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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu este cunoscutd magnitudinea devierii valorilor para-
metrilor, precum si numarul testelor neurocognitive anormale,
in baza cdrora sa poatd fi stabilit cu certitudine diagnosticul
de disfunctie neurocognitiva postoperatorie (DCPO) la per-
soanele de varsta tanara dupa interventii pe abdomen.

Ipoteza de cercetare

Exista o valoare-prag de deviere a testului neurocognitiv,
precum si un numar minim de teste cu rezultate deviate, care
poate argumenta stabilirea diagnosticului de DCPO.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat faptul ca DCPO se poate induce si la
pacientii tineri, chiar si dupa interventii chirurgicale minim
invazive. Prevalenta DCPO la persoanele de varsta tanara este
de 3,4%-6,0%. Pentru stabilirea diagnosticului de DCPO este
necesara utilizarea unei baterii de 5 teste, dintre care, cel putin
2 dintre acestea trebuie sa prezinte devieri de peste 1,5 devieri
standard de la medie fata de valorile initiale, preoperatorii (de
referinta).
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What is not known yet, about the topic

The magnitude of deviation of parameters’ values is not
known, as well as the number of abnormal neurocognitive tests
required in order to establish the diagnosis of postoperative
neurocognitive dysfunction (POCD) in young patients that
underwent abdominal surgery.

Research hypothesis

There is a threshold value of neurocognitive test deviation,
as well as a minimal number of tests with deviated results, that
may argue the POCD diagnosis.

Article’s added novelty on this scientific topic

It has been demonstrated that POCD may be induced
in young patients, even after minimally invasive surgeries.
Prevalence of POCD in young patients is 3.4%-6.0%. In order
to establish, POCD diagnosis it is necessary to use a battery of
5 tests, 2 of which must show more than 1.5 standard deviation
from mean values comparing to initial, preoperative values
(reference values).
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Rezumat

Introducere. Disfunctia neurocognitivd postoperatorie
(DCPO) este o entitate demult observata si descrisa, insa pu-
tin studiatd. Nu exista, deocamdatd, o definitie clara si crite-
rii exacte de diagnostic pentru ea. Scopul studiului a fost de
a Incerca stabilirea unor criterii diagnostice pentru DCPO in
baza rezultatelor date de 5 teste neurocognitive standardizate,
validate, aplicate pre- si postoperator.

Material si metode. Studiu de cohorta prospectiv, analitic.
Aviz pozitiv al CEC. Inrolati dupa un acord informat semnat
si analizate 176 de dosare complete. Pacienti tineri (18-60 de
ani), fara comorbiditati (ASA I-II), care au beneficiat de inter-
ventii chirurgicale de amploare mica si medie pe abdomen, au
trecut preoperator si in ziua a 7-ea postoperator 5 teste neu-
rocognitive (Statutul Mini-Mental, Testul de Conectare a Nu-
merelor, Testul de Substituire a Simbolurilor, Testul Wechsler
si Testul Redley de Interferentd a Culorilor). Comparate rezul-
tatele pre- si postopertorii ale testarii. Au fost identificati si
analizati subiectii cu devieri pre- si postoperatorii de 1, 1,5, 2
SD de la medie in unul pana la toate cele 5 teste neurocognitive
aplicate. Argumentate criterii de diagnostic al DCPO in baza
rezultatelor si analizei efectuate. Rezultatele sunt prezentate
drept medie si (95%CI) sau mediana si [extreme].

Rezultate. Statutul Mini-Mental, 30 [21 - 30] vs. 30 [22 -
30] puncte, p=0,5622; Testul de Conectare a Numerelor, 34,2
[14,5 - 122,0] vs. 30,0 [14,0 - 101,0] sec., p<0,0001; Testul
de Substituire a Simbolurilor, 37,5 (35,2-39,7) vs. 40,0 (37,6-
42,3) puncte, p<0,0001; Testul Wechsler (inainte), 6,0 [4,0-
9,0] vs. 6,0 [4,0-9,0] puncte, p=0,738; Testul Wechsler (inapoi),
4,0 (3,8-4,2) vs. 4,1 (3,9-4,3) puncte, p=0,448; Testul Wechsler
(total), 9,9 (9,5-10,4) vs. 10,0 (9,6-10,5) puncte, p=0,547; Tes-
tul Wechsler (diferente Tnainte-inapoi), 2,0 [0,0 - 6,0] vs. 2,0
[1,0 - 5,0] puncte, p=0,806; Testul Redley de Interferenta a Cu-
lorilor (culori si denumire identice), 9,9 [4,3 - 67,6] vs. 9,3 [5,0
- 61,6] msec.,, p=0,014; Testul Redley de Interferentd a Culo-
rilor (culori si denumire diferite), 27,8 [15,8 - 116,0] vs. 25,4
[13,8 - 98,8] msec., p<0,0001; Testul Redley de Interferenta
a Culorilor (marimea interferentei), 17,7 [2,5 - 48,8] vs. 16,0
[0,6 - 68,3] msec., p=0,002 (toate compararile: preoperator vs.
postoperator). Diminuarea proportiei de pacienti cu valori al-
terate ale testelor neurocognitive mai mult de 1 SD, 1,5 SD sau
2 SD de la medie este exponentiald. Proportia pacientilor cu 2
si mai multe teste alterate cu 1 SD de la medie, a fost de 23%
in preoperator si de 15,4% in postoperator; cu 1,5 SD de la
medie - 8,6% si 6,0%, iar cu 2 SD de la medie - 2,6% si 3,4%,
respectiv, preoperator si postoperator.

Concluzii. Prevalenta DCPO la pacientii tineri, operati pe
cavitatea abdominald, este cuprinsa, in limitele de 3,4%-6,0%.
Diagnosticul de DCPO trebuie stabilit in baza devierii de cel
putin 1,5 SD de la medie a valorii postoperatorii fata de valoa-
rea preoperatorie in cel putin 2 teste neurocognitive dintr-o
baterie de 5 teste diferite aplicate.

Cuvinte cheie: teste neurocognitive, disfunctie neurocog-
nitiva postoperatorie, criterii de diagnostic.
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Abstract

Introduction. Postoperative neurocognitive dysfunction
(POCD) is an entity observed and described long time ago,
but less studied. No clear definition exists, neither exact di-
agnostic criteria. The aim of the study was to try to establish
diagnostic criteria for POCD based on the results of 5 neuro-
cognitive standard tests, validated, and used pre- and posto-
peratively.

Material and methods. Analytical, prospective, cohort
study. Approval from Ethical Research Committee. Informed
consent was signed and 176 complete files were analyzed.
Young patients, aged 18-60 y.o0., no comorbidities (ASA I-1I),
that underwent minor and medium abdominal surgeries,
took 5 neurocognitive tests on the day before surgery and on
day 7 after the surgery (Mini-Mental State Examination, Digit
Connection Test, Digit Symbol Substitution Test, Wechsler
Test and Ridley Colour Stroop Test). Pre- and postoperative
results were compared. Patients with 1, 1.5, and 2 Standard
Deviations in 1 to all 5 tests used in pre and postoperative
testing were identified and analyzed. Diagnostic criteria were
settled for POCD based on the results and analysis. Results are
presented as mean values and 95%CI or median and [extreme
values].

