of the information contained in a given volume [4, 8, 9].

Calcifications of the aneurysmal wall are mostly seen in gi-
ant aneurysms with cloths; these aneurysms jeopardize the
surgical intervention and sometimes it is impossible to apply
the vascular clip. Out of 140 patients from our study, calcifica-
tion of the aneurysmal wall was found in 5 cases - an insuf-
ficient number to make statistical conclusions. On CTA MIP
images, excellent visualization of calcifications was attested



(din cauza spasmului) si cu diametru foarte mic (milimetric
sau submilimetric). Totusi, vizualizarea PIM este superioara
ACT axial, din cauza combinatiei de factori: vizualizarea Intre-
gului traiect arterial si posibilitatii de manipulare selectiva cu
planurile necesare.

Tehnica de reconstructie ACT PIM este un algoritm pentru
vizualizarea pixelilor cu luminozitate maxima, care, cu toate
acestea, are o utilitate limitatda in ACT cerebrala. Faptul este
cauzat de atenuarea mai mare a craniului, comparativ cu arte-
rele intracraniene, imposibilitatii depistarii anevrismelor mici
si descrierii clare a relatiilor acestora cu arterele adiacente,
posibilitatii utilizarii doar a 10% din informatiile continute
intr-un volum dat [4, 8, 9].

Calcificatele peretelui anevrismal se constatd, mai des, la
anevrisme gigante si trombozate; ele complica substantial in-
terventia neurochirurgicala deschisa, uneori cu imposibilita-
tea aplicarii clipsului vascular. Din totalul de 140 de pacienti
din studiul nostru, calcifierea peretelui anevrismal a fost con-
statata doar in 5 cazuri - numar insuficient pentru formularea
unor concluzii de ordin statistic. Pe imaginile ACT PIM, vizua-
lizarea excelenta a calcifierilor a fost constatata in 4 din cele 5
cazuri Inregistrate. intr-un caz, calcinatul nu a fost evidentiat
la ACT PIM (rezultat fals-negativ), pentru ca a fost suprapus
pe structurile hiperdense ale masivului osos al bazei craniului
al unui pacient cu anevrism gigant al segmentului intraclinoi-
dal al arterei carotide interne. Pentru aprecierea mai exacta a
posibilitatilor metodelor de reconstructie ACT 1n diagnosticul
calcificatelor anevrismale, sunt necesare studii suplimentare
pe esantioane mai mari de pacienti cu anevrisme gigante.

Deoarece structurile osoase fac anevrismele obscure, PIM
a fost prima imagine obtinutda automat, prin utilizarea apli-
catiei pentru eliminarea osului fara postprocesare manuala.
Eliminarea selectiva din imagine a structurilor osoase poate
imbunatati descrierea anevrismelor intracerebrale [7].

Raportul dintre structurile osoase si sacul anevrismal s-a
vizualizat excelent la ACT PIM si RV-3D datorita posibilitati-
lor largi de manipulare cu planurile de vizualizare in spatiul
tridimensional.

Tehnica de reformatare PIM este superioara tehnicii RMP
in capacitatea de a sublinia mai complet formele individuale
ale arterelor, ins3 este echivalenti cu RV-3D. in vizualizarea
calcificatelor parietale, tehnica PIM, de asemenea, este supe-
rioara tehnicilor RMP si RV-3D, prin determinarea mai exacta
a formei placutelor de calcificate in raport cu lumenul vascu-
lar, datorita selectarii pixelilor cu un prag mai mare de lumi-
nozitate [4, 6]. Imaginile PIM au fost semnificativ superioare
imaginilor RMP 1n delimitarea tuturor arterelor extracraniene
si celor intracraniene, a segmentelor arteriale, a sinusului ca-
vernos si venelor cerebrale interne [6]. Nu au fost constatate
diferente semnificative dintre imaginile PIM si RMP pentru va-
sele mari, pentru evaluarea vizuala a contrastului vascular sau
impactul artefactelor de imagine [6].

Raportul dintre vasul matern, ramificatiile arteriale adi-
acente, evidentierea ramurilor mici, eferente din sacul/colul
anevrismal, reprezintd unul dintre cei mai importanti para-
metri pentru planificarea, realizarea si pronosticul interven-
tiei chirurgicale deschise. Alt parametru de importanta majo-
ra pentru neurochirurgia vasculara este relatia anevrismului
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in 4 out of 5 cases. In one case, the calcification has not been
seen on CTA MIP (false-negative result), because it was over-
laid with the hyperdense bone tissue of the skull base of a
patient with a giant aneurysm of the intraclinoidal segment
of the internal carotid artery. For better appreciation of the
possibilities of the CTA reconstruction methods in diagnostics
of aneurysmal calcifications further studies are necessary, on
large groups of patients with giant aneurysms.

Because of the fact that bones make aneurysms obscure,
MIP was the first image obtained automatically using the ap-
plication that eliminates the bone without manual post pro-
cessing. Manual selective elimination of the bone could im-
prove aneurysm description [7].

Relationship between bone structures and aneurysmal sac
was excellently visualized at CTA MIP and 3D-VR thanks to
great possibilities of manipulation with planes of visualization
in three-dimensional space.

MIP reconstruction technique is superior to MPR regard-
ing the highlighting the individual shapes of the arteries, but
is equivalent to 3D-VR. MIP technique is superior to MPR and
3D-VR in visualizing wall calcifications; it can determine ex-
actly the shape of the calcification in relation with the vascular
lumen, through its possibility to select pixels with higher lu-
minosity [4, 6]. MIP images were significantly superior to MPR
images in delimitation of extra and intra cranial arteries, arte-
rial segments, cavernous sinus and internal cerebral veins [6].

The relationship between the mother-vessel, adjacent ar-
terial ramifications and small efferent vessels from the sac/
neck of the aneurysm, represents one of the most important
parameters for planning, performing and establishing the
prognosis of the surgery. Another parameter of great impor-
tance in vascular neurosurgery is the relationship of the an-
eurysm with the anatomical structure of the cavernous sinus.
In our study, in most of the cases, CTA MIP visualization was
medium for appreciation of fine arterial structures adjacent to
the aneurysm, as well as for determining the relationship be-
tween the aneurysm and the cavernous sinus. The explanation
for this consists in: small vascular structures participate in the
image forming and are frequently hidden under hyper dense
overlaid structures that are best highlighted through CTA MIP,
compared to axial CTA and 3D-VR.

Another important parameter, which influences the qual-
ity of angiographic images on computed tomography, is the
“partial volume effect” artifact. Partial volume artifact is char-
acterized by blurred contours. Partial volume effect appears
when small structures, with different density, don’t occupy the
whole thickness of a section (for example, when a section con-
tains only a part of the aneurysm, its contour will be poorly
delimitated). This happens because one voxel cannot record
density differences. When attenuation is not homogenous in
a voxel, the scanner remakes the voxel with medium values,
homogenized in Hounsfield Units. As a result, small aneu-
rysms lose their clarity. The artifact is more evident in MIP im-
ages, which is why; small aneurysms must be analyzed in axial
slices. This artifact produces difficulties in detailed analysis of
small vascular structures (micro-aneurysms, contact between
aneurysm and perforated arteries, localization of submillimet-
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cu structurile anatomice adiacente ale sinusului cavernos. in
studiul nostru, in majoritatea cazurilor, vizualizarea ACT PIM
era medie atit pentru aprecierea structurilor fine arteriale,
adiacente anevrismului, cat si pentru stabilirea relatiei din-
tre anevrism si sinusul cavernos. Explicatia este ca structurile
vasculare mici participa in formarea imaginii si sunt foarte des
ascunse sub structurile hiperdense suprapuse, evidentiate cel
mai bine la ACT PIM, comparativ cu ACT axial si RV-3D.

Alt parametru foarte important, care influenteaza calitatea
imaginilor angiografice la tomografia computerizata, este arte-
factul ,efectului de volum partial”. Artefactul volumului partial
se caracterizeaza prin contururi estompate. Efectul de volum
partial apare atunci cand structurile mici, de densitate diferi-
td, nu ocupa toata grosimea unei sectiuni (de ex., atunci cand
o sectiune cuprinde doar o parte a unui anevrism, marginile
acestuia vor fi slab delimitate). Aceasta, deoarece nu pot fi in-
registrate diferente de densitate intr-un voxel. Cand atenuarea
intr-un voxel este neomogend, scanerul reconstruieste voxelul
cu valori medii omogenizate de Unititi Hounsfield. in rezul-
tat, are loc pierderea claritatii contururilor anevrismelor mici.
Artefactul este mai accentuat in imaginile PIM, in consecintd,
contururile si dimensiunile anevrismelor mici trebuie sa fie
analizate, neaparat, la sectiuni axiale. Artefactul dat produce
dificultati in analiza detaliatd a structurilor vasculare mici (mi-
cro-anevrisme, contactul anevrismului cu arterele perforante,
localizarea vaselor submilimetrice 1n regiunea sacului anevris-
mal), prezenta carora a fost intotdeauna verificata pe ACT axial.

In studiul nostru, la majoritatea pacientilor, au fost inregis-
trate asocierea anevrismului poligonului Willis cu modifica-
rile cerebrale secundare si\sau concomitente (HSA, HIV, AVC
ischemic si hemoragic acut, subacut si cronic), ce are impor-
tantd esentiald in planificarea interventiei neurochirurgicale
deschise. In structura analizei ACT la pacientii cu anevrism
intracerebral, este foarte importanta nu doar vizualizarea, lo-
calizarea si masurarea modificarilor cerebrale asociate, dar si
stabilirea relatiei lor cu anevrismul. Toate modificarile cere-
brale pot fi remarcate simultan cu vizualizarea anevrismului
doar la CT axial, pentru ca la CT PIM acestea, de fapt, ca si toate
tesuturile moi, sunt sterse si suprapuse cu structurile locali-
zate mai cranial si mai caudal, iar la CT 3D - sunt excluse din
formarea imaginii tridimensionale vasculare.

Asadar, pentru aprecierea raportului anevrismului cu mo-
dificarile cerebrale secundare si concomitente, enumerate an-
terior, imaginile PIM nu au aratat eficienta Tnaltd, prin urmare,
trebuie analizate si imaginile ACT axiale.

In aprecierea eficacitatii clipsarii microneurochirurgicale a
anevrismului intracranian, pozitiei clipsului pe colul anevris-
mal si excluderii anevrismului din circuit sanguin, dificultatea
cea mai pronuntata este generata de artefactul metalic. Struc-
turile vasculare, adiacente clipsului aplicat, se vizualizau clar,
mai frecvent la examenul ACT 3D. Imaginile PIM au vizualizat
cu dificultate structurile vasculare, adiacente clipsului, dar
fara pierdere locala sau difuza a vizibilitatii vasculare. Pierde-
rea locala sau difuza a vizualizarii structurilor vasculare s-a
stabilit, mai frecvent, la examenul CT axial, comparativ cu CT
PIM si cu CT 3D.

Cu toate cd anevrismul trombozat a fost inregistrat doar in
9 (6,4%) cazuri, e de mentionat cd, produce dificultati deose-
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ric vessels in the region of the aneurysmal sac), that has been
always verified on axial CTA.

In our study, most of the patients had an association be-
tween aneurysm of the Willis polygon and secondary and/or
concomitant cerebral modifications (subarachnoid hemor-
rhage, intraventricular hemorrhage, ischemic stroke, acute /
subacute / chronic hemorrhagic stroke), that play an essential
role in planning of open neurosurgeries. During CTA analysis
of patients with aneurysms, not only visualization, localization
and measurement of cerebral modifications are important,
but also defining their relation with the aneurysm as well. All
cerebral modifications can be remarked simultaneously with
the visualization of the aneurysm only at axial CT, because in
MIP CT images, soft tissues appear blurred and are overlaid
with tissue situated more cranially and caudally, and in 3D CT
they are excluded from the formation of the three-dimension-
al vascular image.

Therefore, in order to appreciate the relationship of the an-
eurysm with secondary cerebral modifications and concomi-
tant modifications mentioned above, MIP images have not
shown high efficiency, which is why axial CTA must be ana-
lyzed as well.

During appreciation of the efficiency of the micro-neuro-
surgical clipping of the aneurysm, the position of the clip on
the aneurysm neck and exclusion of the aneurysm from the
blood circuit, the biggest difficulty represents the metallic
artifact. Vascular structures, adjacent to the metal clip, were
clearly visualized on 3D CTA. MIP images visualized poorly
vascular structures adjacent to the metal clip, but they did not
lose local or diffuse vascular visibility. Local of diffuse loss of
vascular visualization was attested more frequently in axial
CT, compared to MIP CT and 3D CT.

Although clothed aneurysm was registered only in 9 cases
(6.4%), this fact produces outstanding difficulties in diagnos-
ing, analyzing and operating. Uncalcified cloth masses are hy-
podense and do not represent a substrate for 3D image forma-
tion that is why, detection, size determination and localization
of the intra-aneurysmal cloth was not possible with 3D CT. In
axial CT, in most of the cases, visibility of the cloth was me-
dium due to impossible exact estimation of the entire volume
and cloth localization in different slices. Excellent visualiza-
tion was attested in most of the cases with MIP CTA. Therefore,
attesting, size determination, localization and shape apprecia-
tion of the intraluminal aneurysmal cloth must be primarily
made with MIP CTA.

The results of the study confirm the fact that MIP images
must be the leading technique of reconstruction and must be
included in the protocol of standard analysis of CTA for visu-
alization of cervical and cranial arteries. MIP images, 3D-RV
and source images play an important role in visualization of
intracerebral aneurysms.

Conclusions

1) MIP images must be the leading technique of reconstruc-
tion and must be included in the protocol of standard analysis
of CTA for visualization of cervical and cranial arteries.

2) MIP images, 3D-RV and source images must be used al-



bite pentru diagnostic, analiza si interventie chirurgicald. Ma-
sele trombotice necalcificate sunt hipodense si nu constituie
substrat pentru formarea imaginii 3D, de aceea depistarea si
determinarea dimensiunilor, precum si localizarea trombozei
intraanevrismale, nu a fost posibila in toate cazurile la CT 3D.
La CT axial, in majoritatea cazurilor, vizibilitatea trombusului
intraluminal era medie, din cauza imposibilitatii estimarii co-
recte a intregului volum si a localizarii trombului in diferite
planuri. O vizualizare excelenta a fost inregistratd, in majori-
tatea cazurilor, la ACT PIM. Asadar, depistarea, determinarea
dimensiunii, localizarii si formei trombului anevrismal intra-
luminal trebuie efectuatd, in primul rand, la ACT PIM.
Rezultatele studiului nostru confirma faptul ca imaginile
PIM trebuie sa fie tehnica de reconstructie primara a imagini-
lor si aceasta trebuie inclusa in protocolul de analiza standard
al ACT pentru vizualizarea arterelor cervicocraniene. Imagi-
nile RV-3D, impreuna cu cele PIM si imaginile-sursd, au un rol
important in vizualizarea anevrismelor intracerebrale.

Concluzii

1) Imaginile proiectiei de intensitate maxima trebuie sa
fie tehnica de reconstructie primara si necesita a fi incluse in
protocolul de analiza standard a angiografiei prin tomografie
computerizata pentru estimarea arterelor cervicocraniene.

2) Imaginile-sursa, impreuna cu cele PIM si RV-3D, trebu-
ie utilizate in ansamblu pentru vizualizarea si caracterizarea
exactd a anevrismelor cerebrale ale vaselor poligonului Willis.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Mecanismul concret al aparitiei ticurilor, deocamdatd, nu
este clar, se cunoaste ca ele reflecta disfunctia de maturizare
a creierului. Deoarece multe medicamente, traditional folo-
site in RM pentru tratamentul SGT, din diverse cauze nu mai
sunt recomandate cu acest scop, este necesar de a adapta
recomandarile internationale contemporane la posibilitatile
locale.

Ipoteza de cercetare

Analiza calitativd a metodelor contemporane de diag-
nostic si tratament al Sindromului Gilles de la Tourette si a
ticurilor, descrise in literaturd, cu evaluarea disponibilitatii
acestora in Republica Moldova si propunerea unui algoritm
de diagnostic si tratament, adaptat conditiilor locale.

Noutatea adusa literaturii stiintifice din domeniu

La momentul actual in RM nu exista niciun ghid oficial de
diagnostic si tratament al sindromului Gilles de la Tourette
si/sau a ticurilor. Deseori pentru diagnosticarea lor se utili-
zeaza examindri inutile si costisitoare. Sunt analizate calitativ
recomandarile internationale referitoare la managementul
ticurilor, cu adaptarea lor la posibilitatile din RM.

Rezumat

Introducere. In ultimii ani s-a confirmat prevalenta fnal-
ta in populatia pediatrica si adulta a tulburarii de ticuri si al
sindromului Gilles de la Tourette (SGT). Deoarece, deocam-
datd, nu exista niciun tratament definitiv al ticurilor, iar toate
metodele terapeutice doar le reduc temporar, este necesar de
apreciat raportul dintre risc si beneficiu pentru fiecare paci-
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What is not known yet, about the topic

The etiopathogenesis of tics is not totally clear yet; althou-
gh it is already known; that tics reflect the neurodevelopmen-
tal disorder. Many medications traditionally used in RM for
the treatment of GTS are not any longer recommended for
this purpose, and it is necessary to adapt the international
guidelines to the local possibilities.

Research purpose

To perform a qualitative analysis of the contemporary me-
thods of diagnosis and treatment of the Gilles de la Tourette
syndrome and tic disorder, described in the current literature,
and to evaluate their disponibility in the Republic of Moldova,
as well to elaborate an algorithm of diagnosis and treatment,
adjusted to the local conditions.

Article’s added novelty on this scientific topic

Currently there is no official guide of diagnosis and treat-
ment of Gilles de la Tourette syndrome and/or tics in RM. Ex-
pensive but useless examinations are frequently suggested or
administered for the tics’ diagnosis. This article qualitatively
analyses the international recommendations referred to the
management of tics; and adapts them to the possibilities in RM.

Abstract

Introduction. In the last years, a high prevalence of the
tic disorder and Gilles de la Tourette syndrome (GTS) in the
paediatric and adult population was confirmed. The avail-
able therapies can just temporarily suppress the tics, but not
eliminate them altogether, which implies a strict individual as-
sessment of the risks and benefits for every patient. Recent



ent. Studiile stiintifice recente au confirmat eficienta unor
optiuni diagnostice si terapeutice ale ticurilor si au suprimat
altele. Astfel, a aparut necesitatea de a studia calitativ si de a
adapta recomandarile contemporane existente la conditiile si
posibilitatile actuale ale Republicii Moldova (RM).

Material si metode. in baza de date PubMed au fost gisi-
te ghidurile existente de diagnostic si tratament al tulburarii
de ticuri si SGT. Ulterior, s-a efectuat cautarea dupa cuvintele

“«

cheie , Tourette diagnosis’, , Tourette treatment? ,tic diagnosis*

sau  tic treatment” printre articolele publicate dupa 2011. Dis-
ponibilitatea pe teritoriul RM a medicamentelor recomandate
de ghidurile internationale a fost verificata prin intermediul
site-ului Agentiei Medicamentului si Dispozitivelor Medicale
din RM. Informatia finala a inclus analiza calitativa si sinteza
recomandarilor, cu adaptarea lor la conditiile si posibilitatile
din Republica Moldova.

Rezultate. In majoritatea cazurilor diagnosticul ticuri-
lor este posibil de stabilit doar pe baza observatiei clinice,
investigatiile paraclinice nefiind, In acest caz, necesare. Este
extrem de importanta selectia pacientilor cu ticuri care nu ne-
cesita tratament, ci doar monitorizare si informare. Exista trei
metode terapeutice ale ticurilor: comportamentala, farmacolo-
gica (1n special, clonidina, neurolepticele atipice si benzamide-
le, in doze mici) si, In cazuri particulare, cea neurochirurgicala
(stimularea cerebrala profunda). Primele douda metode sunt
accesibile in RM. Eficienta altor metode de tratament ale ticuri-
lor nu a fost confirmata. O atentie particulara se acorda mana-
gementului comorbiditatilor specifice ale SGT si ticurilor.

Concluzii. Diagnosticul ticurilor se bazeaza pe cunoasterea
manifestarii lor clinice si culegerea minutioasa a anamnezei.
Doar unii pacienti cu ticuri necesita tratament, insa toti dintre
ei trebuie sa fie informati despre natura ticurilor, cauzele si
evolutia acestora. Terapia comportamentala poate fi utila pen-
tru o parte dintre pacienti, pe cand pentru altii poate fi mai
convenabila cea medicamentoasa sau combinatia lor.

Cuvinte cheie: ticuri, sindromul Gilles de la Tourette, dia-
gnostic, tratament.

Introducere

Ticurile sunt niste miscari sau vocalizari bruste, rapide,
recurente, aritmice, cu o frecventa, tip si intensitate variabile,
care apar de obicei 1n salve si sunt efectuate fara vreun scop
particular [1]. Ticurile pot fi motorii si vocale (fonice).

Sindromul Gilles de la Tourette (SGT) reprezinta o combi-
nare a multiplelor ticuri motorii cu cel putin unul vocal, de-
butul ticurilor survenind Tnainte de varsta de 18 ani, iar du-
rata lor depasind 12 luni. Intensitatea ticurilor in SGT poate
fi variabila - unii pacienti pe parcursul vietii pot avea doar
ticuri usoare, altii - doar ticuri violente, ceilalti pot prezenta
combinatia de ticuri de diferita intensitate.

Prevalenta SGT, desi subestimata in trecut, este destul de
naltd, constituind 0,3-1% din populatie, in dependenta de gru-
pul de varsta inclus in studiul epidemiologic: in medie, aproxi-
mativ 1-2% la copii si 0,3-0,5% la adulti [1-4]. Prevalenta doar
a ticurilor cronice motorii si a celor vocale este de aproximativ
3-4% In populatia generala (adulti si copii) [5]. Ticurile tranzi-
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scientific studies confirmed the efficiency of some diagnostic
and therapeutic options; and refuted other options. Thus, a
qualitative analysis and adjustment of the contemporary rec-
ommendations to the actual conditions and possibilities of the
Republic of Moldova (RM) is required.

Material and methods. All the guidelines for the diagno-
sis and treatment of GTS and tic disorders were found in the
PubMed database. Afterwards, the articles containing the key-
words , Tourette diagnosis’,, Tourette treatment’, ,tic diagnosis”
or ,tic treatment“and published after 2011 were selected. The
disponibility in RM of the medications recommended by the
international guidelines was verified on the official site of the
Medicines Agency and Medical Devices of RM. The final text
included the qualitative analysis and synthesis of the recom-
mendations adapted to the conditions and possibilities of RM.

Results. The diagnosis of tics needs only clinical observa-
tion, and usually other investigations are not indicated. It is
extremely important to identify patients whose tics do not
need treatment, but still require monitoring and informing
about their nature. There are three therapeutic methods di-
rected against tics: behavioural therapy, pharmacotherapy
(low-dosed clonidine, atypical neuroleptics, benzamides),
and, in some particular cases, neurosurgical approach (deep
brain stimulation). The first two methods are available in RM.
The efficiency of other tics treatment has been not confirmed
yet. A particular attention is paid to the management of the
specific comorbidities of GTS and tics.

Conclusions. The diagnosis of tics is based on the recogni-
tion of their clinical manifestations and minutious anamnesis.
Only some patients with tics need treatment, but all of them
should be informed about the tics’ nature, causes and evolu-
tion. The behavioural therapy could be effective in some pa-
tients, while in others, pharmacotherapy or a combination of
both would be more convenient.

