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Introduction

In 1955, for the first time, Betford described POCD in elderly persons [2] and
this way, he started a new direction for research.

POCD is defined as a decline of cognitive functions following surgery at
several weeks or months distance [3]. Incidence of POCD in heart surgery varies
between 30% and 80% during the first postoperative week, being 60% in the
following several months [4, 5]. In major, non-cardiac surgery, POCD has an
incidence of 26% at one week distance after the surgery, being 10% at 3 months after
the surgery [6].

Patients that showed signs of POCD at discharge, had higher mortality risks in
the first 3 months of the postoperative period. According to Steinmetz et al, patients
that showed cognitive impairment during 3 postoperative months as well, had higher
chances to die in the first postoperative year (2009) [7].

The mechanism of POCD is not yet known, but neuro-inflammation is blamed
to be one of the causes [8]. There is a variety of other factors that may contribute to
the development of POCD and can’t be ignored: age, educational level, strokes [6],
major surgery or history of multiple surgeries [9], genetic factors (apoprotein E) etc
[10].

POCD was evaluated using batteries of neuro-psychological tests that cover
several areas of cognitive functions such as reading, memorizing, orientation etc. So,
the multitude of tests used by different researches raise a lot of questions: is it
possible to create a single test that would reflect all areas of cognitive function?
Which would be the ideal combination between these tests in order to establish
POCD?



Unification of these questionnaires and an ideal template has not been created
yet. Thus, the proposed questionnaires need to be validated as a screening method of
POCD.

Material and methods

In order to reach the aim of this study, relevant articles were searched for in
PubMed data base, published in the last 15 years. The following key-words were
used: postoperative cognitive dysfunction diagnostic criteria, assessment, evaluation.
Only articles written in English were selected. Exclusion criteria were: article not
available in full-text, lots of patients less than 100, synthesis articles, methanalysis,
restrospective research aticles, articles based on delirium, research that enrolled
patient that underwent neurosurgery, Parkinson or Alzheimer, research among

children, animal studies

Results
A number of 296 articles were identified and sorted according to inclusion

criteria (Fig . 1). Ten articles were subject of final analysis (Tab. 1).

Results observed during final analysis:

e Number of patients enrolled in the study was ranging from 100 to 997 patients.

e The following diagnostic tools were identified: MMSE (Mini Mental State
Examination), TMT (Trail Making Test or Korean Trail Making Test),
RAVLT (Rey’s Auditorial Verbal Learning Test), RAVLT-LT (Rey’s
Auditorial Verbal Learning Test Long Term Memory), GP / PBT (Grooved
pegboard, preferred hand, non dominant), STROOP (Stroop color word
interference test), DST (Digit Span Test), DSST (Digit Symbol Substitution
Test), VFT (Verbal Fluency Test), VVL (Visual Verbal Leaning), ECO
(Examen Cognitif par Ordinateur), DECO (Deterioration Cognitive Observee).

e As diagnostic tools for POCD a number of test from 2 to 10 tests were used per

research. In a total number of 10 articles, 24 questionnaires were used. Thus, 1



questionnaire is present in 6 different articles, 3 questionnaires are present in 5
articles, 1 questionnaire is used in 4 articles, 6 questionnaires is stated in 3
articles, 4 questionnaires is present in 2 articles and 9 questionnaires were
stated 1 time each.

e Most of the studies were focused on cardiac surgery, being used in 6 out of 10
articles. Also orthopedic and urological surgery and invasive procedures such
as coronarography were stated as well.

e According to the analyzed studies, the incidence of POCD ranges between
3.1% and 52%.

Table 1.

Author Numbe | Diagnostic tool | Type of | Diagnost | Results
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of study) |s for
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al.; 2014 | include | Shifting Test arthroplasty | score > | patients out of
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ECC and 12%
in the ECC
group.
According  to
the Z score,
POCD was
found in 30% in
the group
without ECC
and 28% in the
ECC group.
POCD at 3 and
12 months
distance had no
significant

differences.

Note: MMSE -Mini-Mental State Examination, TMT-Korean Trail-Making Test (or
Trail-Making Test), GP-Grooved Pegboard, RAVLT rey’s auditorial verbal learning
test, RAVLT LT-rey’s auditorial verbal learning, test long-term memory, GP (or
PBT)- Grooved pegboard test performed (preferred hand, not dominant), STROOP-
Stroop color word interference test, DST- Digit Span test, DSST-digit symbol
substitution test, VFT-verbal fluency test, VVL-Visual Verbal Learning Test, ECO =
Examen Cognitif par Ordinateur (evaluated on a computer), DECO - Détérioration

Cognitive Observee

Discussion

We identified 10 articles that fulfilled the criteria of the proposed aim. A large
variety of diagnostic tools has been found that included 24 tests, with a mixture of
them in 10 publications. The most common test used for POCD diagnosis was



Grooved pegboard test, which reflects visual and motor orientation areas [12, 13, 14,
16, 18, 19]. Evaluation of cognitive areas in publications is very variable, most of the
authors used different questionnaires, but nevertheless not all of them cover all
cognitive areas. Probably it is impossible to cover all cognitive areas without
exhausting the patient, due to the fact that testing requires quite an amount of time.