Results. Mini-Mental Status, 30 [21 - 30] vs. 30 [22 - 30]
points, p=0.5622; Digit Connection Test, 34.2 [14.5 - 122.0]
vs. 30.0 [14.0 - 101.0] seconds, p<0.0001; Symbol Sub-
stitution Test, 37.5 (35.2-39.7) vs. 40.0 (37.6-42.3) points,
p<0.0001; Wechsler Test Forwards, 6.0 [4.0 - 9.0] vs. 6.0
[4.0 -9.0] points, p=0.738; Wechsler Test Backwards, 4.0 (3.8-
4.3) vs. 4.1 (3.9-4.3) points, p=0.448; Wechsler Test Total,
9.9 (9.5-10.4) vs. 10.0 (9.6-10.5) points, p=0.547; Wechsler
Test (difference between forwards and backwards), 2.0 [0.0
- 6.0] vs. 2.0 [1.0 - 5.0] points, p=0.806; Ridley Test of Colors
(stroop color test) (interference magnitude), 17.7 [2.5 - 48.8]
vs. 16.0 [0.6 - 68.3] msec., p=0.002 (all comparison: pre-
vs postoperative). The proportion of patients with altered
values more than 1 SD, 1.5 SD or 2 SD from mean values has
diminished exponentially. The proportion of patients with
2 or more altered tests by 1 SD from mean value was 23%
preoperative and 15.4% postoperative; by 1.5 SD from mean
value was 8.5% and 6.0%, and altered tests by 2 SD from mean
values were found in 2.6% and 3.4% pre- and postoperatively
respectively.

Conclusions. Prevalence of POCD in young patients, that
underwent abdominal surgery, varies between 3.4% and
6.0%. POCD diagnosis should be established based on 1.5SD
from mean postoperative value in a number of 2 out of 5
different tests applied.

Key words: neurocognitive tests, postoperative neurocog-
nitive dysfunction, diagnostic criteria.



Introducere

Dintre numeroasele conditii patologice, cu care se con-
frunta specialistii in anestezie si terapie intensiva In perioada
perioperatorie, fac parte si tulburdrile neurocognitive. Acestea
includ delirul, sindroamele de disfunctii neurocognitive majo-
re si minore, fiecare incluzand o serie de subtipuri etiologice
(mentionate detaliat In DSM-5) [1].

Cu toate ca manifestarea de novo a unor tulburari cognitive
dupa interventia chirurgicala si anestezie a fost observata si
descrisa acum mai bine de o suta de ani, cercetari extensive
in acest domeniu au inceput sa fie realizate abia in anii 90 ai
sec. XX. Primul studiu relevant, multicentric (13 spitale), in-
ternational (8 state), care a abordat tulburarile cognitive post-
operatorii, a fost Studiul International al Disfunctiei Cognitive
Postoperatorii -1 (ISPOCD-1), urmat, curand, de cel de-al doi-
lea (ISPOCD-2) [2, 3]. O simpla cautare in ,PubMed” (Bibliote-
ca Medicala Nationala a Statelor Unite, https://www.ncbi.nlm.
nih.gov/pubmed/) arata ca numarul studiilor care au abordat
tulburarile cognitive postoperatorii a crescut exponential de-a
lungul anilor. Au fost investigate diferite categorii de varst3, ti-
puri de interventii chirurgicale, mecanisme fundamentale, fac-
tori de risc etc. Dar, in mod paradoxal, o definitie clara a DCPO
nu a fost formulata pana in prezent, cu toate ca termenul dat
este utilizat pe larg in literatura de specialitate [4]. Primele
criterii de diagnostic pentru DCPO s-au cristalizat abia in anul
curent (2018), Insa si ele lasa loc de suficiente interpretari si
discutii [5].

Asadar, DCPO reprezinta diminuare a functiei cognitive,
obiectiv mdsurabila la intervale variable, de pana la 3 luni sau
chiar panala 7,5 ani dupa interventia chirurgicala si anestezie
[5, 6, 7]. Persoana trebuie sa prezinte deficite noi in cel putin
2 arii (domenii) ale cognitiei, care sa dureze cel putin 2 sapta-
mani [8], iar aceste deficiente cognitive trebuie sa fie cuanti-
ficate prin testare neurocognitiva specifica, cu o deviere mai
mare de 1 SD de la medie in unul dintre testele aplicate [9].

Deci, nu existd, deocamdata, criterii univoce de diagnostic
pentru disfunctia neurocognitiva postoperatorie, iar cele utili-
zate fac, de fapt, imposibilad constatarea exacta a entitatii clini-
ce respective, cel putin, pe durata spitalizarii curente. Reiesind
de aici, ne-am propus sa determinam criterii de diagnostic
pentru DCPO 1n baza testarii neurocognitive efectuate pre- si
postoperator, care ar permite identificarea conditiei respecti-
ve pe durata spitalizarii curente a pacientului.

Material si metode

Studiu de cohortd, prospectiv, analitic, realizat in colabo-
rare dintre Catedra de anesteziologie si reanimatologie nr. 1
,Valeriu Ghereg”, USMF ,Nicolae Testemitanu” (baza clinica a
Institutului de Medicina Urgenta din Chisinau) (18.01.2011 -
15.12.2014) si Departamentul de anestezie si terapie intensi-
va nr. 2, Universitatea de Medicina si Farmacie ,Iuliu Hatiega-
nu”, Cluj-Napoca, Romania (10.02.2014 - 10.09.2014).

Protocolul de cercetare a fost aprobat de catre Comitetul
de Etica a Cercetarii al USMF ,Nicolae Testemitanu” din Re-
publica Moldova (procesul verbal nr. 03-100 din 20.12.2010,
presedinte CEC - Prof. Mihail Gavriliuc).
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Introduction

Neurocognitive dysfunction is of one of the numerous
pathological conditions that anesthesiologists face during
perioperative period. Among them: delirium, major and minor
neurocognitive dysfunctions, each of them with etiological
subtypes (extensively mentioned in DSM-5) [1].

Albeit de novo manifestations of cognitive dysfunction
following surgery and anesthesia have been described more
than one hundred years ago, extensive research on this matter
started only in the 90’ The first relevant study, multi-centric
(13 hospitals), international (8 countries) that approached
postoperative cognitive dysfunction was International Study
of POCD (ISPOCD-1), followed shortly by the second study of
this type (ISPOCD-2) [2, 3]. A simple search in PubMed data
base (https://www.ncbi.nlm.nih.gov/pubmed/) shows that
the number of studies on this matter has grown exponentially
during time. Different age, types of surgeries, fundamental
mechanisms, risk factors were investigated. But, paradoxically,
a clear definition of POCD has not been established until
present times, even though the entity is commonly used in
specialty literature [4]. First diagnostic criteria for POCD have
made their appearance this very year, but even these criteria
may vary in interpretation and discussion (2018) [5].