Key words: tics, Gilles de la Tourette syndrome, diagnosis,
treatment.

Introduction

Tics are sudden, rapid, recurrent, and arrhythmic move-
ments and vocalizations, which vary in frequency, type and
intensity, usually appear in bouts, and are performed without
any specific purpose [1]. Tics can be motor and vocal (phonic).

Gilles de la Tourette syndrome (GTS) is a combination of
the multiple motor tics with at least one vocal tic, starting be-
fore the age of 18 and persisting for more than 12 months. The
intensity of the tics in GTS can widely vary from mild tics in
some patients to violent tics or even a combination of tics of
different intensities in other patients.

The prevalence of GTS, although previously underestimat-
ed, is relatively high. GTS is present in almost 0.3-1% of the
population. The prevalence varies according to the studied
age group: GTS is found in about 1-2% of children and 0.3-
0.5% of adults [1-4]. The prevalence of only chronic motor and
of only vocal tics is of about 3-4% among the general popu-
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torii, cu rezolutie rapida spontana, se intdlnesc la aproximativ
20% din populatia pediatrica [6]. Ticurile sunt mult mai frec-
vent Intalnite la copii in comparatie cu adultii si sunt mai des
observate la persoanele de sex masculin (raportul bdieti:fete
de aproximativ 3-4:1) [1].

Prevalenta exacta a ticurilor in Republica Moldova nu este
cunoscutd la moment, insa rezultatele studiului-screening la
copiii de varsta prescolara indica una de 2,05% [7].

Ticurile reprezinta o manifestare a tulburarii de dezvoltare
neuronalg, fiind o afectiune cu baza etiopatogenica neurolo-
gica [1]. Desi exista multe cazuri de ticuri primare pure, fara
comorbiditati, deseori ticurile sunt asociate cu unele afectiuni
psihiatrice, precum ar fi tulburarea hiperkinetica de deficit
de atentie (THDA; 1. engl. attention-deficit/hyperactivity disor-
der — ADHD) si tulburarea obsesiv-compulsiva a personalitatii
(TOG; L engl. obsessive-compulsive disorder - OCD) [1].

Diagnosticul corect al ticurilor este elementul-cheie al
managementului lor adecvat. Abordarea terapeutica a ti-
curilor trebuie sa fie adaptata la intensitatea lor, gradul de
afectare a calitatii vietii pacientului si prezenta sau absenta
comorbidititilor. in unele cazuri nu ticurile, ci comorbiditatile
trebuie sa fie tinta majora a tratamentului.

Baza etiopatologica a ticurilor o constituie modificarile la
nivelul ganglionilor bazali si ale conexiunilor acestora (circu-
itele cortico-striato-talamo-corticale) [8] survenite In timpul
dezvoltarii si maturizarii neuronale cerebrale. Ticurile sunt
manifestarea disfunctiei la nivelul diferitor neuromediatori:
dopaminei, acidului gamma-amino-butiric, glutamatului, sero-
toninei etc.

in prezent, nu exista niciun tratament ce ar elimina ticurile
odata si pentru totdeauna. In acelasi timp, ticurile fluctueazi
spontan: uneori ele se intensificd, alteori diminueaza sau chiar
dispar pe un timp mai indelungat, fara vreo cauza aparenta.
La majoritatea pacientilor ticurile dispar de sine statator spre
varsta de 18-20 de ani. Deci, in cazul ticurilor usoare, care nu
afecteaza semnificativ calitatea vietii pacientului, ele nu nece-
sitd nici un tratament. Medicamentele, care actioneaza asupra
receptorilor neuromediatorilor implicati in generarea ticu-
rilor, pot fi utilizate pentru a suprima exacerbarile acestora.
Deoarece medicamentele respective au efecte adverse consi-
derabile, decizia de a initia tratamentul trebuie sa fie luata in
mod individual.

Pe baza proprietatii ticurilor de a fi suprimate voluntar pe
un timp scurt, au aparut strategiile comportamentale parti-
culare, care faciliteaza aceasta supresiune temporara. SGT nu
este cauzat de reactii psihoemotionale, insa ticurile deja exis-
tente sunt majorate in conditii de stres, oboseala, excitare [9].
Metodele de relaxare pot diminua intensitatea ticurilor.

Diagnosticul si tratamentul ticurilor au fost si sunt subiec-
tele cercetdrilor stiintifice aprofundate. Datele multiplelor
studii deja au confirmat unele ipoteze si au respins altele. Au
apdrut medicamente noi, care au mai putine efecte adverse.
insd nu toate optiunile moderne de tratament ale ticurilor
sunt accesibile in Republica Moldova, limitand posibilitatile
medicilor si ale pacientilor. Din aceste motive, un algoritm de
diagnostic si tratament al ticurilor adaptat la conditiile autoh-
tone este foarte necesar si oportun.
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lation (adults and children) [5]. The transient tics; with the
spontan rapid resolution, are found in approximatively 20%
of the paediatric population [6]. Tics are more common in chil-
dren compared to the adults and affect boys more frequently
than girls (the ratio boys: girls of about 3-4:1) [1].

The exact prevalence of tics in the Republic of Moldova
is not known yet, but the results of the screening study in
children of the preschool age show that 2.05% of them had
tics [7].

Tics represent a neurodevelopmental disorder with a
neurologic background [1]. Although there are a lot of cases
of primary tics without comorbidities, tics are often coexis-
tent with some psychiatrical disorders as attention-deficit/
hyperactivity disorder (ADHD) and obsessive-compulsive dis-
order (OCD) [1].

The right diagnosis of tics is the key element of their ad-
equate treatment. The therapeutical approach to tics should
be adapted to their intensity, the degree of the impact of the
patient’s quality of life and to the presence or absence of the
comorbidities. In some cases, it is not tics but comorbidities
that should be the major goal of the treatment.

The etiopathologic basis of tics includes changes in the
basal ganglia and their connections (cortico-striato-thalamo-
cortical circuits) [8] during the development and maturation of
the brain. Tics are due to the dysfunction at the level of different
neuromediators: dopamine, gamma-aminobutyric acid, gluta-
mate, serotonine etc.

There is no treatment yet that would definitely eliminate
tics forever. At the same time, tics fluctuate spontaneously:
they can increase, decrease, or even disappear for some time;
without any explicit cause. The majority of patients become
tic-free at the age of 18-20. Therefore, if the tics are mild and
do not affect the quality of the patient’s life significantly, they
do not need any treatment. Tics are temporarily suppressed
by the drugs that act on the receptors of the neuromediators
implied in the tics’ generation. However, these medications
have some considerable side effects, and the decision of treat-
ment should be taken in each case individually.

Tics can be voluntarily suppressed for a short time. This
characteristic was used to develop particular behavioural
strategies that facilitate this temporary suppression. GTS is
not caused by the psychoemotional reactions, but the already
existing tics can be increased by stress, tiredness, and excite-
ment [9]. Their intensity could be decreased by the relaxation
techniques.

The ways of diagnosis and treatment of tics have been the
subject of the deep exploration during the last years. The data
of multiple studies have already confirmed some hypotheses
and contradicted the others. New drugs with fewer side effects
were developed. However, the lack of some of the treatment
options in RM significantly limits the possibilities of physi-
cians and patients with tics. Therefore, an algorithm of diag-
nosis and treatment adjusted to the autochtonous conditions
is required.



Material si metode

Initial, a fost efectuata cdutarea dupa cuvintele cheie , Tou-
rette guidelines” si ,tic disorder guidelines” (,ghid Tourette“ si
,ghid tulburare de ticuri”) printre publicatiile de pana in mar-
tie 2015 din baza de date online PubMed (serviciul Librariei
Nationale de Medicina a Instituitului National de Sanatate al
Statelor Unite; 1. engl. US National Library of Medicine, National
Institute of Health) [10]. Dupa examinarea titlurilor articolelor
gasite, au fost alese acelea, care reprezentau ghidurile oficiale
medicale cu indicatii de diagnostic si tratament ale tulburarii
de ticuri si SGT.

Ulterior, in baza de date PubMed, printre publicatiile Intre
2011 - martie 2015, a fost efectuata cautarea dupa cuvintele

cheie , Tourette diagnosis*, , Tourette treatment”, ,tic diagnosis*

sau ,tic treatment” (respectiv: diagnosticul Tourette, trata-
mentul Tourette, diagnosticul ticurilor, tratamentul ticurilor).
Prin includerea specificarii ,humans“ (,oameni“) au fost exclu-
se datele cercetdrilor preclinice. Limita inferioara a intervalu-
lui de timp al cautarii reiese din data publicarii Ghidului clinic
european al SGT si tulburarii de ticuri [1], care reprezinta o
evaluare critica a surselor de valoare publicate pana in 2011.
Acest ghid a fost creat de catre o echipa larga internationald de
specialisti in problematica SGT.

La necesitate, pentru precizarea unor notiuni sau
particularitati diagnostice si terapeutice, au fost consulta-
te surse aditionale de informatie. Recomandarile diagnosti-
ce si farmaceutice au fost examinate din punct de vedere al
relevantei si accesibilitatii lor in conditiile din Republica Mol-
dova (RM). Datele despre disponibilitatea medicamentelor in
RM au fost preluate de pe site-ul Agentiei Medicamentului si
Dispozitivelor Medicale [11].

Textul final a inclus sinteza recomandarilor, cu crearea al-
goritmului de diagnostic si tratament al ticurilor adecvat pen-
tru RM.

Rezultate

Prelucrarea informatiei

n baza de date PubMed au fost identificate ghidul cana-
dian, german si ghidul european de management al SGT si a
ticurilor. Ghidul european consta din 4 parti publicate aparte,
dintre care prima include prezentarea SGT si abordarea lui di-
agnosticg, iar celelalte 3 parti se refera la tratamentul ticurilor
(comportamental, medicamentos, neurochirurgical). Ghidul
canadian al SGT, publicatin 2012, constd din 2 parti: tratamen-
tul non-farmacologic si tratamentul farmacologic al ticurilor.
Ghidul german din 2012 descrie pe scurt particularitatile cli-
nice si diagnostice ale ticurilor, precum si oportunitatile tera-
peutice non-farmacologice si farmacologice existente la mo-
mentul publicarii.

Au fost gasite 819 de articole publicate intre anii 2011-
2015, care corespundeau criteriilor cautdrii. Dupa analiza ti-
tlurilor, 129 de articole au fost calificate drept probabil rele-
vante pentru tema lucrarii date, textul al 113 dintre ele fiind
posibil de accesat integral. In bibliografia finala a articolului
dat au fost incluse doar cele mai relevante surse dintre aces-
te 113, in numir de 53. in unele cazuri (de exempluy, in sco-
pul definirii exacte a unor termeni referitori la SGT, precizarii
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Material and methods

Initially, the search by the key words , Tourette guidelines”
and ,tic disorder guidelines” was performed through the pub-
lications until March 2015 in the online database PubMed (US
National Library of Medicine, National Institute of Health) [10].
After the examination of the titles, the papers representing of-
ficial guidelines for the diagnosis and treatment of the tic dis-
order and GTS were selected.

Afterwards, the search by the key words , Tourette diagno-
sis”,, Tourette treatment”, ,tic diagnosis“ or ,tic treatment” was
performed in the PubMed database through the publications
between 2011 - March 2015. The option ,humans“was active
in the search settings to exclude preclinical studies. The inferi-
or timeline limit was adjusted to the time of publication of the
European clinical guidelines for Tourette syndrome and other
tic disorders [1], a critical evaluation of the valorous sources
published until 2011. These guidelines were created by a large
international group of specialists in GTS.

To clarify some notions and facts, additional sources of
information were consulted. The diagnostic and therapeuti-
cal recommendations were assessed from the point of view of
their relevance and accessibility in the Republic of Moldova
(RM). The disponibility of the drugs in RM was checked on the
site of the Medicines Agency and Medical Devices of RM [11].

The final text includes a synthesis of recommendations
with an algorithm of diagnosis and treatment of tics adapted
for RM.

Results

Processing of the information

In the PubMed database, Canadian, German, and Euro-
pean guidelines for GTS and tics were identified. The Euro-
pean guidelines consist of 4 parts published separately, one
of which includes the presentation and diagnostic approach to
the GTS, and the remaining 3 parts describe the treatment of
tics (the behavioural, pharmacotherapeutical, and neurosurgi-
cal approach). The Canadian guidelines for GTS, which were
published in 2012, consist of 2 parts: the non-pharmacological
treatment and the pharmacological treatment of tics. The Ger-
man guidelines, which appeared in 2012, shortly describe the
clinical and diagnostical particularities of tics, as well as the
therapeutical non-pharmacological and pharmacological op-
portunities, which were present at the moment of publication.

From the total number of articles published between 2011
- 2015, 819 articles corresponded to the search criteria. After
the analysis of the titles, 129 articles were qualified as likely
relevant for the topic of the present work. The complete text
of 113 articles could be accessed.

The final bibliography of the articles includes only the 53
most relevant sources. In some cases (e.g., to define notions
referring to GTS, to clarify statistical data, and therapeutical
methods or characteristics of some medications), additional
literature (including publications before 2011) or internet
sites were consulted.
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datelor statistice, metodelor terapeutice sau caracteristicilor
unor medicamente), a fost necesar de consultat literatura
adaugatoare (inclusiv si cea publicata anterior de 2011) sau
informatia de pe site-uri internet.

Diagnosticul ticurilor

Metoda principald de diagnosticare a ticurilor este obser-
vatia clinicd a simptomelor. In cazul prezentirii tipice, este po-
sibil de a diagnostica ticurile fara investigatii suplimentare.

Diagnosticul ticurilor se bazeaza pe criteriile Manualului
Diagnostic si Statistic, editia a 5-a (DSM-5) [12], care prevede:

= Sindromul Gilles de la Tourette: (1) combinarea multiple-
lor ticuri motorii cu cel putin un tic fonic (vocal), ce au
fost prezente in aceeasi perioada de timp, dar nu numai-
decat concomitent (In acelasi moment); (2) ticurile sur-
vin de mai multe ori pe zi (de obicei, In salve), practic in
fiecare zi sau intermitent, timp de mai mult de un an; (3)
debutul afectiunii Tnainte de varsta de 18 ani; (4) ticurile
nu sunt cauzate direct de o altd afectiune medicala (de
ex., boala Huntington sau encefalita virald) sau utilizarea
unor substante (de ex., stimulenti).
Tulburarea persistentd de ticuri motorii sau vocale (ticuri
cronice, motorii sau vocale): (1) ticuri unice sau multi-
ple motorii sau vocale/fonice, dar nu ambele tipuri la
aceeasi persoana; (2) ticurile survin de mai multe ori pe
zi (de obicei, in salve), practic in fiecare zi sau intermi-
tent, timp de o perioadda de mai mult de un an; (3) de-
butul afectiunii inainte de varsta de 18 ani; (4) ticurile
nu sunt cauzate direct de o altd afectiune medicala (de
ex., boala Huntington sau encefalita virald) sau utilizarea
unor substante (de ex., stimulenti); (5) ticurile nu se in-
clud in criteriile pentru sindromul Tourette.
Tulburarea provizorie de tipul ticurilor (ticuri tranzito-
rii): (1) ticurile unice sau multiple motorii sau vocale;
(2) frecventa ticurilor poate sa se mareasca sau sa scada,
dar ele vor fi prezente pe o perioada totald nu mai mult
de 12 luni; (3) debutul afectiunii inainte de varsta de 18
ani; (4) ticurile nu sunt cauzate direct de o alta afectiune
medicala (de ex., boala Huntington sau encefalita virala)
sau de utilizarea unor substante (de ex., stimulenti); (5)
ticurile nu se includ in criteriile pentru sindromul Tou-
rette sau in cele pentru ticuri cronice.
Tulburarea nespecificatd de tipul ticurilor (ticuri nespe-
cificate): ticurile, ce nu se includ In celelalte grupuri de
ticuri (de ex., ticuri ce au aparut dupa 18 ani, ce persista
mai putin de 4 saptamani etc.).
= Alte ticuri specificate: se refera la ticuri secundare, cu

precizarea cauzei.

Ticurile in clasificatorul DSM-5 sunt incluse in sectia,, Tulbu-
rdri de dezvoltare neurald” (1. engl. Neurodevelopmental Disor-
ders), categoria , Tulburari motorii“ (1. engl. Motor Disorders).

De asemenea, exista criterii de diagnostic ale tulburarii de
ticuri si GTS 1n Clasificarea Internationala a Maladiilor, editia a
10-a (CIM-10) (1. engl. International Classification of Diseases,
10" edition - ICD-10), care sunt similare celor din DSM-5.

Astfel, diagnosticul ticurilor se bazeaza pe:
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Diagnosing tics
The main diagnostic option is the clinical observation of
tics. The typical presentation does not need any supplemen-
tary investigation.
The diagnosis of tics is based on the criteria of Diagnostic
and Statistical Manual, 5th Edition [12] that specifies:
= Gilles de la Tourette syndrome: (1) Both multiple motor
and at least one vocal tics have been present during ill-
ness, although not necessarily concurrently; (2) The tics
may wax and wane in frequency but have persisted for
more than 1 year since the first tic onset; (3): The on-
set is before the age of 18; (4). The disturbance is not
attributable to the effects of a substance (e.g., cocaine)
or another medical condition (e.g.,, Huntington'’s disease,
post viral encephalitis).
= Persistent (Chronic) Motor or Vocal Tic Disorder: (1) Sin-
gle or multiple motor or vocal tics have been present du-
ring illness, but not both motor and vocal; (2) The tics
may wax and wane in frequency but have persisted for
more than 1 year since the first tic onset; (3) The onset is
before the age of 18; (4) The disturbance is not attributa-
ble to the effects of a substance (e.g., cocaine) or another
medical condition (e.g., Huntington’s disease, post viral
encephalitis); (5) Criteria have never been met for GTS.
= Provisional Tic Disorder: (1) Single or multiple motor
and/or vocal tics; (2) The tics have been present for less
than1 year since the first tic onset; (3) The onset is befo-
re the age of 18; (4) The disturbance is not attributable
to the physiological effects of a substance (e.g., cocaine)
or another medical condition (e.g., Huntington’s disease,
post viral encephalitis); (5) Criteria have never been met
for GTS or persistent (chronic) motor or vocal tic disor-
der.
= Non-Specified Tic Disorder: The tics those are not inclu-
ded in other groups of tics (e.g., the ones that appeared
after the age of 18, the ones persisting for less than 4 we-
eks etc.).
= Other Specified Tics: refers to the secondary tics with the
specific cause.

The tics in DSM-5 are included in the section ,Neurodevel-
opmental Disorders”, category ,Motor Disorders”.

There are also criteria of diagnosis defined by the Interna-
tional Classification of Diseases, 10" edition (ICD-10) that are
similar to those of DSM-5.

Therefore, the diagnosis of tics is based on:

1. Anamnesis:

Anamnesis is indispensable for the tics’ diagnosis be-
cause it allows establishing their specific particularities. It is
important to collect anamnesis referring not only to the tics,
but also to their common comorbidities (ADHD, OCD, and im-
pulse-control disorder) and to ask about the clinical signs of a
neurological disorder with secondary tics. The antenatal and
heredocolateral (familial) anamnesis in children is indispens-
able for the differential diagnosis.



1. Culegerea anamnesticului:

Anamnesticul permite stabilirea caracteristicilor specifice
ale ticurilor, indispensabile pentru diagnosticul lor. Este ex-
trem de importanta si culegerea detaliata a anamnesticului ce
se refera la simptomatica ticurilor si a comorbiditatilor frec-
vente (THDA, TOC, tulburare de control al impulsurilor), pre-
cizarea absentei/prezentei altor simptome neurologice sau
cauzelor ticurilor secundare. Pentru diagnosticul diferential al
ticurilor la copii este necesar de precizat istoricul antenatal si
cel heredocolateral (familial).

In timpul discutiei cu pacientul se precizeazi numaidecat
[1,12]:

= Caracteristicile ticurilor (ce fel de ticuri are pacientul,
unde sunt localizate, cat de frecvente si cat de puternice
sunt);

Varsta de debut a simptomaticii (cel mai frecvent ticuri-
le primare apar intre al 5-lea si al 8-lea an de viatd),
circum-stantele aparitiei;

Evolutia ticurilor - exacerbari diurne, diminuarea sem-
nificativa sau absenta In timpul somnului, fluctuatii in
intensitate uneori pana la disparitia totala pe un anumit
timp (ore, zile, chiar luni), disparitia unor pattern-uri de
ticuri si aparitia altor;

Posibilitatea de a suprima voluntar ticurile pe un anumit
timp (poate sa nu fie posibila la copiii mici) si aparitia
senzatiei neplacute de presiune interna in timpul supre-
siunii ticurilor;

= Anamneza heredo-colaterala: desi transmiterea ticurilor
este non-mendeliand, iar etiogeneza lor include com-
binarea factorilor genetici cu cei ai mediului ambiant,
membrii de familie ai pacientilor deseori pot prezenta
ticuri, THDA sau TOC.

Consecintele fizice ale ticurilor (durere, leziuni etc.)
si impactul psihosocial (asupra relatiilor sociale,
invatdmantului, lucrului, somnului s.a.);

Evaluarea situatiei psihosociale intrafamiliale, starii fi-
nanciare, prezentei conflictelor interpersonale din cauza
ticurilor;

Prezenta comorbiditatilor frecvente ale ticurilor: TOC
(obsesii, ritualuri), THDA (tulburare de atentie, hiperac-
tivitate), depresiei, anxietatii, tulburarii de control al im-
pulsurilor;

Prezenta altor semne clinice patologice (inclusiv neuro-
logice), prezenta altor maladii;

Tratamentul actual si cel administrat in trecut, dozele si
eficienta tratamentului.

Diagnosticul de SGT poate fi sustinut de scorul asa-
numitului Indice de Confidentda de Diagnoza al SGT (I. engl.
Diagnostic Confidence Index) [13].

2. Examinarea fizica:

Examinarea fizica contribuie la stabilirea diagnosticului
corect. Ea include examenul general al pacientului (depistarea
semnelor altor maladii somatice, dismorfismului ce ar putea
sugera un sindrom genetic) si examenul neurologic complet,
cu cautarea altor simptome patologice, care ar sugera origi-
nea secundara a ticurilor. Se apreciaza fenotipul ticurilor, se
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Therefore, during the discussion, a patient should be asked
about [1, 12]:

= Tics’ particularities (which tics the patient has, where
they are localized, how frequent and how strong they
are);

= Onset age (tics usually begin between the 5th and 8th
years of life), circumstances of the first manifestation;

= Evolution of tics - diurnal fluctuations, decrease or ab-
sence during the sleep, long-time fluctuations with pos-
sible vanishing for hours, days or even moths, changes in
the tics’ pattern;

= Short-time voluntary suppression of tics (not always
possible in little children) and the particular unpleasant
feeling of an internal tension during the suppression;

= Heredocolateral anamnesis: although the transmission is
non-mendelian, and tics are due to the combination of
the genetic and ambient factors, the relatives of the pati-
ents can also exhibit tics, ADHD or OCD.

= Physical consequences of tics (pain, lesion etc.) and the
psychosocial impact (on the social relations, learning,
work, and sleep);

= Evaluation of the psychosocial intra familial situation, fi-
nancial state, interpersonal conflicts caused by tics;

= Presence of the comorbidities: OCD (obsessions and ri-
tuals), ADHD (attention disorder and hyperactivity), de-
pression, anxiety, and impulse-control disorder;

= Other pathological signs (including the neurological
ones) and other diseases in the anamnesis;

= Treatment anamnesis, doses and efficiency of the medi-
cation.