Most of the studies were made on patients from cardiac surgery [13, 14, 16, 19,
20]. Cardiac surgery is very specific, patients being exposed to a higher risk of
embolization or cerebral micro-embolization with thrombi formed due to
extracorporeal circulation. Thus, patients have a higher risk for POCD. Other surgical
fields, such as: abdominal and urological surgery [18], orthopedic surgery [11, 16,
17] and invasive procedures [17] are less studied. The small number of studies
regarding POCD in other fields other than cardiac surgery suggests that extensive
studies are required.

A series of articles were excluded from the final analysis due to a small number
of enrolled patients. Probably these studies need to be made using a statistically
relevant number of patients.

POCD varied between 3.1% and 52%. The reason of this large range of
POCD’s incidence relies in age differences of patients, type and duration of surgery,
definition criteria of POCD ( 1, 2 or 3 questionnaires), way of interpretation of the
results (standard deviationl, 1.5, 2, Z score, RCI).
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Fig. 1. Flow chart of publication selection.

All selected patients from the past 10 years= 296

Do not correspond to the topic= 122

Publications submitted to primary analysis=174

Publications excluded as being irrelevant= 164
Less than 100 patients=51

Synthesis articles=9

Articles based on retrospective studies=7
Delirium=14

Full text not available(abstract)=25

Brain surgery=17

Repetitive= 21

Studies made on children= 2

Articles written in other languages other than English=4

Publications included in the final analysis=10
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I'ennaniii CeBepun

TIATHOCTHAYHI KPUTEPIi MICJSIONEPAIIIHOT KOTHITUBHOI
TUC®YHKIIIT: OTJISII JITEPATYPH

Beryn. [licnsonepariiina korHituBHa nucdynkiiss (POCD) xapakrtepusyeTbes
MOTIPIIEHHSM KOTHITMBHHX (YHKIIN (HaBYaHHA, maMm'siTi, KOHIIEHTpaIlii Ha 00'€KT1),
AK1 3'IBIISIFOTHCS MMICIIs aHeCcTe31i Ta XipypriuHux BTpydanb, Moller J. et al, 1998. [1].
Bnepme, POCD 0Oyna onucana y mitHix gioged B 1955 pomr Bedford P [2].
OcoOnMuBICTh KOTHITUBHOI CHCTEMHM IIOJISITA€ B 1i CKJIAMHOCTI, SIKa BHMAarae Oe3iid
ONUTYBAJIBHUKIB JUIsi TocTaHOBKM jiarHo3y POCD. J[lo TtenmepimHbOro wyacy,
1eaibHUI TecT a0o yHi1(IKOBaHA METOAMKA BUKOPUCTAHHS ONUTYBAJIbHUKIB LIE HE
CTBOpEHi. TakuM YMHOM, MTPOTIOHOBAHI OMUTYBAJIBLHUKHM HEOOXITHO CTaHIapTU3YyBaTU
1 omiHUTH iX BamigHIicTh moj0 POCD 3 mopanpmmM moka3oM ix €heKTHBHOCTI Ta

3aCTOCOBHOCTI.

Marepiasm i w™eroau. Biamosimni crarri Oynu  3Haiigeni B PubMed 3
BUKOPUCTAHHAM HACTyIHUX KJIIOYOBMX CHIB: TicJsonepaliifHa KOTHITUBHA
nuchyHKIIS, M1arHOCTHYHI Kputepli Ta omiHka. g anamizy Oynau mpencTaBliieHi
CTaTTI 32 OcTaHH1 15 poKiB.