Therefore, POCD represents a diminished cognitive func-
tion, objectively measurable in variable time intervals, up to
3 months after the surgery or even 7.5 years after the surgery
and anesthesia [5, 6, 7]. The patient must show new deficits
in at least 2 areas of cognition, which last for minimum of 2
weeks [8], and these cognitive deficiencies must be measured
using specific neurocognitive testing, with a deviation greater
than 1 SD from mean values in one of the applied tests [9].

Therefore, there are no unequivocally accepted diagnostic
criteria for postoperative cognitive dysfunction, and the ones
currently in use make it impossible to ascertain the clinical
entity, at least during the current hospitalization. This is
why we aimed to determine diagnostic criteria for POCD
based on pre- and postoperative neurocognitive assessment,
which would allow us to identify POCD during the current
hospitalization of the patient.

Material and methods

Analytic, prospective, cohort study, done in collaboration
with Chair of Anesthesiology and Reanimathology no. 1
“Valeriu Ghereg”, Nicolae Testemitanu SUMPh (Clinical base
at Institute of Emergency Medicine, Chisinau) (18.01.2011 -
15.12.2014) and Department of Anesthesia and Intensive Care
no. 2, luliu Hatieganu University of Medicine and Pharmacy
from Cluj-Napoca, Romania (10.02.2014 - 10.09.2014).

The research protocol was approved by the Ethics Research
Committee of Nicolae Testemitanu SUMPh, from the Republic
of Moldova (verbal process no. 03-100 from 20.12.2010,
signed by the president of the committee - Professor Gavriliuc
Mihail).

Patients were selected and enrolled from the weekly sur-
gical schedule, which included elective abdominal surgery.
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Pacientii au fost selectati si inrolati consecutiv, din progra-
mul operator al sdptamanii, care se referea la chirurgia abdo-
minala electiva. Consultatia preoperatorie a pacientilor, din
punct de vedere anestezic, a constat in interviul standardizat
preoperator, examenul medical general obiectiv, verificarea
rezultatelor testelor de laborator si celor paraclinice, evalua-
rea cdilor aeriene, rezervei biologice a sistemelor de organe,
stratificarea si gestionarea riscurilor, conform practicii profe-
sionale curente.

Partea experimentald a constat In efectuarea a 5 teste ne-
urocognitive diferite, 24 de ore preoperator si la ziua 7 posto-
perator, care a inclus:

1) Digit Span Test (DST) - evalueaza capacitatea de a
repeta, din memorie, numere formate din 2 si mai multe cifre,
inainte si inapoi. Se Inregistreaza numarul de cifre memorizat
si pronuntat in sens anterograd si retrograd. Durata testului -
7-10 min.

2) Digit Symbol Substitution Test (DSST) - evalueaza ca-
pacitatea de a codifica cifrele in simboluri simple. Se inregis-
treaza numarul de simboluri codificate in cifre timp de 90 de
secunde. Durata totald estimata a testarii - 4 min.

3) Digit Conection Test (DCT) - capacitatea de a uni printr-o
linie continua un sir de cifre in sens ascendent, contra crono-
metru. Durata estimata a testului: 8 min.

4) Minimental Status Examination (MMSE) - o estimare
globala a capacitatii cognitive a persoanei. Durata: 10 minute.

5) Reedley Colour Stroop Test (RCST) - intarzierea la pro-
nuntarea culorii scrise in raport cu culoarea de fond reala de
pe foaie (situatiile cand culorile scrise coincid si cand nu coin-
cid cu cele de fond). Durata testdrii - 2 min.

Pentru testele MMSE si RCST, s-a utilizat versiunea de lim-
ba romana. Testarea neurocognitiva pre- si postoperatorie a
fost efectuatd de una si aceeasi persoang, in biroul investiga-
torului, intr-o ambianta confortabila si fara distractori din ex-
terior.

Marimea esantionului necesar pentru testarea ipotezei a
fost precizat dupa acumularea unui numar initial de pacienti,
care a permis identificarea prevalentei disfunctiei cognitive
postoperatorii la tineri (18-60 de ani), care nu era raportata la
data respectiva 1n literatura. Aceasta a fost estimata a fi intre
10-12%. Marimea esantionului necesar a fost calculata, utili-
zand formula propusa de Hulley S. et al. (2013) [10]:

N=4xZa>xPx (1-P)/(W?), (1)
unde:
a=(1-CL)/2

P - proportia (prevalenta presupusg, asteptatd) (P = 0,12);

CL - nivelul de confidenta selectat (CL = 95%);

W - largimea intervalului de confidenta (W = 0,1).

Astfel, a = (1-0,95) /2 = 0,025, iar derivata normala stan-
dard pentru «, Za = 1,96.

Inlocuind, N = 4 x 1,962x 0,12 x (1 -0,12) / 0,1% = 162 de
pacienti; respectiv, numarul de pacienti cu DCPO in esantionul
calculat de 162 de persoane de inrolat ar trebui sa fie cuprins
intre 19 si 21.
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Anesthesiological preoperative consult was done as part of the
standard preoperative consult, general medical examination,
laboratory test evaluation, and airway assessment, evaluation
of biological status of all organ systems, stratification and man-
agement of risks according to current professional practice.

The experimental part consisted of 5 different neurocogni-
tive tests, done 24h before surgery and 7 days after the sur-
gery, and it included:

1) Digit Span Test (DST) - evaluated the capacity of repea-
ting, memorizing numbers that consist of 2 or more digits,
forward and backwards. The number of memorized and pro-
nounced digits, forward and backwards was registered. Dura-
tion 7-10 min.

2) Digit Symbol Substitution Test (DSST) - evaluates the
capacity of numbers codification into simple symbols. The
number of codified during 90 seconds symbols is registered.
Estimated time for testing - 4 minutes.

3) Digit Connection Test (DCT) - evaluates the capacity to
draw a continuous line between numbers, in an ascending
way in a certain time. Estimated time for testing - 8 minutes.

4) Mini Mental State Examination (MMSE) - a global esti-
mation of cognitive capacity. Duration - 10 minutes.

5) Ridley Colour Stroop Test (RCST) - delay in pronunciation
of the written name of colour printed with a different colour
(situations when the name of the colour and the real colour
are the same and not the same). Duration - 2 minutes.

MMSE and RCST were used in Romanian language. Pre-
and postoperative testing was performed by the same person,
in the examinator’s office, in a comfortable ambiance without
external distractions.

The size of the study group necessary for hypothesis tes-
ting was calculated after gathering an initial number of pa-
tients, which allowed to identify prevalence of postoperative
neurocognitive dysfunction in young patients (18-60 years).
Prevalence which wasn’t yet reported in literature. This was
estimated to be 10-12%. The required size of the study group
was calculated using he formula proposed by Hulley S. et al.
(2013) [10]:

N=4xZa*xPx (1-P)/(W?, (D
where:
a=(1-CL)/2

P - proportion (supposed, expected prevalence) (P = 0.12);

CL - selected confidence level (CL = 95%);

W - widening of confidence interval (W = 0.1).