The diagnosis of GTS can be supported by the so-called Di-
agnostic Confidence Index [13].

2. Physical examination:

The physical examination contributes to the right diag-
nosis. The general examination of the patient (symptoms of
other somatic disorders or of a dysmorphism indicating a
genetic syndrome) and the exhaustive neurological examina-
tion (detection of some secondary causes of tics) should be
performed. The tics’ phenotype, their suggestibility (they in-
crease when somebody talks to the patient about them), and
the voluntary suppressibility for a short time are assessed.
During the medical consultation, patients can consciously or
unconsciously suppress their tics. In such a case, parents or
relatives of the patient are asked to film the tics at home.

3. Paraclinical examination:

At the moment, there is no paraclinical examination indis-
pensable for the diagnosis of the typically manifested primary
tics [1, 13]. The paraclinical exams are useful only if tics are
atypical, e.g. the first-time appearance of tics after the age of
18, the presence of the symptoms suggesting another disease,
the antecedent of a cranial traumatism etc.

If the symptomatics suggests a metabolic (e.g. Wilson dis-
ease) or an autoimmune (e.g. Sydenham chorea) condition, a
blood analysis is performed (blood count, creatinkinase and
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testeaza sugestibilitatea lor (ticurile se intensifica atunci cand
pacientului i se aminteste de ele) si suprimabilitatea volunta-
rd pe un anumit timp. Deseori, in timpul consultatiei medica-
le pacientii isi suprima constient sau inconstient ticurile. in
astfel de cazuri, pentru a vedea fenotipul miscarilor, poate fi
util de rugat parintii sau rudele pacientilor sa filmeze ticurile
survenite acasa.

3. Examene paraclinice:

La moment, nu existd niciun examen paraclinic obligator
pentru diagnosticul ticurilor primare cu manifestare tipica [1,
13]. Examenele paraclinice sunt utile doar in cazul manifestarii
neobisnuite, precum ar fi debutul ticurilor la o varsta mai mare
de 18 ani, prezenta semnelor clinice sugestive pentru alta ma-
ladie, aparitia ticurilor dupa un traumatism cerebral etc.

In cazul simptomaticii sugestive pentru o maladie metabo-
lica (de ex., maladia Wilson) sau imuna (de ex., coreea Syden-
ham s.a.), se indica analiza generala si biochimica a sangelui
(formula sanguing, nivelul creatinkinazei, ceruloplasminei,
glicemiei), se determina titrul antistreptolizinei, prezenta an-
ticorpilor antifosfolipidici, iar la necesitate, si a anticorpilor
anti-neuronali [1, 13, 15]. Daca simptomele aditionale lasa de
suspectat o maladie metabolicd, inflamatorie sau neurodege-
nerativa, poate fi utila si punctia lombara sau analiza urinei.

Simptomatica clinica proprie mai mult epilepsiei, decat ti-
curilor (accese convulsive sau mioclonice, absente etc.) repre-
zinta indicatia pentru efectuarea electroencefalografiei. Pentru
diagnosticul ticurilor tipice, care nu sunt acompaniate de alte
simptome, electroencefalografia este inutila [1]. Rareori poate
fi utila electromiografia, insa, de obicei, diferentierea ticurilor
si a mioclonusului poate fi usor efectuata pe baza observatiei
clinice.

Rezonanta magnetica cerebrald, de asemenea, se indica in
cazul suspectdrii clinice a unei leziuni cerebrale de origine tra-
umaticd, infectioasa, autoimund, metabolica, neurodegenera-
tiva. In cazul ticurilor primare, imagistica cerebrala utilizata in
clinica nu demonstreaza modificari structurale [1, 15]. Analiza
genetica este efectuatd doar in scopuri stiintifice. La moment,
nu au fost depistate modificari genetice comune unei populatii
largi de pacienti cu ticuri.

Testarea neuropsihica poate detecta THDA, TOC sau depre-
sie comorbide. In cazul suspectirii afectiunii comorbide din
spectrul autistic, se recomanda ca pacientul sa fie evaluat de
catre un specialist in acest domeniu. Tulburarea de ticuri si
SGT necomplicate prin alte maladii nu se manifesta prin tulbu-
rare de dezvoltare mentali sau fizica. in cazul depistarii unui
handicap mental si/sau fizic, este necesar de cautat alta cauza
a acestora.

Precum a fost mentionat, examenele paraclinice sunt utile
doar in cazuri particulare, cind manifestarea clinica a ticurilor
este atipica sau asociata cu alte semne patologice. Utilizarea
nejustificata si excesiva a diferitor metode paraclinice nu aduce
contributii pentru diagnosticul si tratamentul ticurilor si a SGT.

Diagnosticul diferential al ticurilor primare

Diagnosticul diferential al ticurilor este un proces complex,
care necesita cunoasterea suficienta a manifestarilor clinice a
maladiilor neurologice cu manifestiri similare ticurilor. In ma-
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ceruloplasmin level, glucosemia), the antistreptolysin titer is
assessed, and the presence of the antiphospholipidic or an-
tineuronal antibodies is tested [1, 13, 15]. If the additional
symptoms suggest a metabolic, inflammatory or neurodegen-
erative disease, the urinalysis or cerebrospinal fluid analysis is
administered or recommended.

If the clinical presentation suggests more of an epileptic
condition (convulsive or myoclonic seizures, absences etc.),
the electroencephalography should be performed. For the di-
agnosis of typical tics without any additional symptoms, the
electroencephalography is useless [1]. In some rare cases, the
electromyography could help to differentiate tics and myoclo-
nus, although these two entities usually have different clinical
appearance.

The magnetic resonance imaging scan is ordered in case of
suspicion of traumatic, infectious, metabolic, or neurodegen-
erative brain lesion. There are no specific structural changes
on the magnetic resonance imaging scan of a patient with pri-
mary tics [1, 15].

The genetic analysis is performed only for the scientific
purpose. No genetic changes common for a large population
of patients with tics have been detected yet.

The neuropsychological testing could discover the co-
morbid ADHD, OCD, or depression. If there is a suspicion of
a coexistent autistic spectrum disorder,; the patient should be
evaluated by a specialist in this domain. The uncomplicated tic
disorder and GTS do not induce any mental or physical abnor-
mality. If there is a mental and/or physical handicap, another
explanation of its origin should be searched.

As it has been already mentioned, the paraclinical exami-
nations are useful only in some particular cases when the
clinical manifestation of the tics is atypical or there are other
pathological signs. The unjustified and excessive use of differ-
ent paraclinical methods does not contribute to the diagnosis
and treatment of the tic disorder and GTS.

Differential diagnosis of the primary tics

The differential diagnosis of tics is a complex process that
requires sufficient knowledge of the clinical manifestation of
the neurological diseases similar to tics. In the majority of cas-
es, the anamnesis and clinical examination can be sufficient
for the right diagnosis of tics. It is important to take into ac-
count the individual variability and intensity of tics in GTS.

Primary tics and GTS should be differentiated from [1, 4,
16-19]:

1. Primary tics associated with the major psychiatric comor-
bidities, such as autistic spectrum disorders, mental retarda-
tion, major ADHD, major OCD etc. If the comorbidities have
a severe evolution while tics are mild, the treatment should
be oriented against the symptoms most affecting the patient’s
quality of life. As an example, in a patient with major ADHD
and extreme mild tics (e.g. blinking), only ADHD should be
treated, even if the stimulant medications could somehow in-
crease the tics.

2. Secondary tics that could be:

= Caused by drugs and other substances, e.g. amphetami-



joritatea cazurilor diferentierea este posibild deja la nivelul
anamnezei si a examinarii clinice. Este important de tinut cont
de variabilitatea individuala a ticurilor si a intensitatii lor in SGT.

Ticurile si SGT primare se diferentiaza de [1, 4, 16-19]:

1. Ticuri primare asociate cu comorbiditdti neurologice sau
neuropsihiatrice majore, asa ca: afectiunile spectrului autis-
tic, retardul mental, THDA majord, TOC majora etc. in cazul
prezentei comorbiditatilor foarte pronuntate, asociate cu ti-
curi usoare, tratamentul trebuie sa fie orientat asupra simpto-
maticii ce diminueaza calitatea vietii pacientului. De exemplu,
in cazul pacientului cu THDA extrem de pronuntatd si ticuri
usoare, precum clipitul, se va trata tulburarea de atentie, chiar
daca medicamentele stimulante ar putea agrava putin ticurile.

2. Ticuri secundare, care pot fi:

= Induse de medicamente si alte substante: amfetamine

sau alti stimulenti ai sistemului nervos central, inhibi-
torii serotoninergici, cocaina, levodopa, carbamazepi-
na, fenitoina, fenobarbitalul, lamotrigina, cafeina si alte
substante blocante ale receptorilor dopaminergici (tou-
rettism si ticuri tardive);

= Induse de maladii ereditare: neuroacantocitoza, scleroza

tuberoasa, maladia Wilson, neuroferitinopatii, sindro-
mul Lesch-Nyhan (tulburarea metabolismului purinic),
fenilcetonuria s.a. Ticurile nu sunt manifestarea unica a
acestor maladii, fiind prezente si alte semne clinice;

= Induse de maladii infectioase si autoimune: coreea Sy-

denham, afectiuni pediatrice neuropsihiatrice autoimu-
ne asociate cu infectia streptococica (PANDAS), sindro-
mul antifosfolipidic, encefalita virala, neurosifilis, boala
Lyme. Sunt prezente si alte semne de infectie, inflamatie,
disfunctie a sistemului nervos central;

= Ticuri asociate cu maladii cromozomiale: sindromul
cromozomului X fragil, sindromul Down, sindromul Kle-
infelter, cariotipul XYY, trisomia X, trisomia partiala 16,
sindromul Beckwith-Wiedemann etc. Pacientii, de obicei,
prezinta dismorfism somatic si alte semne caracteristice
sindroamelor date;

Ticuri cauzate de traumatism cerebral sau, rareori, cel
periferic (de ex., ticuri dupa traumatismul umarului);
Ticuri induse de alte afectiuni: accident vasculo-cerebral
cu lezarea circuitului fronto-subcortical, encefalopatia
hipoxica-ischemica etc.

3. Simptomaticd asemdndtoare cu ticurile, care insd nu re-
prezintd ticuri: stereotipii, deprinderi, manierisme, rituale,
coreea, balism, mioclonus, distonia, tremur, accese epileptice
(mai ales cele mioclonice), akatizia, hiperekplexia, sinkinezii,
compulsii, sindromul picioarelor nelinistite, miscarile din ca-
drul maladiilor psihiatrice, miscari psihogene.

Ticurile nu au cauza psihogena si trebuie sa fie diferentiate
de miscari din cadrul tulburarii somatoforme, care necesita
o abordare terapeutica diferita. Poate fi dificil de diferentiat
compulsiile din TOC de ticuri, mai ales daca ele vor fi comor-
bide. in Tabelul 1 se prezinta unele criterii, conform carora,
compulsiile pot fi diferentiate de ticuri.

Algoritmul abordarii diagnostice a ticurilor este prezentat
in Figura 1.
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nes or other central nervous system stimulants, sero-
tonin reuptake inhibitors, cocaine, levodopa, carbama-
zepine, phenytoin, phenobarbital, lamotrigine, caffeine
and other dopamine receptor blockers (tourettism and
tardive tics);

= Caused by hereditary diseases, e.g. neuroacanthocytosis,
tuberous sclerosis, Wilson’s disease, neuroferritinopa-
thies, Lesch-Nyhan syndrome (purine metabolism di-
sorder), phenylcetonuria etc. Tics are not the only ma-
nifestation of these diseases, and usually there are other
pathologic manifestations;

= Caused by infectious or autoimmune diseases, e.g.
Sydenham’s chorea, paediatric autoimmune neurop-
sychiatric disorders associated with streptococcal in-
fections (PANDAS), antiphospholipidic syndrome, viral
encephalitis, neurosyphilis, and Lyme’s disease. Other
infectious, inflammatory and central nervous system'’s
dysfunction signs are usually present;

= Tics associated with chromosomal syndromes, e.g. fragi-
le X syndrome, Down'’s syndrome, Kleinfelter’s syndro-
me, XYY karyotype, X trisomy, partial trisomy 16, Beck-
with-Wiedemann syndrome etc. A somatic dysmorphism
and other specific symptoms are usually observed;

= Tics caused by brain traumatisms or even by peripheral
traumatism (e.g. tics after shoulder injury);

= Other causes of tics: vascular stroke with lesion in the
fronto-subcortical circuit, hypoxico-ischaemic encepha-
lopathy etc.

3. Other movement disorders similar with tics: stereoty-
pies, habits, mannerisms, rituals, chorea, ballism, myoclonus,
dystonia, tremor, seizures (especially the myoclonic ones),
akathisia, hyperekplexia, synkinesias, compulsions, restless
legs syndrome, psychiatric disorders with pathological move-
ments, and psychogenic movement disorders.

Tics are not psychogenic and should be differentiated from
the pathological movements in somatoform disorders that
should be treated differently. It could be difficult to differenti-
ate tics from compulsions in OCD, especially if they are comor-
bid. In Table 1 some differential criteria of tics and compul-
sions are presented.

The diagnostic algorithm of tics is described in Figure 1.

Treatment of tics

Selection of patients that need treatment

Only a small part of patients with tics seek the medical ad-
vice, and only some of those patients really need to be treated.
The existent GTS medication does not provide a total cure but
just temporarily suppresses tics during the treatment. These
drugs also have significant or major adverse effects.

The modern scientific studies proved that tics have neural
origin and represent a variant of the normal cerebral matura-
tion. About 20% of all children have transient tics that will dis-
appear spontaneously [6]. Other children have not disturbing
mild chronic tics that do not affect their social life. The evolu-
tion of tic disorder and GTS is fluctuating, and there could be
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Tabelul 1. Diferente si similitudini dintre ticuri si compulsii in
cadrul TOC*.

MJHS 6(4)/2015

Table 1. Differences and similarities between tics and compulsions
in OCD*.

Ticuri Compulsii din TOC

Tics Compulsions in OCD

Diferente

Efectuate fara vre-un scop anume Actiuni directionate, cu un scop
anumit (de ex.: ,Dacd nu bat de trei
ori in palme - nu imi va merge”)
Acompaniate de senzatia interna de Acompaniate de ganduri persis-
necesitate de a efectua ticul (l. engl, tente

urge)

Deseori nu sunt asociate cu anxietate ~ Majoritatea sunt asociate cu anxi-
etate

Semivoluntare sau involuntare Voluntare

Varsta tipicd de debut: 6-8 ani Varsta tipicd de debut mai mare de

8 ani

Evolutie natural fluctuanta Absenta fluctuatiilor evolutionale

semnificative

Similitudini
Suprimabile (pe timp scurt) Suprimabile (pe timp lung)
Diminueaza in timpul concentratiei Diminueaza in timpul concentratiei

Se majoreazad la emotii Se majoreazad la emotii

Nota: *- tabelul este adaptat dupa Ghidul European al sindromului Tourette
si tulburdrii de ticuri, partea I [1].

Tratamentul ticurilor

Selectarea pacientilor cu ticuri care necesitd tratament

Din toti pacienti cu ticuri doar o minoritate se adreseaza la
medic si doar o parte din aceste persoane intr-adevar necesi-
ta tratament medical. Medicamentele utilizate in tratamentul
SGT nu asigura ,insanatosirea totald", ci doar suprima ticurile
pe durata administrarii lor. Aceste medicamente, de reguld, au
efecte adverse importante.

Datorita studiilor stiintifice moderne a fost demonstrata
nu numai originea neurald a ticurilor, ci a fost stabilit si fap-
tul, cd iTn marea majoritate a cazurilor, ticurile reprezintd o
varianta fiziologica a maturizarii cerebrale. Aproximativ 20%
dintre copii au ticuri tranzitorii, care dispar spontan [6]. Altii
pot prezenta ticuri cronice usoare, care nu-i deranjeaza si nu
afecteaza incadrarea sociala a acestor persoane. Cu atat mai
mult, evolutia naturala fluctuanta a tulburarii de ticuri sia SGT
deseori asigura prezenta perioadelor libere de ticuri, cu dura-
td de saptamani sau chiar luni. Spre varsta de 18-20 de ani la
90% din persoane ticurile diminueaza semnificativ sau dispar
total, desi nu este posibil de a prezice, la care pacienti ticurile
totusi vor persista [1].

Reiesind din cele enumerate mai sus, un moment decisiv al
managementului terapeutic al ticurilor este luarea deciziei in
mod individual, daca pacientul dat trebuie tratat sau nu [20,
21]. Ticurile recent aparute (saptamani sau luni), in majorita-
tea cazurilor, vor dispare spontan si nu necesita nici un trata-
ment. Acelasi fapt se refera si la ticurile cronice. Drept indici,
ca ticurile ar trebui sa fie tratate, pot servi urmatoarele acuze
din partea pacientului [3]:

= Ticurile sunt foarte puternice si provoaca durere muscu-

lara, neuropatica sau chiar leziuni ale pielii (ticuri de tip

Differences

Goal-oriented actions with a
purpose (e.g.: ,If I do not clap my
hands three times, I will not be
lucky today”)

Purposeless

Accompanied by an urge to tic Accompanied by obsessive

thoughts

Usually are not associated with anxiety =~ Usually are associated with
anxiety

Semi voluntary or involuntary Voluntary

Typical onset age of 6-8 Typical onset age of more than 8

Fluctuant natural evolution No significant fluctuations in

evolution

Similarities
Suppressible for a short time Suppressible for a short time

Decrease if attention is focused on other Decrease if attention is focused
things on other things

Increased by emotions Increased by emotions

Note: *- the table is adapted from the Clinical European Guidelines for To-
urette syndrome and tic disorders, part I [1].

weeks and even months free of tics. At the age of 18-20, tics
decrease or vanish in 90% of patients, although it is not pos-
sible to individually predict their evolution [1].

Therefore, a decisive moment of the therapeutical manage-
ment of tics is the individual decision of whether to treat them
or not [20, 21]. Tics with a recent onset usually disappear in
some weeks or months and do not need any treatment. In the
majority of cases, the chronic tics will too spontaneously dis-
appear after some years. However, under the following condi-
tions, tics should be treated [3]:

= Tics are violent and cause muscular or neuropathic pain

or even skin lesions (e.g. biting tics), muscular lesions,
articular luxations, or bone fractures.

= Tics cause social problems, for example, isolation and

stigmatizing. As parents frequently tend to supraestima-
te the impact of tics, as well as the adolescent patients, it
is important to evaluate the real influence of the tics and
comorbidities on the social life of the patient.

= Tics induce the major negative psychoemotional reac-

tions such as reactive depression, phobias, anxiety, low
self-esteem etc. In this case, a psychological support and
treatment should be also offered.

= Tics interfere with the functional abilities of the patient.

For example, the academic performance could decrease
if a patient is all the time busy with the tics’ suppression.
Sometimes the motor or vocal tics could affect the effici-
ent communication with other people.

Management of patients needing no treatment
The parents’ wish alone to treat their child with tics should
not serve as an indication to start the treatment if tics are mild



Miscari sau vocalizdri spontane fara vre-un
scop aparent?

Nu
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. — 'l
Da
| —

Pot fi explicate exclusiv prin utilizarea
medicamentelor sau altor substante?

—Null

Explicabile printr-o leziune organica cauzata
de encefalita, tumoare, infectie streptocica,
etc.?

Absenta ticurilor

Da

Da

Nu
N—

Corespund criteriilor pentru
epilepsie/coree/balism/mioclonus
/stereotipii?

Nu
—

Simptomatica motorie nu corespunde unui
context neurologic, ci contextului
psihoemotional? Semne sugestive de tulburare
somatoforma/de conversie?

Da

Tulburare de ticuri indusa de medicamente si alte
substante. Stoparea/inlocuirea medicamentelor,
reevaluarea simptomelor.

Examinarile necesare pentru diagnosticul afectiunii
primare (analize de laborator, examene imagistice,
punctii si biopsii, la necesitate).

Examinarile necesare pentru diagnosticarea afectiunii
primare (EEG, imagistica cerebrald, analize de laborator).
in cazul suspectirii stereotipiilor - precizarea
circumstantelor survenirii (emotii placute, bucurie).

Nu
N—

Miscari sau vocalizari voluntare cu scopul
diminudrii anxietatii?

Nu
Ne—

Miscari repetitive autoagresive sau care
provoaca senzatii placute?

Nu l
N—

Miscari stereotipe repetitive la persoana cu
trasdturi autiste sau handicap mental?

- Nu
l

Tragerea de propriul par sau ruperea lui, care
produce satisfactie si calmare?

Da
Miscari psihogene, tulburarea de conversie. Cercetarea
m— criteriilor de diagnostic al acestor maladii, consultatia
psihologului sau psihiatrului la necesitate.
Da
\—

Da

Da

Da

Tulburare obsesiv-compulsiva. Consultatia psihiatrului.

Tulburari comportamentale, borderline etc. Consultatia
psihologului specializat sau a psihiatrului.

Stereotipii si ticuri din cadrul tulburarii din spectrul
autistic, handicapului mental, sindromului X fragil etc.
Consultatia specialistilor in aceste maladii.

Nu
——

Manierisme, corespunderea criteriilor pentru
psihoze?

Tricotilomania, compulsii. Consultatia psihiatrului.

Da

Nu
N——

Simptomele sunt prezente mai putin de 1 an?

Nu
N—

Combinarea ticurilor motorii si vocale?

Nu
—

>

Psihoza. Consultatia psihiatrului.

TICURI MOTORII sau VOCALE TRANZITORII

SINDROMUL GILLES DE LA TOURETTE

TICURI MOTORII sau VOCALE CRONICE

Fig. 1 Arborele decizional al diagnosticului diferential al ticurilor (adaptat dupa Ghidul European al sindromului
Tourette si tulburdrii de ticuri [1]).
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No ll
Explained by the brain lesion caused by
encephalitis, tumour, streptococcal infection,
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No tics

No
Spontaneous purposeless movements or /
vocalisations? '_’|
. — 'l
Yes
\—
i i i Yes
Can be explained by the use of medications or ——
other substances? —

etc.?

No
N—

Fit the criteria of
epilepsy/chorea/ballism/myoclonus
/stereotypies?

No
N—

The motor symptomatic fits the criteria for a
psychogenic condition but not for a
neurological condition? Signs of somatoform/
conversion disorder?

Yes

Tics secondary to the drugs and other substances.
Stop/modify the medication, reevaluate the symptoms.

Diagnosis of the primary disease (laboratory analysis,
imagistic investigations, punctions, and biopsies if
needed).

Diagnosis of the primary disease (EEG, brain imagery,
laboratory analysis). If suspected stereotypies - specify
the conditions of occurrence (pleasant emotions,
happiness).

No
N—

Voluntary movements or vocalizations in
order to decrease the anxiety?

No
N—

Stereotype movements in a person with
autistic treats or intellectual disability 7

No
—

Enjoying pulling out one’s hair?

Psychogenic movements, conversion disorder. Assess the
diagnostic criteria for these disorders, consult the
psychologist or psychiatrist.

Yes
Autoagressive but enjoyable movements? —
g JOy: o >
No l
Yes

Obsessive-compulsive disorder. Consult the psychiatrist.

Behavioural disorder, borderline disorder, etc. Consult
the specialized psychologist or psychiatrist.

Stereotypies associated with the autismus spectrum
disorder, intellectual disability, fragile X syndrome etc.