Pesyabtatu. byno 3naiineHo 296 crarei, siki BIANOBLAAINA KPUTEPIIO BKIIOYEHHS, 3
Hux 10 cTtaTteil cTanmu mpeIMeToM OCTATOYHOTO aHamidy. B omyOmikoBaHMX CTaTTsIX
Oyno 3HaiineHo 24 onutyBadbHMKa 10 oiiHimi POCD. Takum uunHOM, B 6
nocaipkennax [12, 13, 14, 16, 18, 19, 20] sukopucroByBasiimcs Mini-Mental State
Examination, Grooved pegboard test (preferred hand) 1 Grooved pegboard test (non
dominant). ¥ 5 nocmimkennsx [11, 13, 14, 15, 16, 18, 19, 20] Oynu 3acTocoBaHi 1Ba
ormutyBajbabHuka (STROOP - Stroop colour word difference test i DSST-digit
symbol substitution test). OnwuryBambauk TNM BukopucTOBYyBaBCc B 4
nocmimkennsax [12, 13, 14, 19]. The Visual Verbal Learning test, concept shifting
test, letter digit coding, Digit Span Test Oynu BusiBieHi B TpboX cTaTTsx [11, 13, 15,



18, 19, 20]. ¥V aBOX HOCHIIKEHHSX IPEICTABJICHI HACTYITHI OMUTYBAJIbHI JIUCTH:
Rey's auditorial verbal learning test (RAVLT), Rey's auditorial verbal learning test
long-term memory (RAVLT-LT), verbal fluency test (VFT), visual verbal learning
test (VVL), controlled oral word association test, consortium to establish a registry
for Alzheimer's [13, 14, 16, 18]. B onHOMY 3 A0CIHiIPKEHb OYJI0 BUKOPUCTAHO BICIM
onutyBanbHuKiB: Word Learning Task, Auditory Verbal Leaning Test Digit, Disease
verbal fluency-animals, Examen Cognitif par Ordinateur (ECO), Deterioration
Cognitive Observee (DECO), Mental Control, Visual retention, Paired-Associate
verbal learning [14, 16, 17, 19]. 3rigHo 3 mymKor0 pi3HMX aBTOpiB, yactota POCD
KonuBaeThes Bix 3,1% mo 52%.

BucnoBku. Benuke po3maiTTs ONUTYBaJIbHUKIB, SIKI BUKOPUCTOBYIOTHCS ISl OI[IHKU
POCD, npu3BoauTh 10 ABO3HAYHOCTI B MOTO T1arHOCTHIII.

KurouoBi ciioBa: nucyHKIlis, KOTHITUBHI, TICIsSOMNEpalliiHi.

YK 617-089:616.89-008.45/46:616-039.71
I'ennaguii CeBepuH

JTAATHOCTUYECKHUE KPUTEPUHU MTOCJIEONEPAIIMOHHOM
KOITHUTUBHOM JUCO®YHKIIUUN: OB30P JIUTEPATYPBI

Beenenue. [TocneoneparonHast KOTHUTUBHAs TUChHYHKLIHS (POCD)
XapaKTEepU3yeTcsl YXYyIIIEHUEM KOTHUTUBHBIX (QYHKIUN (OOydeHHs, TMaMsTH,
KOHIICHTpAaIluid Ha OOBEKTE), KOTOpPhIE TMOSIBISIOTCS TIOCJE aHECTe3uh U
xupyprudeckux BmermmatesnbcTB, Moller J. et al, 1998 [1]. Buepseie, POCD 6bia
omvcaHa y mnOXWibiXx soaeii B 1955 romy Bedford P [2]. OcobenHocThIO
KOTHUTHUBHOUM CHCTEMBI 3aKJIF0YACTCS B €€ CIIOKHOCTH, KOTopas TpeOyeT MHOYKECTBa
OTNPOCHHMKOB sl ToctaHoBku auarHo3a POCD. Jlo Hacrosmero BpeMeHH,
UJCANbHBIA TECT WM  YHU(DHUKAIUIIMpOBAHHAS  METOJWKA  WCIIOJIb30BAHUS
OTPOCHUKOB e€IIe He CcOo3JMaHbl. Takum o00pa3oM, Mpeasaraeémple OMPOCHUKU
HEO0OXOJMMO CTaHJAAPTU3UPOBATH U OIEHUTH MX BAIUIHOCTH B oTHOIIeHHH POCD c

H&HBHGﬁMHM JOKa3aTCIbCTBOM HX 3(1)(1)6KTI/IBHOCTI/I 1 IPUMCHHUMOCTH.



Matepuanbl u Metoabl. COOTBETCTBYIOIIME CTaThu ObuTH HaiineHsl B PubMed c
MCIIOJIb30BaHUEM CIIEIYIOMIMX KIIOUEBBIX CJIOB: MOCJEOINEpalMoOHHasi KOTHUTHUBHAs
TUChYHKIMS, JUarHOCTHYECKHME KpUTEepUHM U oleHka. [lns ananuza Obuid
IIPEACTABIICHBI CTAThU 3a Iocieanue 15 ner.