In such way, a = (1 - 0.95) / 2 = 0.025, and normal standard
derivation for a, Za =1.96.

After substitution, N = 4 x 1.96% x 0.12 x (1 - 0.12) /
0.12 = 162 patients; respectively, the number of patients with
POCD in the study group of 162 patients should be between
19 and 21.

Inclusion criteria were:

= Adult young patients aged 18-60 y.o.;

= Patients that signed the informed consent;

= Planned surgery, minimal or medium abdominal surgery;



Criteriile de includere in studiu au fost:
= Pacienti adulti, de varsta tanara (18-60 de ani);
= Care au dat un acord informat in scris pentru a fi inclusi
1n studiu;
= Interventie chirurgicala programata, de amploare medie
sau mare In cavitatea abdominal3;
= Pacientul a fost in stare sa inteleagd si sa raspunda la
intrebarile puse, sa completeze chestionarele si testele
remise.
Criterii de nonincludere in studiu au fost:
= Pacient cu bronhopneumopatie obstructiva cronica, cu
hipoxemie (PaO, sub 100 mmHg) sau hipercapnie (PaCO,
peste 45 mmHg);
Pacient cu insuficienta cardiaca congestiva NYHA III-1V;
Pacient cu hipertensiune intracraniana depistata ante-
rior;
Complicatii sau conditii perioperatorii, capabile sa inter-
fereze capacitatea cognitiva a pacientilor (sepsis, hemo-
ragie peste 500 ml, necesitatea de reinterventie etc.);
Maladii, conditii sau tratamente ce interfereaza capacita-
tea cognitiva (tulburdri cognitive preexistente, depresie,
insuficientd hepatica sau renald, tratament cu antidepre-
sive etc.).
Criterii de excludere din studiu au fost:
= Dorinta pacientului de a iesi din studiu, manifestata la
orice etapa a cercetarii;
= Survenirea unei complicatii postoperatorii, care poate
afecta starea generala, motivatia sau capacitatea de co-
laborare;
= Date neconcludente sau incomplete din chestionar.
Datele primare au fost numerizate in tabele Excel, dupa
care au fost importate in softul de analiza statistica GraphPad
Prism, versiunea 6 (GraphPad Software, San Diego, CA, SUA).
Utilizand comenzile corespunzatoare din soft, au fost con-
struite curbele de distributie a valorilor parametrilor testelor
neurocognitive, realizate preoperator si postoperator. Pe aces-
te curbe au fost identificate si marcate valorile parametrilor
aflate la distanta de 1, 1,5 si 2 devieri standard fata de medie,
valori, care au fost utilizate pentru departajarea conditiei de
rezultat ,normal” fata de rezultat ,anormal”. Ulterior, in baza
de date au fost identificati pacientii care au prezentat rezultate
considerate a fi anormale (valorile testelor dela 1, 1,5 si 2 SD
distanta de la medie) ale testelor neurocognitive, precum si
combinatiile de rezultate anormale din 1, 2 si mai multe teste.
Ulterior, in baza rezultatelor individuale, s-a argumentat sta-
bilirea diagnosticului de disfunctie neurocognitiva postopera-
torie si s-a apreciat prevalenta reala a conditiei patologice re-
spective la pacientii tineri (18-60 de ani), operati pe abdomen.
Tipul de distributie a seriilor de date analizate a fost veri-
ficata cu testul D’Agostino-Pearson; respectiv, pentru analiza
parametrilor de tip continuu cu distributie non-gaussiana a
fost aplicat testul Wilcoxon al rangurilor pereche (1. engl. Wil-
coxon matched-pair signed rank test), iar pentru cei cu distri-
butie normala - testul t-Student pereche bicaudal.
Datele de tip categorie sunt prezentate drept valori abso-
lute si relative sau, dupa caz, drept mediana si valori extreme.
Datele de tip continuu sunt prezentate sub forma de medie,
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= Patient was able to understand and answer questions, to
fulfill a questionnaire and submitted tests;

Non-inclusion criteria were:

= Patients with COPD, with hypoxemia (PaO, less than 100

mmHg) or hypercapnia (PaCO, over 45 mmHg);
= Patients with congestive heart failure NYHA III-1V;
= Patients with known elevated intracranian pressure;
= Complications or perioperative conditions that might
interfere with cognitive capacity (sepsis, blood loss over
500 ml, need for re-intervention etc.);

= Diseases, conditions or treatments that interfere with
cognitive capacity (pre-existent cognitive dysfunction,
depression, renal or liver failure, intake of antidepre-
ssants etc.).

Exclusion criteria were:

= Patients will to terminate participation, at any stage of

the study;

= Postoperative complication that may affect general state,

motivation or cooperation;

= Non-concluding data or incomplete data from the ques-

tionnaire.

Primary data was imported into Excel tables, then im-
ported into statistical analysis soft GraphPad Prism, version 6
(GraphPad Software, San Diego, CA, USA).

Using soft commands, distribution curves of parameters
values from neurocognitive testing were built, both pre- and
postoperatively. On these curves, parameters values situated
between 1, 1.5, and 2 standard deviations were marked. These
values were used for delimiting “normal” from “abnormal”
results. Afterwards, patients that had considerable abnormal
results at neurocognitive tests (test values from 1, 1.5 and 2 SD
from mean value), as well as combinations of abnormal results
in 1, 2 or more tests, were identified. Based on individual
results, the diagnosis of POCD was set and real prevalence
was appreciated among young patients (18-60 y.0.), that
underwent abdominal surgery.

Distribution type of data series was verified using D’Ago-
stino-Pearson test; respectively, for analysis of continuous
type parameters with non-gaussian distribution - Wilcoxon
matched-pair signed rank test was applied, and two-tailed
t-Student test was applied for parameters with normal distri-
bution.

Category type data are presented as absolute and relative
values, or, occasionally as mean value and extreme values.
Continuous data are presented as mean values, confidence
interval 95% of the mean value (95%CI) and extreme values.

Results

During the study, 414 eligible surgeries were registered,
out of which 313 patients were visited and informed by the in-
vestigator. Thirty five patients refused participation. Informed
consent was signed by 278 patients, 92 of them refused fur-
ther participation after surgery was performed. Other 10
cases had incomplete data (one or more pre/postoperative
scores was missing from 5 neurocognitive tests applied). Fi-
nally, 176 complete cases were analyzed.
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interval de incredere de 95% al mediei (95%CI) si valori ex-
treme.

Rezultate

Pe durata studiului, au fost inregistrate 414 interventii eli-
gibile, dintre care, au fost vizitati si informati de catre investi-
gator 313 pacienti. Au refuzat din start participarea 1n studiu
35 de pacienti. Au semnat acordul informat 278 de pacienti,
dintre care 92 de persoane si-au retras participarea in studiu
dupa ce au beneficiat de interventia chirurgicala, etapa I (pre-
operatorie) a cercetdrii fiind, la ei, deja realizata. Alte 10 dosa-
re au avut date incomplete (lipsea unul sau mai multe scoruri
preoperatorii si/sau postoperatorii in unul sau mai multe tes-
te neurocognitive din cele 5 aplicate). In final, dosare cu date
complete, analizate - 176.