No
—

Fits the psychosis criteria? Mannerisms?

Tricotillomania, compulsions. Consult the psychiatrist.

Yes

No
—

Symptoms present more than 1 year?

No
N—

-

Combination of the motor and vocal tics?

No
—

Fig. 1 Decisional algorithm for the differential diagnosis of tics (adapted from the Clinical European Guidelines for Tourette

>

Psychosis. Consult the psychiatrist.

PROVISIONAL MOTOR or VOCAL TICS

GILLES DE LA TOURETTE SYNDROME

CHRONIC MOTOR or VOCAL TICS

syndrome and tic disorders [1]).



,muscatura“), leziuni musculare, luxatii articulare, frac-
turi osoase.

Ticurile cauzeaza probleme sociale pentru pacient, pre-
cum izolarea sociala, stigmatizarea. Deoarece deseori
parintii supraapreciaza impactul social al ticurilor, la fel
ca si adolescentii, este important de a evalua influenta
reald a ticurilor si/sau a comorbiditatilor existente asu-
pra vietii sociale a pacientului.

Ticurile provoaca pacientului reactii psihoemotionale
negative majore, cum ar fi depresia reactiva, fobii, anxie-
tate, autoapreciere joasi etc. In acest caz poate fi necesar
si ajutorul psihologului.

Ticurile interfera cu abilitatile functionale ale pacientu-
lui. De exemplu, poate scadea performanta academica
din cauza atentiei concentrate asupra supresiunii ticu-
rilor, dar nu asupra procesului de studiu. Unele ticuri
motorii si vocale pot altera comunicarea eficienta cu alte
persoane.

Managementul pacientilor cu ticuri care nu necesitd trata-
ment
Este important de tinut cont de faptul, ca dorinta neapa-
ratd a pdrintilor de a-si trata copilul de ticuri nu reprezinta o
indicatie pentru initierea tratamentului, in cazul daca ticurile
sunt usoare si nu au un impact semnificativ nici asupra starii
psihoemotionale si celei fizice, nici asupra integrarii sociale a
copilului. Tn acest caz este necesar de explicat parintilor copi-
lului cu ticuri, ca efectele adverse posibile ale medicamentelor
depasesc beneficiile aduse de suprimarea ticurilor la copilul
dat. In acelasi mod se informeazi si pacientii adulti, care au ti-
curi usoare. La astfel de persoane se prefera strategia de supra-
veghere si psihoeducatie, cu oferirea suportului psihologic la
necesitate - asa-numita strategia ,,observa si asteapta“ (l. engl.
watch and wait) [22, 23].
Psihoeducatia include [22-24]:
= Informarea pacientului sau parintilor pacientului in mod
clar si simplu despre particularitatile clinice si etiopato-
genetice ale ticurilor. Este important de subliniat faptul,
ca ticurile nu sunt cauzate de o maladie maligna, nu sunt
o afectiune rara si, de fapt, deseori reprezinta doar o va-
riantd a normei;
= Informarea despre evolutia fluctuanta si particularitatilor
de varsta ale ticurilor. Se enumera factorii care pot agrava
sau diminua intensitatea si frecventa ticurilor. In mod par-
ticular se accentueaza probabilitatea inalta a disparitiei ti-
curilor spre varsta adults;
= Prezentarea comorbiditatilor tipice ticurilor;
= Explicarea necesitatii informarii personalului de la
institutiile prescolare sau scolare (daca pacientul este
un copil), colegilor de lucru, rudelor. Deseori prezenta-
rea informatiei adecvate si clare despre natura ticurilor
amelioreaza relatiile sociale.

Unele persoane cu ticuri usoare pot avea comorbiditati se-
vere (TADH sau TOC majore, tulburare de control al impulsu-
rilor, depresie etc.) care necesita un tratament specific acestor
afectiuni. De asemenea, din cauza fluctuarii semnificative in
timp a intensitatii, frecventei si a tipurilor de ticuri, pot sur-
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and do not affect the psychoemotional and physic state and the
social integration of the child. In such a case, parents should
be informed about the side effects of the tics’ medication that
overweigh the benefits for this patient. In the same way, adult
patients with mild tics should also be informed. These people
should be supervised and psychoeducated, and a psychologi-
cal support should be offered if needed. In other words, for the
mild non-disturbing tics, the so-called ,watch and wait” ap-
proach is preferred [22, 23].
The psychoeducation includes [22-24]:
= [Information of the patient or the parents about the clini-
cal and etiopathogenical particularities of tics in a clear
and simple way. [t is important to specify that tics are not
a malignant disease and not a rare disorder, and repre-
sent a variation of normal development;

= [nformation about the fluctuant (waxing and waning)

evolution and age-related particularities of the tics. The
factors that could positively or negatively influence the
tics’ intensity and frequency should be specified. The high
probability that tics will disappear after the age of 18 sho-
uld be accentuated;

= Description of the typical comorbidities of tics;

= Explanation of the importance of informing the pre-scho-

ol or school staff (for children with tics), the coworkers
and relatives. An adequate and clear information about
the tics’ nature frequently ameliorates the social rela-
tionships.

Some people with mild tics could have severe comorbidi-
ties (major ADHD or OCD, impulse control disorder, depres-
sion etc.), that need a specific treatment. As tics fluctuate in
time, there could be periods when they increase and need
a short-term treatment until the next ,remission” when tics
calm down again.

Management of patients needing treatment: non-pharmaco-
logic non-surgical methods

The already described psychoeducation is a key-element
in the management of any patients with tics. The recent stud-
ies proved that paying attention to the tics contributes to their
exacerbation, and on the contrary, tics decrease when ignored.
Therefore, some experts consider that a person with tics and
his or her ambiance should ignore tics, while paying attention
to them and the voluntary suppression of tics decrease the
probability that they will disappear [25].

At the same time, there are many behavioural methods
based on voluntary suppression of tics. They proved to be effi-
cient in some patients. The disadvantage of behavioural treat-
ment is the need of the permanent concentration on the tics’
suppression, which is difficult for a person leading an active
everyday life. Additionally, the majority of patients feel a spe-
cific unpleasant sensation during the tics’ suppression, similar
to a pressure, internal tension, or itching - the so-called urge.
Sometimes this feeling is insufferable. There are also some
people with tics who have no premonitory sensation and,
thus, are not eligible for the behavioural treatment. Patients
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veni perioade cand ele se agraveaza, necesitand un tratament
pe timp scurt, pana ce nu survine perioada de ,remisie”, caind
ticurile la pacientii cu SGT iarasi diminueaza.

Managementul pacientilor cu ticuri ce necesitd tratament:
metode non-farmacologice non-chirurgicale
Psihoeducatia, descrisa mai sus, este elementul-cheie in ma-
nagementul oriciror pacienti cu ticuri. In plus, studiile recente
au demonstrat ca, concentrarea asupra ticurilor provoaca ex-
acerbarea acestora, iar sustragerea atentiei le diminueaza. De
aceea, unii experti sunt de opinia, ca persoana cu ticuri si, mai
ales, cei din ambianta ei ar trebui sa Incerce sa ignoreze ticurile
si sa nu le suprime voluntar, deoarece aceasta doar majoreaza
frecventa lor si diminueaza sansele de disparitie in viitor [25].
In acelasi timp, deja existd multe metode comportamen-
tale, care vizeaza intdrirea supresiunii voluntare a ticurilor.
Desi rationalitatea lor este controversata, aceste metode sunt
eficiente la unii pacienti. Punctul slab al tratamentului com-
portamental este necesitatea concentrarii permanente asu-
pra supresiunii ticurilor, ceea ce e dificil pentru o persoana cu
viatd cotidiana activa. In plus, majoritatea pacientilor cu ticuri
percep in timpul supresiunii o senzatie neplacuta particulara,
asemanatoare cu presiune, tensiune internd, usturime - asa-
numitd ,necesitate” de a efectua ticul (l. engl. urge). Uneori
aceasta senzatie poate fi insuportabila. Exista si unele persoa-
ne cu ticuri care nu au nici o senzatie premonitorie si, astfel, ei
nu sunt eligibili pentru tratamentul comportamental. Terapii-
le comportamentale sunt mai eficiente la persoanele cu ticuri
usoare unice, mai ales - la adulti sau copii mai mari.
Mai frecvent sunt practicate urmatoarele metode de
interventie comportamentala [13, 23, 26-31]:
= Terapia de inversare a deprinderii (1. engl. Habit Reversal
Therapy) - pacientul este antrenat de a observa momen-
tul aparitiei ticului si a activa muschii antagonisti, printr-
0 miscare competitiva, stopand ticul;
= Expunerea si prevenirea raspunsului (1. engl. Exposure
and Response Prevention) - pacientul este nvatat sa-si
suprime ticul, indurand senzatiile neplacute si straduin-
du-se sa se obisnuiasca cu ele.

Este indispensabil, ca psihologul care conduce terapia
comportamentala sa fie special antrenat in lucrul cu pacientii
cu ticuri. Tehnicile de psihanalizd sau metodele utilizate in
tratamentul miscarilor psihogene si a tulburarilor de con-
versie nu se recomanda pentru SGT sau tulburarea de ticuri,
deoarece cauza ticurilor este una neurologica. in acelasi timp,
suportul psihologic poate fi util in cazul depresiei, stresului,
autoaprecierii joase, conflictelor intrafamiliale din cauza ti-
curilor.

Metodele de relaxare care reduc stresul diminueaza ex-
citabilitatea structurilor nervoase, sunt conectate cu sursa
neuronald a ticurilor. Aceste metode actioneaza benefic asu-
pra intensitatii si frecventei ticurilor. Sportul si, Indeosebi,
fnotul au un efect pozitiv asupra ticurilor. Stresul, anxietatea,
insuficienta somnului, consumarea substantelor excitante (de
ex., cafea si ceai tare) amplifica ticurile.
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with few mild tics could especially benefit from such kind of
therapies.
The most practicable are the two behavioural methods [13,
23,26-31]:
= The Habit Reversal Therapy - the patient is trained to ob-
serve the moment when a tic appears and to activate the
antagonist muscles in order to stop the tic with a compe-
titive movement;
= The Exposure and Response Prevention - the patient is
trained to suppress the tic trying to get used to the un-
pleasant sensations.

The behavioural therapy must be performed by a psycho-
therapist specially trained for this. The psychoanalysis or oth-
er methods used for the treatment of psychogenic movement
disorders and conversion disorders are not recommended for
GTS and tic disorders, because tics have a neural origin. At the
same time, a psychological support could be used to cope with
depression, stress, low self-esteem, and intrafamilial conflicts
caused by tics.

The anti-stress relaxation methods decrease the excit-
ability of the neural structures connected with the neuronal
source of tics. These methods have a beneficial effect against
the intensity and frequency of tics. Sport activities, especially
swimming, have a positive effect on tics. Stress, anxiety, insuf-
ficient sleep, and stimulants consumption (e.g. strong coffee
and tea) increase tics.

Management of patients needing treatment: pharmaco-
therapy

The etiopathogenic mechanism of tics is not known yet.
Thence, GTS and tic disorders are treated with the drugs act-
ing on different neuromediator systems (e.g. dopaminergic,
serotoninergic, noradrenergic, glutamatergic, GABA-ergic,
cholinergic, and opioid systems). During the evaluation of the
efficiency of the drug therapy, the natural fluctuant evolution
of the tics should be considered. If the period of the spontane-
ous remission or; vice versa, the intensification of tics, occa-
sionally coincides with the use of medication, it could lead to
false conclusions about its efficiency.

The treatment should be started with low doses that will
be gradually increased until the desired effect is obtained. A
total elimination of tics is not always the ultimate goal, or it
might not be possible. The necessary doses of medications
are usually much lower than the doses of the same drugs for
other diseases. After some months of the efficient treatment
the doses could be progressively decreased even until the dis-
continuation of the drug. It is important to take into account
the fact that the existent medications do not cure but only
suppress tics while administered [22, 31-36].

In the tics’ treatment, the post-synaptic dopaminergic D2
receptors’ blockers have already been used that and are effi-
cient in about 70% of cases [37]. This group of medications
includes neuroleptics both typical (haloperidol, pimozide)
and atypical (olanzapine, quetiapine, risperidone, zipraz-
idone, and aripiprazol). Although the neuroleptics are the
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Tabelul 2. Medicamentele recomandate in ghidurile internationale pentru tratamentul ticurilor cronice si SGT*.

Examindri paraclinice necesare

Medicamentul Indicatia Doza initiala (mg/zi) Doze terapeutice (mg/zi)  Reactii adverse frecvente la initierea si mentinerea trata-
mentului
Agonisti alfa-adrenergici
Clonidina TADH'/SGT* 0,05 0,1-0,4 (in 1-4 prize) Hipotensiune ortostaticd, sedare, TAll, ECGT
patch - 0,1 patch - 0,1-0,3 somnolenta, xerostomie, cefalee

Guanfacina 0,5-1,0 1,0-4,0 (in 1-2 prize)

Neuroleptici atipici

Aripiprazol SGT 2,5 2,5-3,0 Sedare, akatizie, SE™, cefalee, ma- Formula sangvind, TA, ECG, masa
jorarea apetitului (mai putin decat corporald, transaminazele, glice-
alte neuroleptice), hipotensiune mia
ortostatica

Olanzapina SGT/TOCS 2,5-5,0 2,5-20,0 (in 1 priza) Sedare, cresterea apetitului, acatizie

Quetiapina SGT 25-50 100-600 (in 2 prize) Sedare, majorarea apetitului, agitatie, Formula sangving, TA, ECG, masa
hipotensiune ortostatica, rareori - SE corporalg, electrolitii, transamin-

azele, prolactina, profilul lipidic,

Risperidona SGT/TOC 0,25 0,25-6,0 (in 2 prize) Sedare, majorarea apetitului, glicemia
hipotensiune ortostaticd, depresie si
disforie, rareori - SE

Benzamide

Sulpirid SGT/TOC 50-100 (2 mg/kg) 2-10 mg/kg (In 2-3 prize)  Sedare, dissomnie, crestere Formula sangvina, ECG, masa
ponderald, hiperprolactinemie cu corporald, transaminazele, pro-

Tiaprid SGT 50-100 (2 mg/kg) 2-10 mg/kg (in 2-3 prize)  amenoree si galactoree lactina, electrolitii

Nota: * - adaptat dupa Ghidul European al sindromului Tourette si tulburdrii de ticuri, partea II [22]. Cu italic sunt marcate medicamentele aprobate in Republica
Moldova. Neurolepticele tipice nu sunt incluse, din cauza existentei multiplelor medicamente cu efecte adverse mai slabe si/sau mai rare.
Abrevieri: T- tulburare de hiperactivitate si deficit de atentie; *- sindromul Gilles de la Tourette; $ - tulburare obsesiv-compulsiva; I - tensiune arterial3; - electro-

cardiografie; ** - simptomatica extrapiramidala.

Managementul pacientilor cu ticuri ce necesitd tratament:
metode medicamentoase

La moment, nu se cunoaste mecanismul etiopatogenic pre-
cis al ticurilor, de aceea, In tratamentul SGT si a tulburarii de
ticuri se utilizeaza medicamentele ce actioneaza asupra diferi-
tor sisteme de neuromediatori (dopaminergic, serotoninergic,
noradrenergic, glutamatergic, GABA-ergic, colinergic, opioid
etc.). Evaluand eficienta terapiei medicamentoase, este im-
portant de a lua In consideratie evolutia spontana fluctuanta a
ticurilor. Daca perioada de remisiuni spontana sau, invers, de
intensificare a ticurilor intAmplator coincide cu administrarea
medicamentului, aceasta poate induce concluzii false despre
eficienta acestuia.

Initierea tratamentului se face cu doze mici, care se majo-
reaza treptat fiecare saptdmang, pana la obtinerea efectului
dorit. De obicei, nu se vizeaza eliminarea totala a ticurilor,
care nici nu este Intotdeauna posibilg, ci diminuarea lor. Do-
zele medicamentelor utilizate pentru tratamentul tulburarii
de ticuri si SGT deseori sunt cu mult mai slabe, decat in cazul
altor maladii, tratate cu aceleasi substante. Dupa o anumita
perioada de tratament eficient (cateva luni) se incearca de a
diminua doza medicamentului utilizat sau de a-1 stopa trep-
tat. Este necesar sa se tina cont de faptul, cd medicamentele
existente doar suprima ticurile pe perioada administrarii tra-
tamentului [22, 31-36].

Timp de 40 de ani in terapia ticurilor se utilizeaza blocan-
tii receptorilor dopaminergici post-sinaptici D2, ele fiind efi-

most widely used and very efficient anti-tics drugs, they can
cause severe side-effects (extrapyramidal symptomatics, hy-
perprolactinemia, and abnormality of the cardiac repolariza-
tion) [22, 31, 40-42]. At the same time, although the reasons
have not been identified, the neuroleptic-induced tardive dys-
kinesia is rare in GTS patients [43]. Atypical neuroleptics are
primarily recommended for the treatment of tic disorder and
GTS because they have less side-effects than typical neurolep-
tics [22, 31-42].

In the Republic of Moldova the following neuroleptics are
accessible of all atypical neuroleptics recommended for the
treatment of tics: olanzapine, quetiapine, and risperidone
[11]. Out of these, risperidone is the most efficient. The way
of administration and the dosage of these drugs are present-
ed in Table 2.

The atypical neuroleptic aripiprazol is largely used in the
worldwide practice; it has a good effect on tics in patients old-
er than 6 years and less side-effects than other neuroleptics.
This drug is not available in the RM. Aripiprazol should be
started in very small doses (1.25-2.5 mg/day) and increased
by 1.25-2.5 mg every week or by 5 mg every 2 weeks until
the desired effect (the lower intensity and frequency of tics)
is observed. The usual maintenance doses are 3-5 mg/day, in
case of severe tics they could be progressively increased un-
til 10-15 mg/day. Aripiprazol has a good effect on tics, which
could be seen in 70% of cases [31, 44-46].
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Table 2. Medication recommended in international guidelines for the Gilles de la Tourette syndrome and tic disorder *.

Loading dose

Dru Indication
& (mg/day)

Therapeutical dose (mg/day) Frequent side effects

Paraclinical examinations at
the start of the treatment and
its maintenance

Alpha-adrenergic agonists

Clonidine ADHD'/GTS*  0.05 0.1-0.4 (divided in 1-4 doses) Orthostatic hypotension, sedation, som- BP!, ECG"
or 0.1 patch patch - 0.1-0.3 nolence, xerostomia, headache

Guanfacine 0.5-1.0 1.0-4.0 (in 1-2 doses)

Atypical neuroleptics

Aripiprazole GTS 2.5 2.5-3.0 Sedation, akathisia, ES”, headache, in- Blood count, BP, ECG, weight,
creased appetite (less than other neuro- transaminases, blood glucose
leptics), orthostatic hypotension

Olanzapine GTS/0CD$ 2.5-5.0 2.5-20.0 (once a day) Sedation, increase in appetite, akathisia

Quetiapine GTS 25-50 100-600 (in 2 doses) Sedation, increase in appetite, agitation, Blood count, BP, ECG, weight,
orthostatic hypotension, rarely - ES electrolytes,  transaminases,

prolactin, lipid profile, blood

Risperidone GTS/0CD 0.25 0.25-6.0 (in 2 doses) Sedation, increase in appetite, orthostat- &lUcose
ic hypotension, depression and dyspho-
ria, rarely - ES

Benzamides

Sulpiride GTS/0CD 2-10 mg/kg (in 2-3 doses) Sedation, dyssomnia, increased weight, Blood count, ECG, weight,
hyperprolactinemia with amenorrhea transaminases, prolactin, elec-

Tiapride GTS 2-10 mg/kg (in 2-3 doses) and galactorrhea trolytes

Note: *- adapted from the Clinical European Guidelines for Tourette syndrome and tic disorders, part II [22]. The drugs approved in the Republic of Moldova are
marked in italic. The typical neuroleptics are not included, because nowadays there are other medications with milder or lesser side-effects.
Abbreviations: - attention deficit hyperactivity disorder; *- Gilles de la Tourette syndrome; - obsessive-compulsive disorder; - blood pressure; - electrocardi-

ography; ** - extrapyramidal symptomatic.

ciente in aproximativ 70% de cazuri [37]. Din grupul acestor
medicamente fac parte neurolepticele, atat tipice (haloperidol,
pimozid), cat si atipice (olanzapina, quetiapina, risperidona,
ziprazidona, aripiprazol). Desi neurolepticele reprezinta cea
mai pe larg utilizata si foarte eficienta clasa de medicamente
pentru tratamentul ticurilor, ele poseda efecte adverse severe
(simptomaticd extrapiramidald, hiperprolactinemie, altera-
rea repolarizarii cardiace) [22, 31, 40-42]. In acelasi timp, din
motive inca neclare, diskinezia tardiva indusa de neuroleptice
este rar intalnita la pacientii cu SGT [43]. Deoarece neurolep-
ticele atipice au mai putine efecte secundare decat cele tipice,
ele sunt prioritar recomandate pentru tratamentul tulburarii
cronice de ticuri sia SGT [22, 31-42].

In Republica Moldova, sunt disponibile urmitoarele ne-
uroleptice atipice din cele recomandate pentru tratamentul
ticurilor: olanzapina, quetiapina si risperidona [11]. Cea mai
bine cunoscuta este eficienta risperidonei in terapia ticurilor.
Modul administrarii si dozele acestor medicamente sunt pre-
zentate Tn Tabelul 2.

Neurolepticul atipic aripiprazol este pe larg utilizat in prac-
tica mondiala, avand un efect bun asupra ticurilor la adulti si
copii mai mari de 6 ani, cu mai putine efecte adverse compara-
tiv cu alte neuroleptice. Acest medicament nu este disponibil in
RM. Tratamentul cu aripiprazol se initiaza cu doze mici (1,25-
2,5 mg/zi), ele fiind majorate cu 1,25-2,5 mg fiecare saptamana
sau cu 5 mg fiecare 2 saptdmani, pana la diminuarea ticurilor
(de obicei, sunt necesare doze de 3-5 mg/zi, iar in cazul ticurilor

The alpha-adrenergic agonist such as clonidine and guan-
facine have less side effects and yet less efficacy. Only clonidine
is available in the RM [11]. There are no large-scale studies
investigating the role of clonidine in the tics’ treatment, but
the small trials concluded that it has a better effect on tics in
patients with a comorbid ADHD and has a positive influence
on the ADHD symptomatic [39, 47-51]. This drug is used in
doses of 0.0025-0.0055 mg/kg/day in tablets or as a patch
0.1-0.3 mg/day (the patch is not disponible in the RM). Usu-
ally it is started with 0.05 mg/day, preferably taken before
sleep. The dose is gradually increased. The maximal mainte-
nance dose is of 0.3-0.4 mg/day divided in 2-3 doses [20, 22,
31, 51]. Side effects of clonidine are presented in table 2.

Benzamides (tiapride, sulpiride, and amisulpride) repre-
sent another group of drugs used for the tics’ therapy, acting
on the D2 dopaminergic receptors of the ventral striatum and
limbic system, as well as on the 5SHT3 and 5HT4 serotonine
receptors [22, 31, 41, 52]. There are no large-scale studies on
amisulpride. Sulpiride has proven effective against tics in 59%
of studies [51]. This drug is accessible in the RM. The particu-
larities of the sulpiride administration are presented in Table 2.

Benzodiazepines, GABA-ergic modulators, have a long his-
tory of usage in GTS. Although they are efficient in the tics’
treatment (more efficient than clonidine since the positive
result is present in about 71% of cases [53]), their use is li-
mited by the development of dependency in some weeks and,



extrem de severe fiind admisibil doze de 10-15 mg/zi). Efectul
aripiprazolului asupra ticurilor este destul de pronuntat si se
remarca in aproximativ 70% de cazuri [31, 44-46].

Din medicamentele cu mai putine efecte adverse, Insa cu
efectul mai slab, fac parte agonistii alfa-adrenergici: clonidina
si guanfacina. In RM este disponibild numai clonidina [11]. La
moment, lipsesc trialuri largi ce ar investiga efectul clonidi-
nei asupra ticurilor, Insa studiile mici au ajuns la concluzia ca
ea diminueaza semnificativ ticurile, mai ales, la pacientii cu
TADH [39, 47-51]. Acest medicament se administreaza in doze
de 0,0025-0,0055 mg/kg/zi in pastile, sau sub forma de patch
0,1-0,3 mg/zi (patch-ul nu este disponibil in RM). De obicei, se
incepe cu 0,05 mg/zi, de preferat inainte de culcare, iar ulteri-
or, doza se majoreaza treptat si se trece la administrare de 2-3
ori/zi. Doza maximala este de 0,3-0,4 mg/zi [20, 22, 31, 51].
Efectele adverse ale clonidinei sunt descrise in Tabelul 2.

Benzamidele (tiaprid, sulpirid, amisulprid) reprezin-
ta un alt grup de medicamente utilizate in terapia ticurilor,
actionand asupra receptorilor dopaminergici D2 din striatu-
mul ventral si sistemul limbic, si asupra receptorilor serotoni-
nergici 5SHT3 si 5HT4 [22, 31, 41, 52]. Efectul amisulpridului a
fost descris doar in prezentari de cazuri unice, lipsind studiile
de scard larga. Sulpiridul a fost demonstrat a fi eficient contra
ticurilor in 59% de cazuri [51]. Acest medicament este dispo-
nibil in RM. Particularitatile administrarii sulpiridului sunt
prezentate in Tabelul 2.

Benzodiazepinele, modulatori GABA-ergici, au o lunga is-
torie de utilizare in SGT. Desi ele sunt efective in tratamentul
ticurilor (mai efective decat clonidina, rezultatul pozitiv fiind
observat in aproximativ 71% de cazuri [53]), administrarea lor
este limitata de dezvoltarea rapida (peste cateva saptamani) a
dependentei si, in special, a tolerantei, devenind necesare doze
tot mai mari si o administrare tot mai frecventa [54]. Efecte-
le adverse, de asemenea, sunt destul de importante (sedarea,
somnolenta, tulburarile de memorie de scurta durata si de
concentrare, confuzie, ataxie, reactii paradoxale de insomnie,
anxietate). Reactiile de sevraj sunt pronuntate: anxietate, in-
somnie, fobii, reactii psihotice, tremor, cefalee, diskinezii etc.,
de aceea este interzisa stoparea brusca a medicamentului. Din
benzodiazepine face parte clonazepamul (cu doze initiale de
0,125-0,5 mg/zi si cele de sustinere de pana la 6 mg/zi). El este,
uneori, administrat pentru un tratament de scurta durata (zile-
saptamani) in timpul perioadelor de agravare a ticurilor [55].

Tetrabenazina, inhibitorul transportorului vezicular de tip
2 al monoaminelor,; videaza stocurile presinaptice ale dopami-
nei si serotoninei si blocheaza receptorii dopaminergici post-
sinaptici. Tetrabenazina nu este disponibila in RM. Ea este pe
larg utilizata in lume pentru tratamentul ticurilor, fiind medi-
camentul de prima intentie n Statele Unite ale Americii [22,
31, 40, 56]. Eficienta tetrabenazinei asupra ticurilor a fost pre-
zentata diferit in diverse studii, osciland de la 33% la 94% [57].

Rareori se indica injectii de toxind botulinicd, fiind o optiune
terapeutica locala contra ticurilor, mecanismul de actiune fi-
ind explicat prin chemodenervare focal3, cu influenta asupra
componentului sensorial [61]. Eficienta toxinei botulinice este
variabila. De obicei, ea se utilizeaza pentru tratamentul ticu-
rilor unice simple motorii, mai ales, la nivelul gatului si a fetii,
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particularly, tolerance (progressively higher doses adminis-
tered with an increasing frequency are needed) [54]. Benzo-
diazepines also have other major side effects, e.g. sedation,
somnolence, short-memory disturbance, concentration disor-
der, confusion, ataxia, paradoxal insomnia, and anxiety). The
withdrawal can lead to important reactions such as anxiety,
insomnia, phobias, psychotic reactions, tremor, headaches,
dyskinesias etc., therefore, the treatment discontinuation
should be gradual. One of benzodiazepines used for the tics’
therapy is clonazepam (the initial dose of 0.125-0.5 mg/day
and maintenance dose until 6 mg/day). It could sometimes be
used as short-term acute treatment (days-weeks) in case of
violent tics [55].

Tetrabenazine, a vesicular monoamine transporter type 2
inhibitor, depletes the presynaptic stock of dopamine and se-
rotonin and blocks the postsynaptic dopamine receptors. Tet-
rabenazine is not available in the RM. It is largely used world-
wide for the tics’ therapy, being the first intention drug in the
United States of America [22, 31, 40, 56]. The beneficial action
of tetrabenazine on tics was proved in many studies ranging
between 33% and 94% [57].

The injections of botulinum toxin could be a local thera-
peutic option against tics. Their action is explained by a focal
denervation that has an influence on the sensory component
of the tics-related brain circuits [61]. The efficacy of the botu-
linum toxin is variable. It could be used for the treatment of
simple motor tics, especially in the face and neck area, the dos-
age being of 2500-3000 U [31]. The side effects include hypo-
phonia, ptosis, and temporary loss of muscular force.

For other medications (cannabinoids [59], ecopipam, topi-
ramate, nicotine, fluphenazine, etc.) there are either no suf-
ficient clinical studies to establish their effect on tics, or the
severe adverse effects limit their use in GTS [60, 61]. There are
no large scale studies confirming the efficacity of the valproic
acid on tics, and the side effects after the long-term therapy
with this drug (teratogenicity, endocrine hormonal side ef-
fects, and hepatotoxicity) limit its use, especially in women of
childbearing age and in children. Thus, valproat is no longer
recommended for the tics’ treatment [62].

The coexistence of comorbidities implies an adjuvant
treatment of ADHD (e.g., clonidine and methylphenidate) [63]
or OCD (e.g., sertraline, fluoxetine, and fluvoxamine) [64] in
regular doses.

The European guidelines for GTS and other tic disorders
recommend initiating pharmacotherapy with risperidone as
the first line medication, and clonidine - as the second line
medication, followed by aripiprazol [22]. The data of the mul-
tiple studies conducted after the publication of these guide-
lines confirm the high efficacity and good tolerability of ari-
piprazol, and this drug is nowadays widely used for the treat-
ment of tics [21, 44-46, 65].

Management of patients needing treatment: surgical me-thods
GTS is considered refractory to treatment if there is no
response to 3 different drugs including neuroleptics of both
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dozele utilizate fiind de 2500-3000 U [31]. Efectele adverse
includ hipofonia, ptoza, slabiciunea musculara temporara.

In cazul altor medicamente (cannabinoizi [59], ecopipam,
topiramat, nicotina, flufenazina etc.) fie nu exista studii clinice
suficiente pentru a stabili efectul lor asupra ticurilor, fie efec-
tele secundare grave limiteaza semnificativ administrarea lor
in SGT [60, 61]. Nu exista studii de scara larga ce ar confirma
efectul acidului valproic asupra ticurilor, iar efectele adverse
ce apar la administrarea de lunga durata a acestui medicament
(efectul teratogen, efectele hormonale endocrine, hepatotoxi-
citate) 1i limiteaza prescrierea, mai ales la femeile de varsta
apta de reproducere si la copii. Astfel, la moment, valproatul
nu este recomandat pentru tratamentul ticurilor [62].

Existenta comorbiditatilor implica tratamentul addaugator
indicat pentru TADH (de ex., clonidina, metilfenidat) [63], TOC
(de ex., sertralina, fluoxetina, fluvoxamina) [64] in doze uzuale.

Ghidul european al sindromului Gilles de la Tourette si
tulburarii de ticuri recomanda in cazul initierii terapiei me-
dicamentoase risperidona ca tratament de prima alegere,
clonidina - drept unul de a doua linie, urmand aripiprazolul
[22]. Datele multiplelor studii, realizate dupa publicarea ghi-
dului dat, sugereaza o eficienta inalta si tolerabilitate bund a
aripiprazolului, acesta fiind prescris tot mai frecvent pentru
tratamentul ticurilor [21, 44-46, 65].

Managementul pacientilor cu ticuri care necesitd tratament:
metode neurochirurgicale

SGT este numit refractar la tratament, in cazul esecului
a trei medicamente diferite, inclusiv neuroleptice de ambe-
le tipuri - tipice si atipice (insa nu ,sau tipice, sau atipice”),
cu dozaje adecvate, administrate pe o perioada suficienta de
timp, fara vre-o ameliorare semnificativa a ticurilor sau cu
aparitia efectelor adverse severe, care impun intreruperea tra-
tamentului [66-69]. Daca este posibil, in acest caz se incearca
tratamentul comportamental (cel putin 12 sesiuni). Drept o
optiune terapeutica acestor pacienti li se poate propune sti-
mularea cerebrala profunda (1. engl. Deep Brain Stimulation,
DBS) [20, 23, 66-70]. Din cauza complicatiilor majore posibile
[71-73], aceastda metoda este limitata la ticuri severe. Selectia
candidatilor pentru DBS se efectueaza dupa criterii riguroase
[67, 69,70, 74]. DBS se efectueaza la nivelul diferitor structuri
ale striatumului (mai frecvent - globus pallidus internus) si ta-
lamusului. La momentul actual, in RM nu se efectueaza trata-
mentul neurochirurgical al SGT.

Alte metode de tratament al ticurilor

Utilizarea acupuncturii, meditatiei, masajului, metodelor
fizioterapeutice, fitoterapiei dau rezultate contradictorii si
mecanismul actiunii lor asupra ticurilor nu este clar la mo-
ment [22]. Ticurile diminueaza in timpul relaxarii (ascultarea
muzicii, odihna) sau concentrarii atentiei asupra altor lucruri
(de ex., in timpul jocurilor video), de aceea activitatile care re-
laxeaza pacientul sau 1i consuma atentia, alese ITn mod indivi-
dual, pot fi benefice. Din motive inca neclare, activitatea fizica
si, mai ales, Tnotul, diminueaza temporar ticurile.

Stimularea magnetica transcraniana [55, 75] este o meto-
da experimentala de tratament, rezultatele ei fiind variabile si
deseori nereproductibile [23, 55, 74].

MJHS 6(4)/2015

types - typical and atypical (but not “typical or atypical”), ad-
equately dosed and administered for a sufficiently long period
of time, without any significant amelioration of tics or with de-
velopment of severe side effects imposing the discontinuation
of the treatment [66-69]. If possible, at least 12 sessions of be-
havioural therapy should also be attempted. If nothing helps,
deep brain stimulation could be offered as another therapeuti-
cal option (DBS) [20, 23, 66-70]. Because of the possibility of
major complications [71-73], this method is limited to severe
tics. The selection of the candidates for DBS is based on rigor-
ous criteria [67, 69, 70, 74]. The DBS’ targets are represented
by different regions of striatum (e.g. globus pallidus internus)
and thalamus. At the moment, the neurosurgical treatment of
GTS is not available in the RM.

Other methods of the tics’ treatment

Acupuncture, meditation, massage, phytotherapy, and
physiotherapeutical methods give contradictory results, and
the mechanism of their action on tics is not clear yet [22]. By
relaxing (listening to the music and resting) or directing at-
tention towards the other things (e.g. computer games), one
could have less tics than usually, and this kind of activities
could be beneficial if individually adjusted. The physical activ-
ity, especially swimming, decreases tics, but the etiopathology
of this effect is not yet clear.

The transcranial magnetic stimulation [55, 75] represents
an experimental treatment method the results of which are
varied and not usually reproducible [23, 55, 74].

The algorithm of the therapeutical management of tics is
presented in Figure 2.

Discussion

Tics represent the clinical manifestation of the neurodevel-
opmental disorder and belong to the spectrum of disorders
including transient tics, chronic tics, GTS, ADHD, and OCD. The
phenotype and intensity of tics may significantly vary from
the barely observable and rare to the violent and frequent
tics. The right diagnosis of tics is the key element of their suc-
cessful therapeutic management. The diagnosis of tics usually
requires nothing more than the detailed anamnesis and minu-
tious physical examination of the patient. Only if there is an
atypical presentation of tics and another disease is suspected,
other investigations could be necessary for the purpose of
differential diagnosis, e.g. laboratory analysis, brain imagery,
electroencephalography etc. Secondary tics are accompanied
by the clinical symptoms of the subjacent disease. Some tics
can be confounded with the chorea, myoclonus, ballism, psy-
chogenic movements etc., and vice-versa.

In childhood, tics frequently disappear spontaneously af-
ter several weeks or months, and do not need treatment. The
chronic tics could persist for years and decrease at the age of
18-20. Only the tics negatively impacting the physical state of
the child (cause pain or body lesions) or affecting the social
life of the patients require treatment. Providing the psycho-
logical support and informing about the benign nature of tics
and the probability of their spontaneous resolution could be



Ticuri

Informarea despre natura benigna a ticurilor, particularitatile si evolutia lor.
Ignorarea ticurilor (mai ales - a celor usoare) are rezultate mai bune pentru disparitia
lor, decat concentrarea atentei asupra ticurilor sau supresia lor voluntara.

~

Pentru prima datd au aparut cu mai
mult de un an in urma
(tulburare cronica de ticuri sau SGT)

)

Indicatii pentru tratament (ticurile au

Pentru prima data au aparut cu mai
putin de un an in urma
(tulburare provizorie de ticuri)

un 1m-pac_t .n.cga?lv scn}n}ﬁcatlv <€ > Nu necesita tratament
asupra starii fizice, psihice, sau Monitorizare
integrarii sociale)
Comorbiditatile afecteaza calitatea .|  Tratamentul comorbiditatilor
vietii mai mult, decat ticurile - (THDA, TOC etc.)

\
Indicatii pentru tratament Terapia de inversare a deprinderii (I. engl.,
comportamental si dorinta »| Habit Reversal Therapy) sau Expunerea ti
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Persistenta ticurilor cu impact
important asupra pacientului

Combinarea terapiei
comportamentale cu cea
medicamentoasa

v R - - . K
S Terapia medicamentoasa (doze mici, special adaptate
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sulpirid, amisulprid, risperidona, olanzapina,
quetiapind sau tetrabenazina;

— ticuri severe: aripiprazol, sulpirid, amisulprid,
risperidona, olanzapind, quetiapind sau
tetrabenazina.

Psihoterapia: inutila pentru tratamentul ticurilor, dar poate ameliora conflictele interpersonale
(de ex., in familie) cauzate de ticuri. Tehnicile de relaxare, masajul: pot diminua intensitatea
ticurilor; eficientd neclard, actiune simptomatica. Activitatea fizica, inotul: efect benefic asupra
ticurilor. Ignorarea ticurilor: favorizeaza diminuarea si dispartitia lor. Clonazepam: risc inalt de
dependenta si tolerantd, sevraj, efecte adverse importante; rareori, se utilizeaza pentru cateva zile
pentru cuparea ticurilor violente. Neurolepticele tipice (ex., haloperidol): efecte adverse majore,
pentru tratamentul ticurilor se prefera neuroleptice atipice. Valproat: efecte adverse importante,
actiune insuficientd asupra ticurilor. Stimularea cerebrala profunda: in cazul ticurilor refractare
la tratament; criterii de selectie stricte; nu este disponibild, la moment, in Republica Moldova.

Fig. 2 Algoritmul alegerii tratamentului ticurilor (adaptat dupa
Ghidul European al sindromului Tourette si tulburarii
de ticuri [22]).
* — cu italic sunt scrise medicamentele disponibile, la moment, in Repu-
blica Moldova. Abrevieri: SGT - sindromul Gilles de la Tourette; THDA
- tulburare de hiperactivitate si deficit de atentie; TOC - tulburare ob-
sesiv-compulsiva.

Algoritmul managementului terapeutic al ticurilor este
prezentat In Figura 2.

Discutii

Ticurile nervoase primare reprezintd manifestarea clini-
ca a tulburarii de maturizare a creierului si fac parte dintr-un
spectru larg de afectiuni, care includ ticuri tranzitorii, ticuri
cronice, SGT, TADH si TOC. Fenotipul si intensitatea ticurilor
variaza semnificativ - de la cele abia observabile si rare la
unele persoane afectate, pana la cele violente si frecvente la
altele. Diagnosticul corect al ticurilor este elementul-cheie al
abordarii lor terapeutice de succes. Diagnosticarea ticurilor,
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Tics

Informing about the benign nature of tics, their particularities and evolution.
Ignoring tics (especially the mild ones) increases the chances of their
spontaneous disparition.
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sulpiride, amisulpride, risperidone, olanzapine,
quetiapine or tetrabenazine;

— severe tics: aripiprazol, sulpiride, amisulpride,
risperidone, olanzapine, quetiapine or tetrabenazine.

Psychoterapy: not useful for the causal treatment of tics, could decrease interpersonal conflict
(e.g. in the family) caused by tics. Relaxation techniques, massage: of unclear efficiency
symptomatic effects, could decrease the intensity of tics. Physical activity, swimming: benefi
action on tics. Ignoring tics: promotes the decrease and disappearance of tics. Clonazepam: hig
risk of dependance and tolerance, withdrawal, important side effects; could sometimes be useful t
abort the violent tics. Typical neuroleptica (e. g., haloperidol): major side effects, the atypica
neuroleptics are preferred for the tics' treatment. Valproate: important side effects, insufficien
influence on tics. Deep brain stimulation: limited to the tics refractory to the treatment, rigurou

Fig. 2 Algorithm of selection of the tics’ treatment (adapted from
the Clinical European Guidelines for Tourette syndrome and tic
disorders [22]).
*Therapeutical options available in the Republic of Moldova are
marked in italic. Abbreviations: GTS - Gilles de la Tourette syndrome;
ADHD - attention deficit hyperactivity disorder; OCD - obsessive-com-
pulsive disorder.

much more important than pharmacotherapy. Social prob-
lems could be decreased by providing explicit information the
patient’s relatives, colleagues, and friends about the origin
and particularities of tics. A recent theory affirms that chances
of convalescence are higher if the affected person and other
people would try to ignore tics, which, nevertheless, could be
difficult in case of severe tics.

GTS and tic disorders do not have any psychogenic cause.
Therefore, the psychotherapy is not useful for treating tics. At
the same time, the psychologist’s help is needed to treat the
accompanying depression, low self-esteem, and psychosocial
problems.
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in majoritatea cazurilor, necesita doar culegerea detaliata a
anamnezei si examinarea fizica atent3, inclusiv, cea neurologi-
ca a pacientului. Doar in cazul prezentarii atipice a ticurilor, fi-
ind suspectata alta maladie, pentru diagnosticul diferential se
utilizeaza testele de laborator, imagistica cerebrald, electroen-
cefalografia etc. Ticurile secundare, de obicei, sunt asociate cu
alta simptomatica neurologica. Unele ticuri pot fi confundate
cu coree, mioclonus, balism, miscarile psihogene s.a., precum
si viceversa.

Majoritatea ticurilor la copii dispar spontan timp de ca-
teva saptamani sau luni, si nu necesita tratament. Alte ticuri,
cronice, pot sa persiste timp de ani de zile, diminuand spre
varsta de 18-20 de ani. Numai o parte din aceste ticuri, cu un
impact important asupra starii fizice a pacientului (provoaca
durere sau leziuni corporale) sau asupra incadrarii lui sociale,
necesita tratament. Suportul psihologic si explicarea naturii
benigne a ticurilor si a posibilitatii rezolutiei totale spontane,
deseori pot fi cu mult mai importante, decat tratamentul me-
dicamentos. Problemele sociale pot fi semnificativ diminuate
prin informarea persoanelor din ambianta pacientului despre
natura ticurilor si particularitatile acestora. O teorie recenta
afirma, ca sansele de disparitie a ticurilor se majoreaza, daca
persoana afectata si cei din jurul ei Incearca sa le ignore (ceea
ce este mai usor in cazul ticurilor slabe sau medii).

SGT si tulburarea de ticuri nu au cauze psihogene. De aceea,
psihoterapia nu este utild in tratamentul ticurilor. in acelasi
timp, poate fi necesara consultatia psihologului daca ticurile
cauzeaza stari depresive, autoapreciere joasd, probleme psi-
hosociale cu rudele si colegii.

Metodele comportamentale de tratament au eficienta varia-
ta la diferiti pacienti. Utilitatea lor este controversata: facilitarea
supresiunii voluntare a ticurilor diminueaza observabilitatea
lor, Ins3, in acelasi timp, concentrarea atentiei asupra ticurilor
le stimuleaza. Aceste metode necesitd perseverenta din partea
pacientului si pot fi complicate pentru viata cotidiana.

Tratamentul medicamentos recomandat al ticurilor inclu-
de antagonisti dopaminergici (mai ales, neuroleptici atipici,
precum aripiprazol, quetiapina, risperidona), agonisti alfa-
adrenergici (clonidina), benzamide (sulpirid, amisulprid),
tetrabenazind. Nu toate aceste medicamente sunt disponibile
in Republica Moldova. Clonazepam nu este medicamentul de
prima intentie in tratamentul ticurilor, din cauza dezvoltarii
rapide a dependentei si tolerantei. Totusi, acest medicament
poate fi utilizat pe un timp scurt pentru cuparea intensificari-
lor spontane ale ticurilor violente. Acidul valproic nu se reco-
manda pentru terapia ticurilor, din cauza eficientei mai slabe
comparativ cu medicamentele sus-enumerate si a efectelor
secundare importante, in cazul administrarii de durata, mai
ales, asupra unui creier in maturizare (la copii), precum si a
efectelor teratogene posibile (limitarea administrarii la femei
de varsta reproductiva).

Metodele neurochirurgicale constau din stimularea ce-
rebrala profunda a structurilor striatale sau talamusului. Ele
se indica doar pacientilor cu ticuri rezistente la tratamentul
medicamentos aplicat, selectia indicatiilor fiind efectuata con-
form criteriilor riguroase. Stimularea cerebrald profunda la
pacienti cu SGT nu este practicata in RM.
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The behavioural therapies have varied effectiveness in dif-
ferent patients. Their utility remains controversed. The facili-
tated voluntary suppression of tics decreases their observabil-
ity but focusing attention on tics increases them. Behavioral
methods need perseverance and could be difficult to practice
in everyday life.

The pharmacological treatment of tics includes dopami-
nergic antagonists (especially the atypical neuroleptics, e.g.
aripiprazol, quetiapine, and risperidone), alfa-adrenergic ag-
onists (clonidine), benzamides (sulpiride and amisulpride),
and tetrabenazine. Not all of these drugs are available in the
Republic of Moldova. Clonazepam is not the first-intention
medication for tics because of the rapid development of de-
pendence and tolerance. However, it could be used as an acute
treatment to terminate the spontaneous increase of violent
tics during the natural tics’ fluctuations. Valproic acid is less
efficient than the aforementioned drugs and could cause dras-
tic side effects, especially on the brain in development (in chil-
dren), as well a possible teratogenicity (when used in women
of childbearing age), if administered for a long period of time,.
It is no longer recommended for the tics’ treatment.