Repartizarea pe sexe (barbati versus femei) a pacientilor
studiati a fost de 62 (35,2%) vs. 114 (64,8%). Caracterizarea
generald a lotului de cercetare este prezentata in Tabelul 1.

Spectrul interventiilor chirurgicale, de care au beneficiat
pacientii inrolati in studiu, sunt prezentate in Tabelul 2.

Rezultatele generale ale testarii neurocognitive preopera-
torii si postoperatorii sunt prezentate in Tabelul 3.

Diferente statistic semnificative intre valorile preopera-
torii versus postoperatorii s-au constatat pentru testele NCT,
DSST si toate cele trei componente ale testului Redley de inter-
ferenta a culorilor; nu au fost atestate diferente pentru testele
MMSE, testul Wechsler. Totusi, o serie de pacienti au avut mo-
dificari individuale semnificative in postoperatoriu, de cel pu-
tin 1 SD de la medie fata de valoarea preoperatorie a testului.

Distribuirea frecventelor valorilor testelor (preoperatoriu
si postoperatoriu), cu indicarea valorii corespunzatoare dis-
tantei de 1 SD, 1,5 SD si 2 SD de la medie, sunt prezentate in
Figurile 1-5. Orientarea frecventelor de distributie este data
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Gender repartition (male vs. female) of patients enrolled
into the study was 62 (35.2%) vs. 114 (64.8%). General char-
acteristics of the study group is presented in Table 1.

The spectrum of surgical interventions that benefited pa-
tients enrolled in the study is shown in Table 2.

The overall results of preoperative and postoperative neu-
rocognitive testing are shown in Table 3.

Significant statistical differences between pre- vs post-
operative values were noted for NCT, DSST and all 3 parts of
the Ridley Color Stroop Test; no differences were noted for
MMSE, Wechsler tests. Nevertheless, a series of patients had
significant individual modifications at postoperative tests of
minimum 1 SD from mean value of the preoperative test.

Distribution of test value frequency (pre- and postopera-
tive), with marking of corresponding distance of 1 SD, 1.5 SD
and 2 SD from mean value, is presented in Figures 1-5. Orien-
tation of distribution frequency is set by the direction of evo-
lution to pathology of the score (lowering values for MMSE,
DSST and increasing score values for DCT, Wechsler, RCST).

Table 3 shows absolute values of neurocognitive tests
applied, accordingly to distance of 1 SD, 1.5 SD and 2 SD
from mean value, and, if required, of cut-off values (normal-
pathological), reported in literature. Cut-off values were tested
afterwards for being relevant as diagnostic criteria for POCD.

Classification principle for individual values obtained after
pre- and postoperative neurocognitive testing is presented
in Figure 6. Therefore, during retrospective verification of
individual values of preoperative neurocognitive testing, pa-
tients with at least 1 SD from mean preoperative value were
identified. After the surgery, this insignificant proportion of
patients, had either normal values (improvement of test re-
sults), or maintained results equal to their preoperative levels

Tabelul 1. Caracterizarea generala a lotului de cercetare (n=176).

Tabelul 1. General characteristics of the study group (n=176).

Parametri // parameters media // mean 95%Cl extreme // extremes
Masa corporald, kg // body weight, kg 78,5 75,0-82,0 42,0-115,0
inaltimea, cm // body height, kg 167,7 166,0-170,0 150,0-190,0

BM], kg/m? 28,0 26,7-29,3 17,5-42,8

Durata interventiei chirurgicale, min // lenght of surgery, min 76,0 64,8-87,0 15,0-325,0

Durata anesteziei, min // lenght of anesthesia, min 115,0 103,0-127,0 35,0-380,0

Virsta, ani // age, years 45,7 43,6-47,9 18-60

Tabelul 2. Spectrul interventiilor chirurgicale, realizate la pacientii studiati (n=176).
Table 2. The spectrum of surgeries, performed in enrolled patients (n=176).

Tipul interventiei chirurgicale // Type of surgery

n (%)

Colecistectomie laparoscopica // laparoscopic cholecystectomy
Herniotomie, hernioplastie ventrald // herniotomy, ventral hernia repair

Herniotomie, hernioplastie inghinala // herniotomy, inguinal hernia repair

Rezectie gastrica // gastric resection

Alte interventii programate, pe abdomen // other abdominal scheduled surgery

79 (44,9%)
37 (21,0%)
26 (14,8%)
9 (5,1%)

25 (14,2%)
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Tabelul 3. Rezultatele generale (populationale) ale testdrii neurocognitive preoperatorii si postoperatorii (n=176).
Table 3. General results (populational) of pre- and postoperative neurocognitive testing n=176).

Denumirea testului Preoperatoriu Postoperatoriu
Test name Preoperative Postoperative P
Statutul Mini-Mental, t

atuttl Min-ental, puncte 30 [21 - 30] 30 [22 - 30] 0,5622*
Minimental Status Examination, points
Testul de C t N lor,

estul de Lonectare a Tumerelon, sec 342 [14,5 - 122,0] 30,0 [14,0 - 101,0] <0,0001*
Digit Connexion Test, sec
Testul de Substituire a Simbolurilor, puncte

37,5 (35,2-39,7 40,0 (37,6-42,3 0,0001

Digit Symbol Substitution Test, puncte ( ) ( ) < T
Testul Wechsler (inainte), t

estul Wechsler (inainte) p.unce 6,0 [4,0 - 9,0] 6,0 [4,0 -9,0] 0.738*
Wechsler Test (forward), points
Testul Wechsler (1 i), t

estul Wechsler (inapoi), puncte 40 (3,8-4.2) 41(3,9-43) 0,448+
Wechsler Test (backward), points
Testul Wechsler (total), t

estul Wechsler (total), puncte 9,9 (9,5-10,4) 10,0 (9,6-10,5) 0,547+
Wechsler Test (total), points
Testul Wechsler gdiferenge inainte-inapoi), punct(-?‘ 2,0 [0,0 - 6,0] 2,0 [1,0 - 5,0] 0,806*
Wechsler Test (difference forward-backward), points
Testul Redley de lnterfere.ngé a. Culorilor (culori si denumire identice), msec 9,9 [4,3 - 67,6] 93 [5,0 - 61,6] 0,014*
Redley Color Stroop Test (identical colors and labels), msec
Testul Redley de lnterferer?;é a Culorilor (culori si denumire diferite), msec 27,8 [158-116,0] 25,4 [13,8 - 98,8] <0,0001*
Redley Color Stroop Test (different colors and labels), msec
Testul Redley de Interferentd a Culorilor (marimea interferentei), msec 17,7 [2,5 - 48,8] 16,0 [0,6 - 68,3] 0,002*

Redley Color Stroop Test (interference magnitude), msec

Notd: Distributia valorilor seriilor de date verificata cu testul D’Agostino-Pearson. Pentru parametrii cu distributie non-gaussiana, aplicat testul
Wilcoxon matched-pair signed rank test (*), iar pentru cei cu distributie normald - testul t-Student pereche bicaudal (t). Datele prezentate sub
forma de medianad [minim-maxim] sau sub forma de medie (95CImin-95CImax).