The neurosurgical methods consist of the deep brain stim-
ulation of the striatal structures and thalamus. They are indi-
cated for severe tics resistant to all other treatments. Candi-
dates are selected according to the rigorous criteria. The deep
brain stimulation is not disponible in the RM.

Tics fluctuate spontaneously and could even disappear for
weeks or months. Therefore, the treatment should be adapted
to these fluctuations, and sometimes the dosage should be
progressively decreased or the drug administration should
even be terminated.

The studies exploring other medication methods (acu-
puncture, phytotherapy, massage, meditation etc.) give con-
tradictory results, although rest and relaxation decrease tics.
The physical activity and swimming have a positive influence
on tics as well as taking the focus of attention off tics.

Patients with tic disorders or GTS could frequently, but not
always, have specific psychiatric comorbidities, such as ADHD
and OCD. Similarly to tics, these disorders are caused by the
dysfunction of the cortico-striato-thalamo-cortical circuits.
The treatment of these comorbidities could significantly ame-
liorate the quality of life of a patient.

Conclusions

1) The recommendations referring to the diagnosis and
treatment of tics were considerably modified to correspond to
the results of the recent scientific studies. The diagnosis of tics
should be based on the clinical observation and minutious an-
amnesis. Not all patients with primary provisional or chronic
tics or GTS need to be treated, and only some of them need
pharmacological treatment. The most used drugs against tics
are clonidine, risperidone, sulpiride, and aripiprazol (the last
is not available in the RM).

2) The adequate management of tics and their comorbidi-



Ticurile fluctueaza in timp de sine statator si uneori dispar
pe saptamani sau luni. De aceea, tratamentul lor trebuie sa fie
adaptat la aceste fluctuatii, cu diminuarea progresiva lenta a
dozelor, iar uneori - cu stoparea totald a medicamentului.

Rezultatele studiilor efectuate asupra altor metode de tra-
tament (acupunctura, fitoterapia, masajul, meditatia etc.) au
dat rezultate contradictorii, desi in timpul oricarei relaxari si
calmari, ticurile diminueaza. Activitatea fizica si inotul au un
efect bun asupra ticurilor, precum si activitatile ce concentrea-
za atentia asupra altor lucruri.

Deseori, insa nu intotdeauna, pacientii cu tulburare de ti-
curi sau SGT, prezintd niste comorbiditati psihiatrice specifice
- THAD si OCD. Afectiunile date, precum si ticurile, sunt cau-
zate de disfunctia circuitelor cortico-striato-talamo-corticale.
Tratamentul acestor comorbiditati poate ameliora semnifica-
tiv calitatea vietii pacientilor cu ticuri.

Concluzii

1) Tinand cont de rezultatele studiilor stiintifice recente,
recomandarile de diagnostic si tratament ale ticurilor au sufe-
rit modificari considerabile. Diagnosticul ticurilor se bazeaza
pe observare clinicd si anamneza minutioasa. Nu toti pacientii
cu ticuri primare (tulburare tranzitorie sau cronica de ticuri,
SGT) au nevoie sa fie tratati; doar unii necesita tratament me-
dicamentos. Medicamentele cele mai frecvent utilizate si reco-
mandate sunt: clonidina, risperidona, sulpiridul si aripiprazo-
lul (ultimul nu este disponibil in RM).

2) Managementul adecvat al ticurilor si comorbiditatilor
asociate reprezinta elementul-cheie in asigurarea pentru
pacienti a unei calitati mai bune a vietii si unei integrari maxi-
male in societate.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Problema infectiilor fungice la pacientii care au bene-
ficiat de transplant de celule stem hematopoietice rimane
actuald. Un diagnostic de aspergiloza invaziva nu este usor
de confirmat.

Ipoteza de cercetare

Prezentare de caz clinic de aspergiloza probabil invaziva
la un pacient adult dupa transplantare de celule stem hema-
topoietice.

Noutatea adusa literaturii stiintifice din domeniu

Datele prezentate 1n acest caz clinic ar putea fi utile pen-
tru diferiti specialisti ai sistemului de sanatate, care lucrea-
za in domeniul hematologiei, transplantologiei, oncologiei,
bolilor infectioase si terapiei intensive. Sunt prezentate si
posibilitdtile de tratament ale aspergilozei.

Rezumat

Introducere. Infectiile sunt, deocamdat3, cauza principala
de deces a pacientilor adulti, beneficiari de transplant de celu-
le stem hematopoietice (TCSH). Morbiditatea si mortalitatea
de aspergiloza pulmonara invaziva ramane importanta in ran-
dul recipientilor TCHS. Un diagnostic de aspergiloza invaziva
nu este usor de confirmat, iar comunicarile de caz clinic refe-
ritoare la acest tip de infectie la pacientii adulti, beneficiari de
TCSH, sunt rareori publicate.

Prezentare de caz. Este descris cazul clinic al unui pacient
cu limfom Hodgkin, care, probabil, a dezvoltat o forma de as-
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What is not known yet, about the topic

The problem of fungal infections in patients what under-
went haematopoietic stem cell transplantation is still up-to-
date. Invasive aspergillosis is not easy to confirm.

Research hypothesis
A case report of probable invasive aspergillosis in adult
patient after haematopoietic stem cell transplantation.

Article’s added novelty on this scientific topic

Data presented in this clinical case could be useful for di-
fferent specialists of the medical system, that work in the field
of haematology, transplantology, oncology, infectious diseases
and intensive therapy. Treatment possibilities of aspergillosis
are presented as well.

Abstract

Introduction. Infections still stay one the leading causes
of death in adult patients undergoing HSCT. Invasive pulmo-
nary aspergillosis remains an important cause of morbidity
and mortality in HSCT recipients. Diagnosis of invasive as-
pergillosis is not easy to be proven, and clinical data regard-
ing this infection in adult HSCT recipients are rarely pub-
lished.

Case presentation. In the present case report, we describe
a patient with a Hodgkin’s lymphoma, who developed proba-



Aspergillosis in HSCT: case report

pergiloza pulmonara invazivd dupa un transplant autolog de
celule stem hematopoietice. Infectia fungica a fost tratata sis-
temic cu antifungice, dar aceasta s-a dovedit a fi rezistenta la
voriconazol, totodata a cedat la administrarea caspofunginei.

Discutii. Acest caz prezinta date clinice interesante si ima-
gini referitoare la diagnosticul aspergilozei pulmonare si indi-
ca posibilitatile existente de tratament antifungic.

Concluzii. Incidenta 1nalta a aspergilozei invazive la paci-
entii beneficiari de TCSH trebuie luata in consideratie de catre
medicii care se ocupa de pacientii transplantati. Chiar daca
izolarea prin cultura nu este intotdeauna posibilg, alte sem-
ne clinice si teste de laborator (galactomannanul, tomografia
computerizata, microscopia sputei) pot fi utile pentru stabili-
rea diagnosticului de aspergiloza. Voriconazolul raimane trata-
mentul de prima linie la pacientii cu aspergiloza invaziva, cu
posibilitatea utilizarii echinocandinelor, in cazuri refractare.

Cuvinte cheie: transplantare de celule stem hematopoieti-
ce, aspergiloza, tratament antifungic.

Introducere

Aspergiloza invaziva (Al) ramane a fi o complicatie infecti-
oasa obisnuita la pacientii imunocompromisi, iar la beneficia-
rii de transplant de celule stem hematopoietice (TCSH) aceas-
ta reprezinta cauza cea mai frecventa de mortalitate de pneu-
monie. Intre 5,7% si 10,5% dintre pacientii adulti cu TCSH fac
o aspergiloza invaziva [1-3]. Neutropenia severa, tratamentul
cu corticoizi, conflictual dintre grefa si recipient sunt conside-
rate a fi factori de risc pentru Al in cazul TCSH [4, 5]. Mai jos,
prezentam cazul unui pacient cu limfom Hodgkin, beneficiar
de un TCST autolog, care s-a imbolnavit de aspergiloza proba-
bil invaziva, rezistenta la voriconazol.

Prezentarea de caz

Un pacient de 37 de ani, cunoscut cu limfom Hodgkin, s-a
adresat la spital cu febra (38,0-38,5°C), fatigabilitate, dispnee
si tuse uscatd, cu eliminari neinsemnate de sputa transparenta
dimineata. Vechimea simptomelor de pana la spitalizare - 3 zile.
in timpul examenului clinic, s-a constatat murmur vezicular di-
minuat la auscultare, preponderent pe stanga, fara raluri sau
crepitatii. Presiunea arteriald a fost de 110/70 mmHg, frecven-
ta cardiaca - 82 bpm. Zgomotele cardiace ritmice, fara sufluri.

in antecedente, pacientul prezinta, de 2 ani, un limfom
Hodgkin si a beneficiat de doua TCSH autologe, la un interval
de 4 luni, acompaniat de regimul BEAM (carmustine, etopo-
side, cytarabine si melphalan) de chimioterapie de conditio-
nare. De asemenea, dansul a primit 8 cure de chimioterapie
cu doze mari, protocolul ABVD (adriamicind, bleomicina, vin-
blasting, dacarbazind), 2 cure de dexa-BEAM, o cura de DHAP
(dexametazona, cytarabine, cisplatind), cu colectarea celulelor
stem hematopoietice. Pe durata spitalizarii precedente, paci-
entul a urmat un tratament profilactic peroral cu fluconazol.

Dintre parametrii relevanti de laborator, a fost notata o le-
ucocitoza (11.800 celule/mm?) cu usoara deviere spre stinga,
eritrocitele - 3,8 mIn/mm? si hemoglobina - 100 g/L. Trom-
bocitele, ureea, proteina totald, glucoza, ALT, AST, K*, Na*, CI,
amilaza, GGTP, fosfataza alcalina au fost in limite normale.
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ble invasive pulmonary aspergillosis after tandem autologous
HSCT. The fungal infection was treated by systemic antifungal
therapy, but the patient was refractory to voriconazole, show-
ing clinical efficacy on caspofungin.

Discussion. This case presents interesting clinical data
and images concerning aspergillosis diagnosis and shows the
possibilities of antifungal treatment in patients with invasive
pulmonary aspergillosis.

Conclusion. High incidence of invasive aspergillosis in
HSCT patients should be kept in mind of practical doctors deal-
ing with transplant patients. Even though the culture isolation
is not always possible, other clinical and laboratory tests (ga-
lactomannan, CT-scan, sputum microscopy) may be useful for
diagnosis of aspergillosis. Voriconazole remains a treatment
of choice for patients with invasive aspergillosis, with a pos-
sibility of using echinocandins in refractory cases.

Key words: haematopoietic stem cell transplantation, as-
pergillosis, antifungal treatment.

Introduction

Invasive aspergillosis (IA) remains common cause of in-
fectious complications in immunocompromised patients. In
patients receiving haematopoietic stem cell transplantation
(HSCT) invasive aspergillosis is one of the most frequent
causes of pneumonia-related mortality. Incidence of invasive
aspergillosis in adult patients after HSCT varies in range from
5.7% to 10.5% [1-3]. Profound neutropenia, corticosteroid
therapy, graft versus host disease have been listed as risk fac-
tors associated with invasive aspergillosis in HSCT patients
[4, 5]. We hereby present a patient with a history of probable
invasive aspergillosis resistant to voriconazole after tandem
autologous HSCT for the treatment of Hodgkin’s lymphoma.

Case presentation

A 37-year-old man with Hodgkin’s lymphoma presented to
the hospital with fever (38.0-38.5°C), fatigue, increasing short-
ness of breath and dry cough with small amount of clear spu-
tum in the morning. This condition maintained for 3 days until
his admission to the hospital. During clinical investigation it
was found that he had weakened breathing on auscultation,
more from the left, no rhonchi or crepitation were present.
Blood pressure was 110/70 mmHg, heart rate was 82 beats
per minute. Heart sounds were regular without extra sounds.

The patient had a two-year medical history of Hodgkin’s
lymphoma, and he had undergone a tandem autologous HSCT
(two HSCT with a 4 months interval) with BEAM (carmustine,
etoposide, cytarabine and melphalan) conditioning regimen.
He also had received 8 courses of high-dose chemotherapy,
ABVD regimen (adriamycin, bleomycin, vinblastine, dacarba-
zine), 2 dexa-BEAM courses, 1 DHAP (dexamethasone, cytara-
bine, cisplatin) course with collection of haematopoietic stem
cells. On the time of hospital admission he was receiving oral
fluconazole prophylaxis.

Significant laboratory parameters included leukocytosis
of 11800 cells/mm?3 with slight neutrophilic left shift, erythro-
cytes were 3.8 mln/mm?3; hemoglobin was 100 g/L. Platelets
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Fig. 1 Microscopia sputei unui pacient cu aspergiloza
probabil invaziva.

Fig. 1 Sputum microscopy photography from a patient with
a probable invasive aspergillosis.

Analiza urinei a fost normala. Proteina C reactiva a fost Tnalta
la internare (95 mg/L). Multiple hemoculturi au fost negative.
Procalcitonina serica, de asemenea, a fost negativa. in schimb,
dozarea de galactomannan in sange a fost pozitiva (1=8,93).
Multiple culturi de sputa nu au prezentat crestere. Microsco-
pia sputei cu coloratia gram a identificat hife de Aspergillus
spp. (Figura 1).

O radiografie toracica de ansamblu a prezentat o opacitate
aerata pe stanga. Examinarea computer-tomografica a toracelui,
efectuata ulterior, a prezentat o opacitate de tip arie in geam mat
(semn de halo) pe stanga, cu semnul semilunii aerice (Figura 2).
Semnul de halo (SH) este o trasatura distinctiva in imageria tora-
cica (fereastra pulmonara), atunci cand o opacitate in semiluna
aericd inconjoara un nodul sau o masa pulmonara si care tradea-
z4 0 hemoragie. In mod tipic, este descrisd pentru aspergiloza
invaziva. In aspect histopatologic, reprezinti un focar de infarct
pulmonar, circumscris de o hemoragie alveolara. Semnul semilu-
nii aerice, de asemenea, poate fi vazut In aspergiloza invaziva si,
de obicei, reflectd o activitate granulocitara crescuta [6-8].

Bazandu-ne pe rezultatele microscopiei sputei, tomografi-
ei computerizate, examinarii clinice, testului pozitiv la galac-
tomannan, am presupus, cd pacientul are o aspergiloza invazi-
va. Pentru stabilirea unui diagnostic cert de aspergiloza, este
necesara corespunderea completa a tuturor criteriilor din trei
categorii: factorii asociati gazdei, manifestarile clinice (simp-
tome, semne, caracteristici imagistice), evidentele microbio-
logice. Cu douad exceptii importante, o infectie probabila sau
certd, necesita un organism in recuperare.

Prima exceptie include, destul de frecvent, o demonstrare
histopatologica a prezentei hifelor de Aspergillus spp. la paci-
entii cu culturi negative. Cealalta exceptie constd in comple-
tarea tuturor criteriilor de diagnostic pentru o aspegiloza in-
vaziva sau probabil invaziva cu un rezultat de laborator, bazat

Fig. 2 Sectiune computer-tomografica a plamanilor unui
pacient cu aspergiloza probabil invaziva.
Fig. 2 Thoracic CT-scan image of a patient with probable
invasive aspergillosis

level, urea, total protein, glucose, ALT, AST, K*, Na*, Cl', amylase,
GGTP, alkaline phosphatase, LDH were in normal range. Urine
analyses were normal. Patient had elevated C-reactive protein
on admission - 95 mg/L. Multiple blood cultures remained
negative. Serum procalcitonin was also negative. Galacto-
mannan in blood showed a positive result (I=8.93). Multiple
sputum culture showed no growth. Sputum microscopy with
a gram staining was performed and the microscopic features
(hyphae) of Aspergillus spp. were found (Figure 1).

A chest X-ray was performed and showed airspace opacity
on the left. A follow-up CT scan of the chest showed ground-
glass opacity (halo sign) on the left with air crescent sign (Fig-
ure 2). The halo sign (HS) in chest imaging is a feature seen
on lung window settings, ground glass opacity surrounding
a pulmonary nodule or mass and represents haemorrhage. It
is typically seen in invasive aspergillosis. Histopathologically,
it represents a focus of pulmonary infarction surrounded by
alveolar hemorrhage. An air crescent sign describes the cres-
cent of air that can be seen in invasive aspergillosis and is usu-
ally the result of increased granulocyte activity [6-8].

Based on sputum microscopy, CT-scan, clinical examina-
tion and positive serum galactomannan we decided to treat
probable invasive aspergillosis. The definition of probable
aspergillosis requires the fulfillment of criteria within 3 cat-
egories: host factors, clinical manifestations (symptoms, signs,
and radiological features), and microbiological evidence. With
2 important exceptions, proven or probable infection requires
the recovery of an organism. The first exception includes the
fairly frequent occurrence of histopathological demonstration
of hyphae consistent with Aspergillus species in patients with
negative culture results. The other exception consists of fulfill-
ing the diagnostic criteria for probable invasive aspergillosis
with a surrogate non-culture based method (i.e., a positive ga-
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pe identificarea bacteriilor fara cultura (de ex., testul la galac-
tomannan sau n-glucan pozitive, cu semne compatibile radi-
ologice sau computer tomografice), la un pacient imunocom-
promis, cu semne clinice de infectie, care corespund definitiei
unei aspergiloze probabil invazive [9].

Pentru tratarea aspergilozei, pacientului i s-a administrat
voriconazol (6 mg/kg i.v. la fiecare 12 ore in prima zi, urmat,
apoi, de 4 mg/kg i.v. la fiecare 12 ore). Dupa 2 saptamani de
tratament, conditia clinica a pacientului nu a suferit vre-o
modificare, el a ramas febril pana la 38°C, cu tusea uscata si
fatigabilitatea pastratd, iar nivelele serice de galactomannan
nu au scazut. A fost luatd decizia de a inlocui voriconazolul cu
caspofunging, care a manifestat un efect clinic vizibil la a treia
zi de tratament. Nivelele serice de galactomannan au devenit
indetectabile dupa a zecea zi de tratament cu caspofungina.
Culturile de sputd si sdnge au fost negative, tomografia compu-
terizata a toracelui a aratat o ameliorare usoara. A fost luata in
consideratie si optiunea chirurgicala de inlaturare a defectului
pulmonar. Pacientul a continuat tratamentul cu caspofungina
urmatoarele 12 saptamani, urmat, apoi, cu fluconazol, in scop
profilactic.

Discutii

Infectiile fungice invazive sunt cauze frecvente de mortalita-
te si morbiditate la pacientii adulti, beneficiari de TCSH. Fara o
terapie adecvata, aspergiloza pulmonara invaziva va progresa,
aproape intotdeauna, spre o pneumonie fatala pacientilor bene-
ficiari de TCSH. Aceasta pneumonie poate fi caracterizata prin-
tr-o infarctizare pulmonara hemoragica sau pneumonie necro-
tizanta progresiva. Voriconazolul este recomandat pentru tra-
tamentul aspergilozei in majoritatea cazurilor. Pentru pacientii
care nu tolereaza sau sunt refractari fata de voriconazol, alter-
nativa terapeutica include amfotericina B (AMB) in formulare
lipidica sau o echinocandina [9]. Un studiu ce a vizat utilizarea
caspofunginei la pacientii refractari la tratamentul antifungic
conventional a indicat o rata de raspuns de 45%, cu un succes
mai mare (50%) in cazul pacientilor cu aspergiloza pulmonara
invaziva, comparativ cu aspergiloza diseminata (23%) [10].

Concluzii

Incidenta inalta a aspergilozei invazive la pacientii bene-
ficiari de TCSH trebuie luata in consideratie de catre medicii
care se ocupa de pacientii transplantati. Chiar daca izolarea
prin cultura nu este Intotdeauna posibil3, alte semne clinice si
teste de laborator (galactomannanul, tomografia computeri-
zata, microscopia sputei) pot fi utile pentru stabilirea diagnos-
ticului de aspergiloza. Voriconazolul ramane tratamentul de
prima linie la pacientii cu aspergiloza invaziva, cu posibilitatea
utilizarii echinocandinelor, in cazuri refractare.

Declaratia de conflict de interese
Autorii declara lipsa conflictului de interese financiare sau
nonfinanciare.

Contributia autorilor
Autori au contribuit In mod egal la elaborarea si scrierea
articolului.

MJHS 6(4)/2015

lactomannan assay or b-glucan assay result and radiologically
compatible CT findings) in an immunocompromised host with
clinical findings of infection that constitute the definition of
probable invasive aspergillosis [9].

The patient was started with voriconazole (6 mg/kg IV ev-
ery 12 h for 1 day, followed by 4 mg/kg IV every 12 h). After 2
weeks of treatment the clinical condition of patient remained
stable, he was febrile up to 38°C, dry cough and fatigue re-
mained, the galactomannan did not fall down. The decision
was to change the treatment to caspofungin, which gave a
significant clinical effect on the 3™ day. Serum galactoman-
nan became negative on 10" day of caspofungin treatment. No
sputum or blood culture have shown microbiological growth,
thoracic CT-scan showed slight improvement, surgical treat-
ment of possible remaining lung defect was scheduled. Patient
stayed on caspofungin for 12 weeks with change to flucon-
azole prophylaxis.

Discussion

Invasive fungal infections are frequent causes of morbidity
and mortality in adult patients receiving HSCT. Without ade-
quate therapy, invasive pulmonary aspergillosis will almost al-
ways progress to a fatal pneumonia in patients received HSCT.
This pneumonia may be characterized by pulmonary hemor-
rhagic infarction or progressive necrotizing pneumonia. Vori-
conazole is recommended for most of the patients with as-
pergillosis. For patients who are intolerant of or refractory to
voriconazole, therapeutic options include a change of class us-
ing an amphotericin B (AMB) lipid formulation or an echino-
candin [9]. A study of caspofungin for patients who are intoler-
ant of, or refractory to conventional therapy demonstrated a
favorable response rate of 45%, with higher responses (50%)
in patients with invasive pulmonary aspergillosis comparing
to patients with disseminated aspergillosis (23%) [10].

Conclusions

High incidence of invasive aspergillosis in HSCT patients
should be kept in mind of practical doctors dealing with trans-
plant patients. Even though the culture isolation is not always
possible, other clinical and laboratory tests (galactomannan,
CT-scan, sputum microscopy) may be useful for diagnosis of
aspergillosis. Voriconazole remains a treatment of choice for
patients with invasive aspergillosis, with a possibility of using
echinocandins in refractory cases.
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Pacient de 47 de ani, ex-fumator 10 pachete/an (de 5 ani
nu mai fumeaza) prezintda wheezing, tuse chinuitoare, cu
expectoratii muco-purulente (pana la 30 mL/zi), dispnee la
efort fizic (MRC 2), febra 38°C, astenie. Cunoscut cu bronsita
cronicd de la varsta de 25 de ani, ultimii 5 ani diagnosticat
cu BPCO (tratament bronhodilatator nu urmeaza). De un an
mentioneaza exacerbari infectioase frecvente, pentru care
administreaza antibioticoterapie (cefalosporine, fluorochi-
nolone). Obiectiv: nutritie sporita (IMC 34), respiratie aspra
cu raluri sibilante si ronflante pe toata aria pulmonara, sub-
scapular bilateral crepitatii; FR 24 /min, Sa0, 95%, FCC 90/
min, TA 115/60 mm Hg. Probele functionale releva un sin-
drom obstructiv (CVF 65%, VEMS 51%, VEMS/CVF 63%, Rtot
130%), ireversibil la testul bronhodilatator si un sindrom de
hiperinflatie (CPT 119%, VR 255%) cu reducerea difuziunii
alveolare (DLCO 53%).

intrebari:

1. Ce leziuni imagistice prezente pe radiograma sunt su-
gestive pentru afectarea cdilor aeriene?

2. Descrieti leziunile imagistice vizualizate la HRCT tora-
cica.

3. In ce sindrom se incadreazi toate modificirile imagisti-
ce identificate?

4. Ce complicatie este marcata prin sageatd?

IMAGES FROM CLINICAL PACTICE

A rare cause of recurrent respi-
ratory infections
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A 47 years old patient, ex-smoker 10 packs/year (quitted 5
years ago) prezents wheezing, exhausting cough, muco-puru-
lent sputum with (up to 30 mL/day), exercise dyspnea (MRC
2), fever 38°C, fatigue. Known with chronic bronchitis at the
age of 25 years, the last 5 years diagnosed with COPD (no
bronchodilator treatment). In the last year he had frequent
infectious exacerbations treated with antibiotics (cephalospo-
rins, fluoroquinolones). On physical examination: enhanced
body weight (BMI 34), prolonged expiration with widespre-
ad rhonchi and wheezing, subcapsular bilateral crepitation in
both hemithoraces; RR 24 rpm, Sa0, 95%, heart beats 90 bpm,
BP 115/60 mm Hg. Pulmonary functional tests reveal airflow
limitation (FVC 65%, FEV1 51%, FEV1/FVC 63%, Rtot 130%),
a negative bronchodilator test and a hyperinflation syndrome
(TLC 119%, RV 255%) with a reduction of alveolar diffusion
(DLCO 53%)).

Questions:

1. Which signs on chest X-ray are suggestive for airways
disease?

2. Describe the signs present on HRCT images.

3. Which syndrome comprises all identified radiological
signs?

4. What complication is marked by the arrow?
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Fig. 1 Radiografie de ansamblu si imagini ale tomografiei computerizate de inalta rezolutie
ale toracelui a cazului prezentat.

Fig. 1 Chest X-ray and high resolution computerized tomography images of reported case.
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Fig. 2 Radiografie de ansamblu si imagini ale tomografiei computerizate de Inaltd rezolutie ale toracelui a
cazului prezentat (cu raspunsuri).

Fig. 2 Chest X-ray and high resolution computerized tomography images of reported case (with answers).

Raspunsuri:

1. Dilatarea importanta a traheii si a bronhiilor mari.
Opacitati inelare dispuse in rozete, care ar semnala prezenta
bronsiectaziilor. Manifestarile sindromului de hiperinflatie.

2. Se vizualizeaza clar dilatarea traheii (atinge 41 mm) si a
bronhiilor principale (stanga 38 mm, dreapta 32 mm), multi-
ple bronsiectazii cilindrice, varicoase, saculare difuz raspan-
dite in ambele campuri pulmonare. Semne ale sindromului de
hiperinflatie (emfizem paraseptal, bule emfizematoase si sa-
racirea desenului vascular pulmonar).

3. Sindromul Mounier-Kuhn - maladie congenitala rar3,
definita prin dilatare importanta a lumenului traheal si a
bronhiilor principale.

4. Diverticul traheal.

Answers:

1. The dilation of the trachea and main bronchi. Ring sha-
dows arranged in rosettes, which would signal the presence of
bronchiectasis. Signs of hyperventilation syndrome.

2. Enlarged trachea (up to 41 mm) and enlarged main
bronchi (left 38 mm, right 32 mm), multiple cylindrical, va-
ricose, and saccular bronchiectasis wide-spread in both lung
fields. Signs of hyperinflation syndrome (paraseptal emphy-
sema, emphysematous bullae and sparced lung vascular mar-
kings).

3. Mounier-Kuhn syndrome - a rare congenital disease de-
fined by significant expansion of the lumen of the trachea and
main bronchi.

4. Tracheal diverticulum.
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Discutii

Sindromul Mounier-Kuhn (sinonim: traheobronhomega-
lie idiopatica) se caracterizeaza printr-un calibru traheal si
bronsic mult marit, avand la baza atrofia primara a tesutului
musculo-elastic. Este o boala rara, descrisa pentru prima data
de medicul francez Mounier-Kuhn in 1932 [1] si trebuie deose-
bita de traheobronhomegalia dobandita, care poate fi intalnita
in colagenoze, ataxie-teleangiectazie, sindromul Ehlers-Dan-
los, sindromul Marfan, sindromul Kenny-Caffey. Cu o incidenta
mai mare la barbati, traheobronhomegalia idiopatica este, de
reguld, diagnosticata in decadele a 3-a a 4-a ale vietii [2, 4].

Manifestarile clinice variaza de la usoare, cu o functie pul-
monara pastrata, pana la severe, cu aparitia bronsiectaziilor,
emfizemului (prezente si in cazul nostru) si ale fibrozei pul-
monare, conditionand dezvoltarea insuficientei respiratorii
si decesului. Simptomele sunt greu diferentiate de cele pre-
zente in bronsiectazii si in bronsita cronica, fiind dominate
de tusea productiva cu sputd purulentd abundenta (ocazional,
hemoptizie) si dispneea progresiva [2, 3]. Drenarea dificila a
secretiilor bronsice la acesti pacienti favorizeaza dezvoltarea
bronsiectaziilor, care determind periclitarea functiei pulmo-
nare si, deseori, sunt prima manifestare pentru care este in-
dicata CT pulmonara. Complicatii posibile mai pot fi traheo-
malacia, pneumoniile, pneumotoracele spontan si hemoptizia
masiva [2, 6].

Modificarea compliantei globale a peretilor traheali, atrofia
fibrelor elastice longitudinale si a fibrelor musculare, contri-
buie la aparitia diverticulilor traheali dobanditi. Peretii diver-
ticulilor congenitali au o structura similara cu peretele traheii,
fiind constituiti din epiteliu ciliar al mucoasei, strat muscular
si strat cartilaginos, pe cand peretele diverticulului dobandit 1l
formeaza doar stratul mucoasei [4, 6].

Diametrul largit al traheii poate fi identificat si la radio-
grafia toracelui, desi deseori este omis daca nu se analizeaza
tintit. Diagnosticul se stabileste in baza HRCT, ca si criterii fi-
ind diametrul traheii peste 30 mm, diametrul bronhiei drepte
peste 24 mm si al bronhiei stangi peste 23 mm [5].

La pacientii simptomatici tratamentul este unul de
sustinere (limitat la fizioterapie respiratorie pentru ame-
liorarea drenajului bronsic) si antibacterian (in exacerbari
infectioase). Renuntarea la fumat si evitarea mediului poluat
contribuie la prezervarea functiei pulmonare. Tratamentul
chirurgical este rareori utilizat din cauza caracterului ras-
pandit al bolii. Aplicarea stenturilor endotraheale, In cazuri-
le severe, este benefica, dar cu o experientd modesta datorita
raritatii patologiei [7].
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Discussion

Mounier-Kuhn syndrome (sinonimus: idiopathic trache-
obronchomegaly) is characterized by marked dilatation of
the trachea and main bronchi due to primary atrophy of the
musculo-elastic tissue. It is a rare disease, first described by
a french physician Pierre Mounier-Kuhn in 1932 [1] and sho-
uld be differenciated from acquired tracheobronchomegaly
which occurs in ataxia-telangiectasia, Ehlers-Danlos syndro-
me, Marfan syndrome, Kenny-Caffey syndrome. With a higher
incidence in males, idiopathic traheobronhomegalia is usually
diagnosed in the 3rd or 4th decades of life [2, 4].

The clinical presentation varies widely, from minimal di-
sease with good preservation of pulmonary function to pro-
gressive disease in the form of bronchiectasis, emphysema
(as seen in our case) and pulmonary fibrosis leading to res-
piratory failure and death. The clinical symptoms are largely
indistinguishable from bronchiectasis and chronic bronchitis:
productive cough with copious purulent sputum (occasional
haemoptysis) and progressive dyspnoea [2, 3]. Impaired mu-
cociliary clearance predisposes to the appeareance of bron-
chiectasis that alter the pulmonary function and are often the
first manifestation for which chest CT is indicated for. Other
possible complications include tracheomalacia, pneumonias,
spontaneous pneumothorax and massive haemoptysis [2, 6].

The changing compliance of the tracheal wall and atrophy
of the longitudinal elastic fibers and smooth muscle within
the wall of trachea predispose to mucosal herniation between
tracheal rings, leading to acquired tracheal diverticula. Conge-
nital diverticula are histologically similar to the tracheal wall,
comprising respiratory epithelia, smooth muscle, and cartila-
ge, whereas acquired tracheal diverticula are composed exclu-
sively of respiratory epithelia [4, 6].

The increased diameter of the trachea can usually be detec-
ted on chest X-ray, although it can be missed if not looked for.
Diagnosis is often made by using CT, in adults, the diagnostic
criteria are diameters of the trachea >30 mm, of the right main
bronchus >24 mm and of the left main bronchus >23 mm [5].

In symptomatic patients, therapy is supportive (limited to
respiratory physiotherapy for clearing secretions) with an ap-
propriate antibiotic therapy during infectious exacerbations.
Smoking cessation and avoiding polluted environment influ-
ence the preservation of lung function. Surgery is rarely per-
formed because of the diffuse nature of the disease. Tracheal
stenting has been helpful in severe cases, but with a low expe-
rience because of the rarity of the pathology [7].

Mounier-Kuhn syndrome: report of two cases and review of the
literature. Eur Respir J, 1991; 4 (10): 1303-1306.

5. Webb R., Higgins Ch. Thoracic Imaging: Pulmonary and Cardiovas-
cular Radiology. Lippincott Williams & Wilkins, 2004; ISBN-10:
078174119X, ISBN-13: 978- 0781741194.

6. Ulmeanu R., Mihaltan F, Cordos L., Ulmeanu D. Actualitati in endo-
scopia toracica diagnostica si terapeutica. Ed. Universitara Carol
Davila, 2009.

7.0dell D,, Shah A, Gangadharan S. et al. Airway stenting and trache-
obronchoplasty improve respiratory symptoms in Mounier-Kuhn
syndrome. Chest, 2011; 140 (4): 867-873.
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Ghidul autorului

Criterii pentru publicare

Articolele originale trebuie sa contina cercetari noi (originale),
rezultatele cdrora contribuie la acumularea de noi cunostinte in do-
meniul publicat si cu conditia ca rezultatele prezentate nu au mai fost
publicate Tnainte sau nu sunt depuse, in paralel, la o altd revista, in
vederea publicarii.

Manuscrisele prezentate trebuie sa corespundd standardelor
STROBE (http://www.strobe-statement.org).

Prezentarea manuscrisului

Manuscrisele trebuie sa fie prezentate doar in forma electronica,
in limba romana sau engleza. Dacd manuscrisul a fost depus doar in
limba romanad, odata ce a trecut procedura de recenzare internd, aces-
ta va fi tradus integral de catre autori in limba englezd, pentru a putea
trece procedura de recenzare externa. in acelasi manuscris se permite
utilizarea US English sau British English, dar nu mixt. Varianta tiparita
(hartie) nu va fi acceptata. Doar autorul corespondent va putea depu-
ne manuscrisul la redactie; tot el va detine responsabilitatea completa
de procesul de depunere, de corespondenta cu redactia pe durata pro-
cesului de publicare.

Procesul de publicare poate fi amanat, intrerupt sau anulat, la
discretia autorului corespondent. Odatda manuscrisul depus, autorul
corespondent va primi un cod electronic de identificare a manuscri-
sului, pe care il va folosi in corespondenta ulterioara cu redactia.

in scopul mentinerii integrititii editoriale si a standardelor inter-
nationale de calitate, Redactia Moldovan Journal of Health Sciences -
Revista de Stiinte ale Sdndtdatii din Moldova utilizeaza un sistem de
detectare a plagiatului si va supune manuscrisul unei verificari an-
tiplagiat. Depunerea manuscrisului pentru publicare inseamnd, im-
plicit, acordul tuturor autorilor cu verificarea lui antiplagiat. in cazul
suspectarii cd manuscrisul depus a Incdlcat politicile de publicare,
acesta poate fi suspendat sau respins, indiferent de etapa procesului
de publicare.

Scrisoarea de insotire

La depunere, autorul corespondent va anexa la manuscris o scri-
soare de insotire. Formularul tipizat al Scrisorii de Insotire este oferit
de catre Redactie. Scrisoarea de insotire include: (1) titlul manuscri-
sului; (2) o scurta descriere despre relevanta manuscrisului pentru
scopul promovat de Revistd; (3) contributiile aduse de manuscris
pentru domeniul sdu; (4) modul in care manuscrisul adauga valoa-
re la literatura stiintifica de specialitate; (5) numele si semndturile
tuturor coautorilor; (5) datele complete de contact ale Autorului co-
respondent, cu mentionarea institutiei si adresei institutionale, nr. de
telefon, nr. de fax si adresa e-mail.

in scrisoarea de intentie, Autorul corespondent trebuie si indice
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Criteria for publication

Original articles should contain new (original) results, which
bring new knowledge in the field. The submitted manuscripts should
contain data unpublished before and not submitted in parallel for
publication to another journal.

Manuscripts submitted must meet STROBE standards (http://
www.strobe-statement.org).

Manuscript submission

Manuscripts must be submitted only in electronic form in Ro-
manian or English. Once past the internal reviewing procedure, the
manuscript was submitted only in Romanian will be fully translated
by the authors in English to pass the external reviewing procedure.
In the manuscript are allowed to use U.S. English or British English,
but not mixed. Printed version (paper) will not be accepted. Only the
corresponding author may submit the manuscript. The correspond-
ing author holds full responsibility of the submission and correspon-
dence with the editor during reviewing and publication process.

The publication of the manuscript may be postponed, stopped or
canceled at the request of the corresponding author. Once the manu-
script is submitted, the corresponding author will receive an elec-
tronic identification code of the manuscript, which should be used
for subsequent correspondence with the editor.

In order to maintain editorial integrity and international quality
standards, editor of the Moldovan Journal of Health Sciences reserves
the right to use a plagiarism detection system. Thus the submitted
manuscript will be checked for plagiarism. Manuscript submission
involves agreement of all coauthors for checking for plagiarism. If the
submitted manuscript violates copyright policies; it can be suspend-
ed or dismissed, regardless of the stage of the publishing process.

Cover letter

A submitted manuscript should be accompanied by a Cover letter.
A template of Cover letter is provided by editor. Cover letter should
include: (1) the title of the manuscript; (2) a short statement regard-
ing the relevance of the manuscript for the journal proposes; (3) con-
tributions of the manuscript for to field; (4) what is the added value
of the manuscript to the already published scientific literature; (5)
the names and signatures of all coauthors; (5) the full contact details
of corresponding author, indicating the institution and institutional
address, no. telephone, no. fax and e-mail.

In the Cover letter, the corresponding author should clearly indi-
cate that: (1) the paper contain original data; (2) the paper has not
been published before; (3) the manuscript is not submitted for pub-
lication to another journal; (4) all authors have contributed to the
manuscript; (5) the informed consent were obtained from all study
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in mod clar ca: (1) lucrarea mentionata este originald; (2) lucrarea
mentionata nu a fost publicata anterior; (3) lucrarea mentionata nu
este depusd pentru publicatie in altd revistd; (4) toti autorii subsem-
nati au contribuit la elaborarea manuscrisului; (5) de la subiectii in-
clusi in studiu a fost obtinut consimtamantul informat; (6) toti autorii
subsemnati au aprobat versiunea finala a manuscrisului; (7) acordul
implicit de verificare antiplagiat al manuscrisului; (8) au fost declarate
orice potentiale conflicte de interes. De asemenea, Autorul corespon-
dent poate include orice informatie suplimentara in Scrisoarea de in-
tentie, daca considera ca aceasta poate fi utila pentru Redactie.

Consimtamantul informat

Orice manuscris care comunica rezultate experimentale, obtinu-
te de la subiecti umani, trebuie sa fie bazat pe studii, in care a fost
obtinut consimtdmantul informat de la subiect (ti) si/sau tutore (i).
in scrisoarea de intentie, autorul corespondent trebuie si indice in
mod clar obtinerea consimtimantului informat. In caz de necesitate,
Redactia este in drept sa solicite probe suplimentare, care atesta ob-
tinerea consimtamantului informat.

Comitetul de Etica

Pentru orice studiu experimental, efectuat pe oameni sau anima-
le, este necesar de a mentiona evaluarea eticd a proiectului de cer-
cetare. In acest sens, in articol vor fi mentionate numirul procesului
verbal si data sedintei Comitetului de Eticd, cand a fost aprobat pro-
iectul de cercetare.

Permisiuni

in conformitate cu ghidurile Comitetului International al Editori-
lor Revistelor Medicale (ICMJE Guidelines), in cazul cand in manuscri-
sul prezentat este folositda sau reprodusa o informatie publicatd an-
terior, sau un material cu drepturi de autor, este de responsabilitatea
Autorului corespondent sd obtind permisiunea in scris a detindtoru-
lui de drepturi (Copyright) si sa citeze corect sursa originald. Cu sco-
pul de a mentine transparenta, se recomanda ca aceastd permisiune,
sub forma de copie, sa fie depusa impreund cu manuscrisul.

Fotografii cu pacienti identificabili

in conformitate cu ghidurile internationale ale Comitetului de
Etica a Publicatiilor (COPE Guidelines), In cazul cand in imaginile pre-
zente in manuscris (fotografii, radiograme, rezultate de laborator, re-
zultatele investigatiilor paraclinice, inregistrari video sau sonore s.
a.) o persoana este identificabila fizic, de la aceasta trebuie obtinuta o
permisiune in scris de utilizare a imaginii date. Se recomanda ca per-
misiunea data sa fie depusa impreuna cu manuscrisul, iar in manus-
cris sa fie stipulat in mod clar, ca aceastd permisiune a fost obtinuta.

Specificarea medicamentelor si dispozitivelor

In manuscris se vor utiliza nume generice de medicamente, ur-
mate, dacd este cazul, de denumirea lor comerciald intre paranteze.
Pentru medicamente si dispozitive, includeti numele producatorului
silocalizarea acestuia (tara de origine).

Formatul fisierelor

Se accepta urmatoarele formate de text pentru manuscrisul prin-
cipal: Microsoft Word (97,2003, 2007, 2010) si formatele ,,.rtf",,,.doc"
,-docx“. Se accepta urmatoarele formate pentru imagini: ,,.jpeg" ,,.tiff",
,-eps’ ,,.ppt" ,.pptx" Este posibil ca imaginile articolului sa fie trans-
mise in format ,.ppt“ sau ,.pptx“ (o imagine - un slide). Calitatea
imaginilor, indiferent de format, trebuie sa fie, minim: pentru desene
- 800 dpi, pentru imagini cu detalii fine - 1000 dpi, pentru imagini
alb-negru - de 300 dpi.
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subjects (6) all coauthors approved the final version of the manu-
script; (7) agreement for checking of the manuscript for plagiarism;
(8) any potential conflicts of interest were disclosed. Corresponding
author may include in the Cover letter any other additional informa-
tion which could be useful for the editor.

Informed consent

Manuscripts that report experimental results obtained on human
subjects must be based on studies in which informed consent was
obtained from study subjects and/or their legal representative. The
corresponding author should clearly indicate in his letter of inten-
tion about the obtaining of the informed. Editor reserved the right to
request additional evidence attesting the obtaining of the informed
consent.

Ethic Committee

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

Permissions

In accordance with the guidelines of the International Commit-
tee of Medical Journals Editors (ICMJE Guidelines) 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 copy-
right and properly cite the original source. In order to maintain trans-
parency, 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 lab-
oratory investigations, videos or sound etc.) which allows physical
identification of the person, it must be obtained a written permis-
sion 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, manufacturer’s name and location (country of origin) should
be mentioned.

Files format

The following file formats for manuscript text are accepted: Mi-
crosoft Word (97, 2003, 2007, 2010) “rtf”, “doc”, “docx”. Pictures
should be submitted in one of the following formats: “jpeg”, “ tift”,
“eps “ “ppt’, “pptx”. The images could be transmitted also, in a for-
mat 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 Sciences follows STROBE recommen-
dations for reporting observational biomedical research studies. To
facilitate the development of the manuscript, please consult this in-
formation available online at www.strobe-statement.org.

The volume of the manuscript text should not exceed 6000 words.
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Structura manuscrisului

Publicatia Periodicd Moldovan journal of Health Sciences - Revista
de Stiinte ale Sandtdtii din Moldova respectd recomanddrile STROBE de
raportare a cercetdrilor observationale biomedicale. Pentru a va usura
procesul de elaborare si structurare a manuscrisului, va recomandam
sa consultati informatia respectiva, disponibila online, pe site-ul www.
strobe-statement.org.

Volumul textului unui manuscris nu trebuie sa depdseasca 6000
de cuvinte. Cu toate ca numarul figurilor si tabelelor In manuscris
rdmane la discretia autorilor, se recomanda ca numarul lor sa fie li-
mitate la 5, pentru a nu reduce din lizibilitatea articolului pe paginile
Revistei.

Structura unui articol original trebuie sd respecte urmdtoa-
rea consecutivitate:

= 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 Re-
vistei)

= Elementele scoase In evidenta din articol:
0 Ce nu este, deocamdatd, cunoscut la subiectul abordat (de-

scris in 1-3 fraze)
0 Ipoteza de cercetare (formulata in 1-2 fraze)
0 Noutatea adusa de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).

= Rezumatul articolului (compus din: introducere, materiale si
metode, rezultate, concluzii), limitat la maximum 350 de cuvin-
te.

= 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 (daca este cazul)

= Referinte bibliografice

= Tabele silegende la tabele (daca este cazul)

= Jlustratii si figuri (daca este cazul)

= Legendele figurilor (daca este cazul)

= Descrierea datelor suplimentare, anexe (daca este cazul)

Pe pagina de titlu a manuscrisului trebuie sa fie prezente ur-
matoarele elemente:

= Titlul manuscrisului: formulat in conformitate cu ghidurile
STROBE, trebuie sa fie laconic, relevant pentru continutul manuscri-
sului, sa reflecte tipul (design-ul) studiului si sa nu depdseascd 25 de
cuvinte. Nu se admit prezenta abrevierilor in titlu.

= Titlul scurt (ce va fi utilizat drept colontitlu pe paginile Revis-
tei) reprezinta o versiune scurtd, de esentd, a titlului complet. Va fi
limitat la 40 de caractere, inclusiv spatiile.

= Numele autorului (autorilor). Autori sunt numiti doar acele
persoane, care au avut o contributie substantialad la lucrare. Exem-
ple de contributie esentiald la lucrare sunt: elaborarea design-ului
studiului, recrutarea pacientilor, participarea in colectarea datelor,
analiza datelor, interpretarea rezultatelor, scrierea propriu-zisa a ar-
ticolului, realizarea tehnica a testelor, investigatiilor, realizarea ima-
ginilor, formularea concluziilor. Pot fi citati pana la 10 autori indivi-

Ghidul autorului

Although, 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:
0 What is not yet known on the issue addressed in the submit-
ted 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
scientific literature (limited to 1-3 sentences).
Abstract (consisting of background, materials and methods, re-
sults and conclusions), to not exceed 350 words.
= Keywords
Introduction
Materials and methods
= Results
Discussions
= Conclusions
List of abbreviations used (if applicable)
Declaration of conflict of interests
= Authors’ contributions
Acknowledgements and funding (if applicable)
= References
Tables and tables’ captions (if applicable)
Pictures and figures (if applicable)
Figures‘legends (if applicable)
Description of additional data, appendices (if applicable)

The cover page of the manuscript should include:

= Title of the manuscript: written according to the STROBE
guidelines, should be concise, relevant to the content of the manu-
script, 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 charac-
ters, 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 cri-
teria 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 au-
thors who have an equal contribution to the work, using special
characters as a superscript index at the end of their names is recom-
mended:
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duali. In cazul cand grupul de lucru depiseste 10 autori individuali,
vor fi citati In sectiunea ,Numele si prenumele autorilor” doar primii
doi, iar restul vor fi mentionati 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 mentionati in sectiunea ,,Multumiri si finantare”.