Notd: Distribution of data series values verrified using D’Agostino-Pearson test. Wilcoxon matched-pair signed rank test was used for non-gaussian
distribution parameters, Two-tailed t-Student test was used for normal distribution parameters (). Data are presented as median [minimum-

maximum] or mean values (95CImin-95CImax).
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Fig. 1 ldentificarea valorilor de departajare (engl. ,cut-off values”)

a scorului MMS, utilizate pentru testarea relevantei lor in calitate de
criteriu de diagnostic pentru disfunctia cognitiva postoperatorie.
Notd: MMS - statutul mini-mintal; SD - deviere standard; R - valoare raportata
n literaturd. Drept referintd sunt luate doar valorile testarii preoperatorii.

Fig. 1 Identification of cutt-off values of MMS score, used in order to
test their relevance as a diagnostic criteria for POCD.

Note: MMS - minimental state; SD - standard deviation; R - value reported in
literature. For reference, only preoperative testing were taken.

1SD 1,6SD 2SD
1.0 — DCT postop

0.9 i

— DCT preop

© 0.54

.10 20 30 40 50 60 70 80 90 100
scorul DCT, sec

Fig. 2 ldentificarea valorilor de departajare (engl. ,cut-off values”)
a scorului DCT, utilizate pentru testarea relevantei lor in calitate de
criteriu de diagnostic pentru disfunctia cognitiva postoperatorie.
Notd: DCT - testul de conexiune a cifrelor; SD - deviere standard. Drept
referinta sunt luate doar valorile testarii preoperatorii.

Fig. 2 Identification of cutt-off values of DCT score, used in order to
test their relevance as a diagnostic criteria for POCD.

Note: DCT - Digit conection test; SD - standard deviation. For reference, only
preoperative testing were taken.
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Fig. 3 Identificarea valorilor de departajare (engl. ,cut-off values”) a scorului DSS, utilizate pentru testarea relevantei lor in calitate de
criteriu de diagnostic pentru disfunctia cognitiva postoperatorie.
Notd: DSS - testul de substituire a cifrelor cu simboluri; SD - deviere standard. Drept referintd sunt luate doar valorile testarii preopera-
torii.
Fig. 3 Ildentification of cutt-off values of DSS score, used in order to test their relevance as a diagnostic criteria for POCD.
Note: DSS - Digit symbol substituion; SD - standard deviation. For reference, only preoperative testing were taken.
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Fig. 4 Identificarea valorilor de departajare (engl. ,cut-off values”) a scorului Wechsler, utilizate pentru testarea relevantei lor in calitate de criteriu
de diagnostic pentru disfunctia cognitiva postoperatorie.
Notd: SD - deviere standard. Drept referinta sunt luate doar valorile testarii preoperatorii.

Fig. 4 Identification of cutt-off values of Wechster score, used in order to test their relevance as a diagnostic criteria for POCD.
Note: SD - standard deviation. For reference, only preoperative testing were taken.
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Fig. 5 Identificarea valorilor de departajare (engl. ,cut-off values”) pentru testul Redley de interferenta a culorilor (engl. Redley Colour Stroop
Test, RCST), separat pentru componentele cu culori identice, culori diferite si efectul propriu-zis de interferenta), utilizate pentru testarea

relevantei lor in calitate de criteriu de diagnostic pentru DCPO.

Notd: SD - deviere standard. Drept referinta sunt luate doar valorile testdrii preoperatorii.

Fig. 5 Identification of cutt-off values of Ridley Colour Stroop Test (RCST), separated for identical colors, different colors and interference effect; used in

order to test their relevance as a diagnostic criteria for POCD.

Note: SD - standard deviation. For reference, only preoperative testing were taken.

de directia evolutiei spre patologie a scorului (scaderea valo-
rii scorului pentru MMSE, DSST si cresterea valorii scorului -
pentru DCT, Wechsler, RCST).

In Tabelul 3 sunt transcrise valorile absolute ale testelor
neurocognitive aplicate, corespunzatoare distantei de 1 SD, 1,5
SD si 2 SD de la medie si, dupa caz, a valorilor cut-off (normal-
patologic), raportate in literatura. Valorile cut-off respective
au fost testate, apoi, prin prisma relevantei lor drept criteriu
diagnostic pentru disfunctia neurocognitiva postoperatorie.

Principiul de clasificare al valorilor individuale ale paci-
entilor In urma testarii neurocognitive preoperatorii si post-
operatorii este prezentata in Figura 6. Asadar, la verificarea
retrospectiva a valorilor preoperatorii individuale ale testelor
neurocognitive aplicate, s-au identificat persoane cu devieri
de cel putin 1 SD de la media preoperatorie. Postoperatoriu,
aceasta proportie nesemnificativa de pacienti a avut fie valori
normale (adica, ameliorarea rezultatelor testarii), fie si-au
pastrat nivelul preoperator (fara o ,agravare” suplimentara
postoperatorie). Pacientii care au prezentat valori preopera-
torii, Incadrate in limita de pana la 1 SD de la medie, posto-

(without additional postoperative “worsening”). Patients who
showed preoperative values less than 1 SD from mean values,
either maintained their cognitive functions or had a postop-
erative decline. This being said, patients suspected to suffer
from true POCD were considered only patients that had at
least 1 SD worsening of postoperative neurocognitive results,
comparing to normal preoperative values.

The proportion of patients that had a deviation of at least
1 SD from mean value in one, two, three, four and five neu-
rocognitive tests is presented in Figure 7. In a similar matter,
proportions’ distribution of patients with deviations of 1.5 SD
and 2 SD from mean values in one, two, three, four or 5 neu-
rocognitive tests is presented in Figures 8 and 9, respectively.

As figures 7, 8 and 9 show, diminution of proportion of
patients with altered neurocognitive tests more than 1 SD, 1.5
SD or 2 SD from mean value is exponential. The proportion of
patients that have 2 or more altered tests with 1 SD from mean
value was 23% preoperatively and 15.4% postoperatively;
with 1.5 SD from mean value - 8.6% and 6.5% respectively;
with 2 SD from mean value - 2.6% and 3.4% respectively.
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Tabelul 3. Valorile absolute ale testelor neurocognitive, aflate la distantd de 1, 1,5 si 2 SD de la medie.

Table 3. Absolute values of neurocognitive tests, at 1, 1,5 si 2 SD distance from mean value.
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Testul neurocognitiv Din literatura

Neurocognitivegtest Reported in literature 15D L5sD 25D
MMSE, puncte 24 28 27 26
DCT, sec neraportat // unreported 52,6 75,4 83,6
DSST, puncte neraportat // unreported 50 56 62
RCST (culori identice // same colors), msec neraportat // unreported 20 24 28
RCST (culori diferite // different colors), msec neraportat // unreported 42 48 54
RCST (interferenta // stroop), msec neraportat // unreported 26 30 34
Wechsler (diferenta inainte-inapoi // difference forward-backward) 3 3 - 4

Valori normale preoperator
Preoperative normal values

Valori anormale preoperator
Preoperative abnormal values

Valori anormale postoperator
Postoperative abnormal values

Valori normale postoperator
Postoperative normal values

Valori normale postoperator
Postoperative normal values

Valori anormale postoperator
Postoperative abnormal values

|

DCPO ?
POCD ?