Nota: Pentru a diferentia autorul corespondent si autorii care au
contribuit in aceeasi masura la lucrare, folositi caractere speciale, ca
exponenti, la sfarsitul numelor lor:

(*) - pentru Autorul corespondent;

(1) - pentru Autorii care au avut o 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
autorului (autorilor)”. In acest sens, se va mentiona numele complet al
institutiei 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:

0 Ce nu este, deocamdatd, cunoscut la subiectul abordat (de-
scris in 1-3 fraze)

0 Ipoteza de cercetare (formulata in 1-2 fraze)

0 Noutatea adusa de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).

Din pagina noua:
Rezumatul
Rezumatul trebuie sa fie scris la timpul trecut, persoana a treia.
Acesta trebuie sa ofere un sumar concis al scopului, obiectivelor, re-
zultatelor semnificative si concluziilor studiului, in limitele la 350 de
cuvinte, organizate In urmatoarele sectiuni:
= Introducere - unde se va reflecta, pe scurt, contextul si scopul
principal al studiului;
= Material si metode - cum a fost realizat studiul si ce teste sta-
tistice au fost aplicate;
= Rezultate - prezinta rezultatele principale ale studiului;
= Concluzii - o scurta trecere in revista a constatarilor facute, cu
posibile 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 cdutare ale bazelor de date, folositi termeni recoman-
dati din lista de titluri cu subiect medical de pe http://nlm.nih.gov/
mesh.

inregistrarea trialului clinic

in caz dac articolul Dvs. comunica rezultatele unui trial clinic, va
rugam 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 Randomi-
sed Controlled Trial Number) si http://www.icmje.org (International
Committee of Medical Journal Editors).
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(*) - 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:

O What is not yet known on the issue addressed in the submitted
manuscript (described in 1-3 sentences)

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

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

From new page:
Abstract
The abstract should be written using the past tense, third per-
son. It should provide a concise summary of the purpose, objectives,
significant results and conclusions of the study. The summary text
should not exceed 350 words organized into the following sections:
= Introduction - reflect in short the context and purpose of the
study;
= Material and methods - describe how the study was conduc-
ted and specify the applied statistics;
= Results - present the key results of the study;
= Conclusions - a brief overview of the findings, with possible
implications for further studies.
Do not use abbreviations or citations in the abstract of the article.
Key words
List 4-10 keywords that are representative for the contents of the
article. To facilitate finding of your article by search engines of elec-
tronic databases, use MESH keywords list (available on http://nlm.
nih.gov/mesh).

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 num-
bers of the unique record number of the trial. For more information,
please visit http://www.isrctn.org (International Standard Random-
ized Controlled Trial Number) and http://www.icmje.org (Interna-
tional Committee of Medical Journal Editors).

From new page:

Introduction

The Introduction section should be written using past tense, third

person, and should:

= provide information that would allow readers outside of the fi-
eld 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 se-
condary assessed outcomes;

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



Din pagina noua:

Introducerea

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

= sa ofere informatii care ar permite cititorilor din afara dome-
niului sa intre In contextul studiului, sa-i Inteleagd semnificatia;

= sd defineasca problema abordata si sa explice de ce aceasta
este importanta;

= 53 includa o scurtd trecere in revistd a literaturii recente din
domeniu;

= sa mentioneze orice controverse sau dezacorduri relevante in
domeniu;

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

= 53 concluda cu scopul lucrarii si cu un comentariu care sa ateste
daca scopul propus a fost atins.

Material si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu deta-
lii suficiente procedurile efectuate. Aici se vor mentiona protocoalele
detaliate privind metodele utilizate precum si informatii justificative.
Se vor include: design-ul studiului, descrierea participantilor si mate-
rialelor implicate, descrierea clara a tuturor interventiilor si compa-
ratiilor efectuate, precum si testele statistice aplicate. Se vor specifica
denumirile generice de medicamente. Atunci cand in cercetare sunt
folosite branduri, se indica in paranteze denumirea lor comerciala.
in cazul studiilor pe subiecti umani sau pe animale, trebuie si fie
mentionatd aprobarea etica (data si nr. procesului verbal al sedin-
tei Comitetului de Etic3, presedintele CE si denumirea institutiei, in
cadrul careia activeaza CE), precum si consimtamantul informat al
persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele
prezentate trebuie explicate (nu justificate sau comparate, in aceasta
sectiune) cu constatari fundamentale, 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 obti-
nute 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 contina interpretari
importante ale constatarilor si rezultatelor, in comparatie cu studiile
anterioare. De asemenea, se vor mentiona limitele studiului si factorii
potentiali de bias.

Concluzii

Aceasta sectiune trebuie sa concluda laconic intregul studiu si
sa specifice, 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”.

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 utilizate pentru prima data. Abrevierile din figuri si tabe-
le vor fi descifrate in legenda. Abrevierile trebuie folosite cat mai rar
posibil.

Ghidul autorului

Material and methods

“Materials and methods” section should present in sufficient de-
tails all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include
study design, subjects’ recruitment 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 institution 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 explained (not justified or compared in this section) and
include fundamental statements related to hypothesis behind the
study. The results should be presented concisely and logically, em-
phasizing 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 pre-
vious publications and draw potential future research directions.
Discussions should include important interpretations of the findings
and results compared with previous studies. Also, study limitations
and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and high-
light the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those pre-
sented 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 manu-
script. Abbreviations in the figures and tables will be explained in leg-
end. Abbreviations should be used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the
study become public and thus their reputation may be influenced.
Therefore, authors must disclose financial and non-financial relation-
ship with people or organizations and to declare conflicts of interest
related to the data presented in the manuscript. 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.

Complementing the declaration of conflicts of interest the follow-
ing will be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship
with research presented in the manuscript, including funding,
salary, reimbursements;

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

= authors must indicate if they have shares ownership in any or-
ganization that may incur losses or take profits after publicati-
on, now or in the future. Also, you should specify whether the



Instructions for Authors

Declaratia de conflict de interese
Dupa publicare, persoanele sau organizatiile implicate in studiu
vor deveni publice si astfel poate fi influentata reputatia lor. Prin ur-
mare, autorii trebuie sa dezvaluie relatia financiara sau non-financi-
ard cu persoane sau organizatii si sa declare conflictele de interese
pentru datele si informatiile prezentate in manuscris. in conformita-
te cu ghidurile ICMJE, Autorul (autorii) trebuie sa completeze o decla-
ratie privind Conflictele de interese, care va fi prezentata la sfarsitul
articolului publicat.
Completand declaratia referitoare la Conflictele de interes, se vor
lua 1n consideratie:
Pentru Conflicte de interese financiare
= specificati dacd vreo organizatie are relatie financiara cu lu-
crarea stiintifica reflectata in manuscris, inclusiv de finantare,
salariu, rambursari;
= mentionati, daca articolul are un impact asupra organizatiei
date, ce ar genera pierderi sau profituri dupa publicare, in pre-
zent sau n viitor;
= autorul (autorii) trebuie sa precizeze daca detin cote de pro-
prietate in orice organizatie care ar putea sa suporte pierderi
sau sd aiba profituri dupa publicare, in prezent sau in viitor. De
asemenea, se recomanda sa se specifice daca autorul (autorii)
detin(e) sau aplicd pentru orice drepturi de proprietate (bre-
vet) in legatura cu continutul utilizat in manuscris;
= precizati daca existd oricare alte conflicte de interese.

Pentru Conflicte de interese non-financiare

= Va rugam sd specificati oricare conflicte de interese non-fi-
nanciare legate de politicd, individuale, religioase, ideologice,
educationale, rationale, comerciale etc., care au legatura cu ma-
nuscrisul.

Contributia autorilor

Aceasta sectiune a manuscrisului are rolul de a specifica contri-
butia si gradul de implicare a fiecirui autor. In acest sens, vi rugim
sa respectati formatul exemplului propus: ,HW a conceput studiul, a
participat la design-ul studiului si a ajutat la redactarea manuscrisu-
lui. MG a efectuat procesarea exemplarelor, a metodelor de culturd ale
tesutului si a elaborat manuscrisul. TK a efectuat testele de imunoflu-
orescentd. PN a participat la colorarea probelor si la analiza citome-
tricd prin flux. AR a participat la elaborarea design-ului studiului si a
efectuat analiza statisticd. Manuscrisul final a fost citit si aprobat de
cdtre toti autorii’.

Fiecare Autor trebuie sa aiba o contributie individualad in desfa-
surarea cercetdrii, pregatirii manuscrisului si publicarii lucrarii. Un
Autor trebuie sd contribuie semnificativ la conceptul si design-ul lu-
crarii, la efectuarea procedurilor experimentale, la colectarea datelor,
la compilarea, analiza, interpretarea si validarea rezultatelor.

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

1. a adus o contributie individuala substantiala conceperii, ela-
borarii design-ului cercetdrii, sau a colectat, analizat sau in-
terpretat datele;

2. aelaborat manuscrisul sau l-a revdzut in mod critic, aducand o
contributie intelectuald importants;

3. aaprobat versiunea finald a manuscrisului, gata pentru publi-
care;

4. este de acord sa fie responsabild pentru toate aspectele legate
de cercetarea efectuata si de manuscrisul depus pentru publi-
care si sa dea asigurare, ca toate intrebarile referitoare la acu-
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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
individual, religious, ideological, educational, rational, com-
mercial etc. related to manuscript.

Authors’ contributions

This section of the manuscript is to specify the input and in-
volvement 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 participated 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 re-
search, manuscript preparation and work publication. An author
should contribute substantially to one of the following: the concept
and design of the work, performing of the experimental procedures,
data collection, compilation, analysis, interpretation and validation
of results.

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

1. has made a substantial personal contribution in desi-gning,
developing research protocol, or collected, analyzed and in-
terpreted data;

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

3. approved the final version of the manuscript ready for pub-
lication;

4. agrees to be responsible for all aspects of the conducted re-
search and submitted manuscript and to assure that all ques-
tions relating to accuracy or completeness of the work was
adequately assessed and resolved.

Note: Persons who have contributed to the work, but not fit the
four criteria mentioned above cannot be considered as authors.
Their contribution will be mentioned in the “Acknowledgment and
funding section” of the manuscript. Also, people who have only been
involved in data collection, monitoring, technical assistance and
funding, are not eligible as coauthors, but they may be mentioned in
the “Acknowledgements and funding” section. Mere position of head
of unit, department or institution, on which the research was con-
ducted, without fulfilling all four ICMJE criteria, doesn’t provide the
right to be a coauthor of the work.

Acknowledgements and funding

People who contributed to the study design, data collection, anal-
ysis and interpretation, manuscript preparation and editing, offered
general or technical support, contributed with essential materials
to the study, but do not meet ICMJE authorship criteria will not be
considered as authors, but their contribution will be mentioned in
section “Acknowledgements and funding”. Also in this section must
be specified the sources of work funding. Mention of persons or in-
stitutions who have contributed to the work and manuscript can be
made only after obtaining permission from each of them.



ratetea sau integritatea lucrarii vor investigate si rezolvate in
mod corespunzator.

Nota: Persoanele, care au contribuit la realizarea lucrarii, insa nu
se Incadreaza in toate cele 4 criterii enuntate mai sus, nu pot fi con-
siderate drept autori; contributia acestora va fi mentionatd in sectiu-
nea ,multumiri si finantare” a manuscrisului. De asemenea, persoa-
nele care au fost implicate doar in colectarea datelor, supraveghere,
asistenta tehnica si finantare, nu detin drept de Autor, dar ei pot fi
mentionati In sectiunea ,multumiri si finantare”. Simpla detinere a
functiei de sef de unitate, departament sau institutie, In cadrul careia

s-a efectuat cercetarea, fard indeplinirea tuturor celor 4 recomandari
ale ICMJE, nu ofera dreptul de a fi (co)autor al lucrarii.

Multumiri si finantare

Persoanele care au contribuit la elaborarea design-ul studiului,
colectarea datelor, analiza si interpretarea acestora, la pregatirea ma-
nuscrisului si la redactarea lui critica, au oferit suport general sau
tehnic, au contribuit cu materiale esentiale pentru studiu, dar care
nu indeplinesc criteriile ICMJE de Autor, nu vor fi considerate drept
Autori, dar contributia lor va fi mentionata in sectiunea ,multumiri si
finantare”. Tot In aceasta sectiune se vor mentiona sursele de finan-
tare ale lucrarii. Mentionarea persoanelor fizice sau juridice, care au
contribuit la realizarea lucrarii si manuscrisului, poate fi facuta doar
dupa obtinerea unei permisiuni de la fiecare dintre ele.

Tabelele

Fiecare tabel va fi creat cu dublu-spatiere si amplasat pe o pagi-
na separatd, dupa textul manuscrisului. Enumerarea tabelelor va fi
consecutiva, cu cifre arabe, In ordinea primei lor citari in text, scris
cu caractere grase (bold), alinierea - pe stanga, deasupra tabelului.
Fiecare tabel va avea un titlu laconic, care va fi scris cu caractere nor-
male (regular) sub numadrul tabelului. Nu utilizati caractere bold in
interiorul tabelului. Urmati exemplul prezentat:

Tabelul 1. Evenimente adverse intra-anestezice si imediat
post-extubare

Lot experimen- Lot control

tal (n=100) (n=100) P
Disritmii 6,0% 3,0% 0,49
Instabilitate hemodinamica 7,0% 1,0% 0,034
Trezire prelungita* 11,0% 4,0% 0,19
GVPO' post-extubare 8,0% 27,0% 0,007
Durere intensa la trezire 17,0% 19,0% 1,0

Notd: * - trezire neobisnuit de lentd, dupd ce concentratia cerebrald a
reziduurilor de anestezice a trecut sub pragul de inducere a hipnozei;
T - greata si voma postoperatorie. Analiza statistica utilizata: testul Fisher.

Legendele si notele explicative vor fi ficute sub tabel. Toate abre-
vierile non-standard se vor explica in notele de subsol, folosind ur-
matoarele simboluri, in urmatoarea ordine: *,t+,%,§, ||, 7, **, T 1,
$4,88, 1111, 7 etc

Mentionati, de asemenea, testele statistice aplicate si tipul de
date prezentate. Asigurati-va ca fiecare tabel este citat In text. Daca
utilizati date din altd sursa publicata sau nepublicatd, trebuie sa obti-
neti permisiunea si sa declarati pe deplin sursa sub tabel.
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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 (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
PONVt post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: * - Unusually slow awaking, after that cerebral concentration
of the anesthetic reach the under hypnotic level; T - postoperative
nausea and vomiting. Used statistical analysis: Fisher’s exact test.

Legends and notes will be place under the table. All non-standard
abbreviations should be explained in footnotes, using the following
symbols, in the following order: *, +, £, &, | |, . "+ -+ £ §& [ [ | . T
q 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 sub-
mitted as separate files. The manuscript figures should be presented,
each one on a separate page and should be numbered consecutively
with Arabic numerals in the order of their citation in the text. Figure
numbering will be written abbreviated (Fig. 1), using bold fonts, left
alignment, and placed under the figure. Each figure should have a la-
conic 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 per-
mission to use it. If a figure has been previously published, please cite
the original source and submit 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.
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Figurile

Figurile vor fi prezentate atat In manuscris, cat si pe fisiere se-
parate. In manuscris, figurile vor fi prezentate dupa textul lucrarii,
fiecare pe pagina separata si vor fi numerotate consecutiv, cu cifre
arabe, in ordinea citdrii lor In text. Numerotarea va fi scrisd abreviat
(Fig. 1), cu caractere grase (bold), alinierea - pe stanga, sub figura.
Fiecare figurd va avea un titlu laconic, care va fi scris cu caractere
normale (regular) in dreptul numerotarii.

Figurile trebuie sa fie calitative, vizibile in detaliu. Fotografiile
cu persoane potential identificabile trebuie sa fie insotite de permi-
siunea scrisd de a utiliza fotografia. in caz contrar, fata persoanelor
trebuie acoperitd cu o bandi neagra. In cazul in care o figura a fost
publicata anterior, faceti referinta la sursa originala si prezentati per-
misiunea scrisd de la detinatorul drepturilor de autor pentru a repro-
duce figura. Permisiunea poate fi luatd atat de la autorul figurii, cat si
de la editor, cu exceptia documentelor din domeniul public.

Pentru figuri, sunt acceptate urmatoarele formate de fisiere:

o TIFF

o JPEG

0 EPS (format preferat pentru diagrame)

0 PowerPoint (figurile trebuie sa fie de marimea unui singur di-

apozitiv)

Titlul fisierului va consta din numarul figurii si un titlu scurt,
identificabil.

Legendele figurilor

Legenda figurii va fi scrisa in continuare, imediat dupa titlul fi-
gurii. Descrierea figurii nu trebuie sa repete descrierea din textul
manuscrisului. Cand sunt folosite simboluri, sdgeti, numere sau litere
pentru a identifica, descrie parti ale ilustratiilor, identificati-le si ex-
plicati-le pe fiecare in mod clar in legenda. Explicati scala interna si
identificati metoda de colorare in microfotografii.

Va rugam sa retineti ca este de responsabilitatea autorului (auto-
rilor) de a obtine permisiunea de la detinatorul drepturilor de autor
pentru a reproduce figuri sau tabele care au fost publicate anterior in
alta parte. Imaginile color vor fi tipdrite din contul autorilor.

Referintele bibliografice

Toate referintele bibliografice trebuie sa fie numerotate consecu-
tiv, Intre paranteze pdtrate [ ], in ordinea in care sunt citate in text.
Citatele de referinta nu trebuie sa apara in titluri sau subtitluri. Fie-
care referintd trebuie sd aiba un numar individual. Citarile multiple
din cadrul unui singur set de paranteze trebuie sa fie separate prin
virguli si spatiu. in cazul in care existi trei sau mai multe citiri sec-
ventiale, acestea ar trebui sa fie indicate sub forma de serie. Exemplu:
[1,5-7,28].

Vi rugim sa evitati folosirea excesiva a referintelor. In cazul in
care se folosesc sisteme automate de numerotare, numerele de refe-
rinta trebuie sa fie finalizate, iar bibliografia trebuie formatatd com-
plet inainte de depunere. Lista de referinta trebuie sd contina toti
autorii. Abrevierea revistelor trebuie sa fie in conformitate cu Index
Medicus / MEDLINE. Pot fi citate doar articolele sau rezumatele care
au fost publicate si care sunt disponibile, accesibile prin intermediul
serverelor publice. Orice rezumate sau articole nepublicate sau cu ca-
racter personal nu trebuie sa fie incluse in lista de referintd, dar pot
fi incluse in text si citate in mod corespunzator, indicand cercetatorii
implicati. Obtinerea permisiunii printr-o scrisoare de la autori pen-
tru a le cita comunicarile sau datele nepublicate sunt in responsabili-
tatea autorului corespondent al articolului.

Formatul referintelor

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

Figure’s legend should be written immediately after the figure’s
title. Figure’s description should not repeat the description in the text
of the manuscript. 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
permission 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.

References

All references must be numbered consecutively, in square brack-
ets [ ], in the order they are cited in the text. Reference citations should
not appear in titles or subtitles. Each reference should have an indi-
vidual number. Multiple citations within a single set of brackets must
be separated by commas and spaces. 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 bib-
liography must be fully formatted before submission. Reference list
should include all authors. Journals” abbreviation must be in accor-
dance 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 personal 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 unpublished 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 (reg-
ular). Title of article (regular). Abbreviated name of the journal (in
italics), followed by the year, volume number: pages number (regu-
lar). 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
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de
la douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012;
31: 60-66. “

O Book reference

Surname and initials of the author (s), separated by commas (reg-
ular). Title of chapter (regular) (cited page(s) number). In: Title of
book. Details of the editor, publisher, place, year of publication.

e.g. “Belii A. Risk management and patient safety version anesthe-
sia and intensive care unit (p. 115-134). In: Recommendations and
Protocols in Anesthesia, Intensive care and Emergency medicine. Edi-
tors: Sandesc D., Bedreag O., Papurica M. Ed. Mirton, Timisoara, Roma-
nia, 2010".

O Web reference

Name and initials of the author(s), separated by commas, or
Copyright holder (regular). Title. Site Name. Available at: [URL]. Ac-
cessed: date.

E.g.: “Agency for Healthcare Research and Quality (AHRQ). Pro-
duction Pressures. WebM & M. Available at: [http://webmm.ahrq.
gov/case.aspx? caselD = 150]. Accessed on: 18.06.2010".



o Referintil .

Numele si initialele autorului sau al autorilor, separate prin virgu-
13 (regular). Titlul articolului (regular). Forma abreviatd a denumirii
revistei (italice), urmat de anul, numarul volumului: numarul pagini-
lor (regular). Articolele in curs de publicare citate vor fi mentionate
cu ,In press” (italic, bold), dupa numarul paginilor. Se vor mentiona
toti autorii articolului.

Ex: ,1. Belli A, Cobaletchi S., Casian V., Belli N,, Severin G., Chesov
1., Bubulici E. Les aspects pharmaco-economiques dans la gestion de la
douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012; 31:
60-66."

O Referintd la carte

Numele si initialele autorului sau al autorilor, separate prin vir-
guld (regular). Titlul capitolului (regular) (numadrul paginii sau pa-
ginilor citate). In: Titlul cartii. Detalii privind Editorul. Editura, locul,
anul editdrii.

Ex: 1. Belii A. Gestiunea riscului si siguranta pacientului in aneste-
zie si terapie intensiva (p. 115-134). In: Recomandari si protocoale in
anestezie, terapie intensiva si medicind de urgenta. Editori: Sandesc D.,
Bedreag O., Papurica M. Ed. Mirton, Timisoara, Romania, 2010.”

o Referinta la Web

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

Exemplu: ,,Agency For Healthcare Research and Quality (AHRQ).
Production pressures. WebM&M. Disponibil la adresa: [http://we-
bmm.ahrq.gov/case.aspx? caselD=150]. Accesat pe: 18.06.2010.”

Pentru precizari si informatii suplimentare:
Adrian Belii, dr. hab. st. med., prof. univ,
Redactor-sef

tel: +373 79579474

e-mail: editormjhs@usmf.md

For more details, please contact:
Adrian Belii, PhD, university professor
Editor-in-chief

tel: +373 79579474

e-mail: editormjhs@usmf.md

Ghidul autorului
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Relevanta manuscrisului pentru scopul promovat de Revista:

Ce aduce nou manuscrisul domeniului (specialitatii) in care este publicat:
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lucrarea mentionata este originala;

lucrarea mentionata nu a fost publicata anterior;

lucrarea mentionata nu este depusa pentru publicare 1n alta revists;
toti autorii subsemnati au contribuit la elaborarea manuscrisului;

de la subiectii inclusi in studiu a fost obtinut consimtamantul informat;
toti autorii subsemnati au aprobat versiunea finala a manuscrisului;
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