Fara DCPO sau disfunctie cognitiva preexistenta
No POCD or preexistent cognitive impairment

Fig. 6 Modalitatea de calcul a procentului de teste neurocognitive alterate postoperatoriu.

Fig. 6 Modality of calculation of the percentage of altered postoperative neurocognitive tests.
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Fig. 7 Procentul de pacienti cu teste neurocognitive alterate (>1 SD).
Fig. 7 Percentage of patients with altered neurocognitive tests (> 1SD).
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Fig. 8 Procentul de pacienti cu teste neurocognitive alterate (>1,5 SD).
Fig. 8 Percentage of patients with altered neurocognitive tests (>1,5 SD).
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Fig. 9 Procentul de pacienti cu teste neurocognitive alterate (>2 SD).

Fig. 9 Percentage of patients with altered neurocognitive tests (>2 SD).



peratoriu fie si-au pastrat performantele cognitive, fie si le-au
redus. In acesata ordine de idei, suspecti de a face o DCPO ve-
ridica au fost considerati doar pacientii care si-au inrautatit cu
cel putin 1 SD performantele neurocognitive postoperatorii,
pornind de la valori normale preoperatorii.

Proportia pacientilor care au avut o deviere de cel putin 1
SD de la medie In unul, dous, trei, patru si cinci teste neurocog-
nitive este prezentata in Figura 7. in mod similar, distribuirea
proportiilor de pacienti cu devieri de 1,5 SD si de 2 SD de la
medie in unul, doud, trei, patru si cinci teste neurocognitive
este prezentata in Figurile 8 si 9, respectiv.

Din cate se observa din Figurile 7, 8 si 9 diminuarea pro-
portiei de pacienti care au alterate valorile testelor neurocog-
nitive mai mult de 1 SD, 1,5 SD sau 2 SD de la medie este ex-
ponentiald. Proportia pacientilor care au 2 si mai multe teste
alterate cu 1 SD de la medie, a fost de 23% in preoperator si de
15,4% in postoperator; cu 1,5 SD de la medie - 8,6% si 6,0%,
respectiv; cu 2 SD de la medie - 2,6% si 3,4%, respectiv, preo-
perator si postoperator.

Discutii

Tendinta ultimilor decenii ale medicinii perioperatorii este
acordarea asistentei medicale unei populatii tot mai varstnice,
cu mai multe tare, iar interventiile chirurgicale devin din ce in
ce mai complexe. Anesteziologia si terapia intensiva aplica ex-
tensiv diverse metode de suport vital inalt tehnologizat, care
pot mentine in viata organisme deosebit de fragile. Pe de alta
parte, cerintele fatd de calitatea asistentei medicale, rata redu-
sa a complicatiilor perioperatorii si la distanta, calitatea vietii
si revenirea la capacitatea, cel putin anterioard, de activitate,
sunt din ce In ce mai severe.

In aria responsabilititii specialistului in anestezie-tera-
pie intensiva intra o serie de stdri patologice noi, generate in
perioada perioperatorie, dar care pot avea un impact negativ
semnificativ dupa externarea la domiciliu. Este vorba, in speci-
al, de durerea postoperatorie persistenta [11], disfunctia neu-
rocognitiva postoperatorie [5], riscul de recurenta oncologica
[12, 13], de mortalitate sporitd la un an distanta [14] - com-
plicatii, pAnd nu demult, neluate in consideratie. Toate ele par
sa aiba o serie de mecanisme comune - disfunctia raspunsului
neuro-imuno-inflamator dupa interventia chirurgicala, schim-
barile neuroplastice maladaptive, conditionarea negativa, dar
si contributia unor factori potential gestionabili ai perioadei
perioperatorii.

Definitia DCPO nu este exacta. Criteriile de diagnostic nu
sunt consensuale. Impactul real al DCPO asupra evolutiei,
morbiditatii si pronosticului postoperatoriu precoce si tardiv
nu este, deocamdata, cunoscut. DCPO, in opinia noastr3, repre-
zinta o suferinta tranzitorie de organ (in cazul dat - a creieru-
lui), manifestata prin tulburarea usoara sau medie a functiilor
cognitive (memoria, atentia, concentrarea, viteza de procesare
a informatiei), indusa de stresul operator si, posibil, de aneste-
zie, cu contributia unor factori de risc de origine perioperato-
rie (hipotermia, anemia, hipoxemia, sarja embolica cerebrala,
hipotensiunea arteriala etc). Nu trebuie de ignorat, in aceasta

Determinarea criteriilor de diagnodtic pentru disfunctia neurocognitivd postoperatorie

Discussion

For the last decades, perioperative medicine tends to of-
fer medical assistance to aging populations, with more co-
morbidities, and surgeries become more and more complex.
Anesthesiology and intensive care applies expensively diverse
methods of complex technologies for vital support that can
maintain alive even fragile patients. On the other hand, the
patients’ requirements that the medical system faces are very
high and increasing: reduced rate of perioperative and long
term complications, quality of life and recovery to previous
activity capacities.

The anesthesiologist and intensive care specialists is now
responsible for a series of new pathologies, generated during
the perioperative period, that might have a negative impact
after discharge. Of special interestare: persistent postoperative
pain [11], postoperative neurocognitive dysfunction [5], risk
of oncological reoccurrence [12, 13], one year mortality [14] -
complications that were not considered until now. All of them
seem to have a series of common mechanisms - dysfunction of
the neuro-immune-inflammatory response after the surgery,
maladaptive neuroplastic changes, negative conditioning,
and contribution of potentially manageable factors of the
perioperative period as well.

Definition of POCD is not precise. Diagnostic criteria are
not consensual. The real impact of POCD on evolution, mor-
bidity and postoperative short term and long term prognosis
is not known yet. In our opinion, POCD, is a transitory organ
suffering, expressed by mild or medium decline of cognitive
functions (memory, attention, concentration, speed of infor-
mation processing), induced by the surgical stress and pos-
sibly, by anesthesia, with contribution from preoperative risk
factors (hypothermia, anemia, hypoxemia, cerebral embolism,
hypotension etc.). The role of acute or worsening of chronic
illness that demanded surgery should not be ignored as well.

POCD is more of a subclinical entity that needs to be
identified with special tests. Complex neurocognitive testing,
that implies several areas of cognition at the same time, using
validated and standard scores, is indispensable in detection of
changes and establishment of POCD diagnosis [15].

Thus, the present study, some tests (NCT, DSST, RCST)
showed some pre- vs. postoperative differences on a popula-
tional level, other tests (MMSE, Wechsler) - did not. Values of
some tests have normal distribution (Gaussian) among popu-
lation, others - don’t. However, when the number of the lot
is big enough, or approaches the statistical total, these diffe-
rences become statistically insignificant from the point of
view of discrimination capacity of the test. It is still unclear
when individual differences between tests (pre- vs postopera-
tive) are considered “pathological”.

Rudolph ]. et al. (2010), after analyzing 62 articles out
of 1311, studied diagnostic criteria for POCD reported in
literature [16]. Most frequent were: > 1SD in 2 tests, factorial
analysis, Z scores, individual values dynamics, different to zero,
expert consensus. We used analysis of pre- and postoperative
results of frequency distribution. According to our study, the
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situatie, rolul maladiei acute sau celei cronice, In acutizare,
care a impus efectuarea interventiei chirurgicale.

DCPO este, mai curand, o entitate subclinica, care necesi-
ta a fi identificata prin teste speciale. Testarea neurocognitiva
complex3, care sa implice mai multe dimensiuni ale cognitiei
concomitent, utilizind, in acest scop, instrumente specifice
standardizate si validate, este indispensabild pentru detecta-
rea schimbarilor si, eventual, Incadrarea lor in diagnosticul de
disfunctie neurocognitiva postoperatorie [15].

Astfel, In cercetarea de fata, unele teste (NCT, DSST, RCST)
au manifestat, in plan populational, pentru unele diferente
postoperatorii vs. preoperatoriu, altele (MMSE, Wechsler) -
nu. Valorile unor teste au o distributie normala (gaussiand) in
populatie, altele - nu. Totusi, cAnd volumul esantionului este
suficient de mare, sau tinde catre totalitatea statistica, aceste
diferente dintre distributia normald vs. cea asimetrica devin
nesemnificative din punctul de vedere al capacitatii de discri-
minare a testelor statistice aplicate. Ramane de vazut diferen-
tele individuale dintre teste (postoperatoriu vs. preoperatoriu),
sidin ce moment anume acestea pot fi considerate ,patologice”.

Rudolph J. et al. (2010), in urma unei analize detaliate a 62
de articole din 1311 trecute in revistd, a studiat criteriile de
diagnostic ale DCPO, raportate in literatura [16]. Cele mai frec-
vente au fost: =1 SD 1n 2 teste, analiza factoriala, scorurile Z,
dinamica valorilor individuale, diferenta fata de 0, consensul
expertilor. Noi am utilizat analiza distribuirii frecventelor re-
zultatelor preoperatorii versus postoperatorii. Criteriile cele
mai rezonabile pentru stabilirea diagnosticului de DCPO, in
urma propriilor cercetari, le consideram devierea de cel putin
1,5 SD de la medie in cel putin 2 teste dintr-o baterie de 5, care
sa implice diferite arii cerebrale.

Factorii potential de bias al prezentului studiu ar fi: anxi-
etatea si durerea preoperatorie (performante mai rele), efec-
tul de Invatare a testului (rezultate postoperatorii mai bune),
teste prea usoare sau prea dificile (nu permit detectarea di-
ferentei), efectul medicamentelor (anestezice, sedative, anal-
gezice), eroarea de tip I (cresterea probabilitatii unui rezultat
fals-pozitiv din cauza numarului mare de parametri). Proble-
mele metodologice ale testarii functiei neurocognitive posto-
peratorii sunt discutate extensiv in lucrarea lui Funder K. et al.
(2010) [15] si ale analizei statistice - in lucrarea lui Lewis M.
etal (20014) [17].

Concluzii

1) Disfunctia neurocognitiva postoperatorie este o entita-
te clinicd distinctd, generata de interventia chirurgicala si de
anestezie, cu concursul foarte probabil al unor factori de risc,
conditii si evenimente perioperatorii specifice, dar si comorbi-
ditati, care se incadreaza in clasa tulburarilor cognitive usoa-
re, tranzitorii. Cu toate acestea, posibilitatea influentarii rezul-
tatelor la distanta ale tratamentului, calitatii vietii sau pronos-
ticului de catre DCPO nu trebuie ignorata, in special, In randul
populatiei geriatrice, care beneficiaza de interventii majore.
Aspectele respective necesita cercetari prospective tintite,
multicentrice, cu metodologie, expertiza si analiza riguroasa.
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most reasonable criteria for POCD diagnostics is at least 1.5
SD from mean value of 2 tests out of a total of 5 tests used that
imply different cerebral areas.

Potential bias factors of this study might be: anxiety and
postoperative pain (lower performance), effect of “learning the
test” (better postoperative results), effect of medication (an-
esthetics, sedatives, analgesics), type 1 error (increased prob-
ability of a false-positive result because of a large number of
parameters). Methodological problems of postoperative neuro-
cognitive testing are extensively discussed in the paperwork of
Funder K. et al. (2010) [15], and problems of statistical analysis
- in the paperwork written by Lewis M. et al. (2014) [17].

Conclusions

1) Postoperative neurocognitive dysfunction is a distinct
clinical entity, generated by the surgical intervention and an-
esthesia, probably enhanced by a number of risk factors, spe-
cific perioperative conditions and events, as well as enhanced
by comorbidities that classify as mild transitory cognitive
dysfunction. However, the possibility of its influence on long
term results, quality of life or prognosis should not be ignored,
especially in geriatric patients that undergo major surgeries.
These aspects need goal-directed prospective, multi-centric
studies with rigorous methodology, expertise and analysis.

2) There is a high probability that POCD might appear in
young adults, without major comorbidities (ASA I-II), after
minor and medium abdominal surgeries. Estimated preva-
lence of POCD in this category of patient’s ranges somewhere
between 3.4%-6.0%. Although this fact was assumed in our
study, the obtained results require additional external valida-
tion.

3) POCD diagnosis should be established based on at least
1.5 SD from mean postoperative value vs preoperative value in
atleast 2 neurocognitive tests, out of a total of 5 different tests.
A different combination of tests, other that used in the present
study, might show more specific and sensible results, but this
fact needs additional research.
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2) Exista o probabilitate Tnalta ca disfunctia neurocogni-
tiva postoperatorie sa se manifeste si la pacientii tineri, fara
comorbiditati deosebite (ASA I-II), dupa interventii chirurgi-
cale de amploare mica si medie pe cavitatea abdominala. Pre-
valenta estimata a DCPO la aceasta categorie de pacienti este
cuprinsa, cel mai probabil, in limitele de 3,4%-6,0%. Cu toate
ca acest fapt a fost probat de cercetarea noastra, rezultatele
obtinute necesita o validizare suplimentara, externa.

3) Diagnosticul de DCPO ar trebui de stabilit in baza devie-
rii de cel putin 1,5 SD de la medie a valorii postoperatorii fata
de valoarea preoperatorie in cel putin 2 teste neurocognitive
dintr-o baterie de 5 teste diferite aplicate. O combinatie de tes-
te, alta decat cea utilizata in prezentul studiu, ar putea, avea,
probabil, rezultate mai specifice si mai sensibile, Insa si acest
aspect necesita cercetdri suplimentare.
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