Pe3yabtatbl. bputo Haiineno 296 craredf, KOTOpPbIE COOTBETCTBOBAIM KpPUTEPHS
BKJIIOUEHMsI, U3 HUX 10 crareil crajau NpeaMeToM OKOHYATEeNIbHOro aHaiu3a. B
OINyOJIMKOBAaHHBIX CTaThsIX ObLTO HaljaeHO 24 ompocHuka 1o ouenke POCD. Takum
obpasom, B 6 mccinenoBanusx [12, 13, 14, 16, 18, 19, 20] ucmons3oBamucs Mini-
Mental State Examination, Grooved pegboard test (preferred hand) u Grooved
pegboard test (non dominant). B 5 uccnemoBanusx [11, 13, 14, 15, 16, 18, 19, 20]
ObLTM ipuMeHeHb! 1Ba BonpocHuka (STROOP — Stroop colour word difference test u
DSST-digit symbol substitution test). Onpocank TNM wucnons3oBaics B 4
uccnenoBanusix [12, 13, 14, 19]. The Visual Verbal Learning test, concept shifting
test, letter digit coding, Digit Span Test 6pUTH OOHapy>KeHbI B Tpex crarhsx [11, 13,
15, 18, 19, 20]. B nByX wuccienoBaHHSX NPEACTABICHBI CIECAYIOIIUE OIMPOCHBIC
muctel: Rey’s auditorial verbal learning test (RAVLT), Rey’s auditorial verbal
learning test long-term memory (RAVLT-LT), verbal fluency test (VFT), visual
verbal learning test (VVL), controlled oral word association test, consortium to
establish a registry for Alzheimer’s [13, 14, 16, 18]. B onHOM 13 nccnenoBanuii ObLIO
UCIIOJIb30BaHO BoceMb onpocHUKOB: Word Learning Task, Auditory Verbal Leaning
Test Digit, Disease verbal fluency-animals, Examen Cognitif par Ordinateur (ECO),
Deterioration Cognitive Observee (DECO), Mental Control, Visual retention, Paired-
Associate verbal learning [14, 16, 17, 19]. CornacHO MHEHHIO pa3jIMYHBIX aBTOPOB,
yactora POCD konebnercs ot 3,1% mo 52%.

BeiBoabl. bosbiioe pazHooOpasue oNnpoCHUKOB, UCTIONb3yeMbIX A ouienku POCD,
MIPUBOJIMT K IBYCMBICTICHHOCTU B €TO IUarHOCTHKE.

KioueBble ci1oBa: TUCPYHKITNS, KOTHUTHBHBIC, ITOCICONIEPAIMOHHBIC.
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DIAGNOSTIC CRITERIA FOR POST-OPERATIVE COGNITIVE
DYSFUNCTION: LITERATURE REVIEW

Introduction. Postoperative cognitive dysfunction (POCD) is characterized by
deterioration of cognitive performances (learning, memory, focusing) that appears
after anesthesia and surgery, Moller J. et al, 1998 [1]. For the first time, POCD was
described in elderly persons in 1955 by Bedford P [2]. The peculiarity of the
cognitive system is its complexity that requires a large variety of questionnaires in
order to asses POCD. An ideal test or a unification of questionnaires has not been
made yet. Thus, the proposed questionnaires need to be standardized and validated

for POCD assessment with further proof of its utility and applicability.

Material and methods. Relevant articles have been searched in PubMed using the
following key words: postoperative cognitive dysfunction, diagnostic criteria,
assessment and evaluation. Articles from the last 15 years have been submitted for
analysis.

Results. A number of 296 of articles have been identified, according to inclusion
criteria, out of them, 10 articles were subject of final analysis. In the published
articles, 24 questionnaires regarding POCD assessment were found. Thereby, Mini-
Mental State Examination, Grooved pegboard test (preferred hand) and Grooved
pegboard test (non dominant) were used in 6 studies [12, 13, 14, 16, 18, 19, 20]. Two
guestionnaires (STROOP — Stroop colour word difference test and DSST-digit
symbol substitution test) were applied in 5 studies [11, 13, 14, 15, 16, 18, 19, 20].
The TNM questionnaire was used in 4 researches [12, 13, 14, 19]. The Visual Verbal
Learning test, concept shifting test, letter digit coding, Digit Span Test were all
identified in 3 articles [11, 13, 15, 18, 19, 20]. Two researches contain the following
questionnaires: Rey’s auditorial verbal learning test (RAVLT), Rey’s auditorial
verbal learning test long-term memory (RAVLT-LT), verbal fluency test (VFT),
visual verbal learning test (VVVL), controlled oral word association test, consortium to
establish a registry for Alzheimer’s [13, 14, 16, 18]. Eight questionnaires were used
by a single research: Word Learning Task, Auditory Verbal Leaning Test Digit,

Disease verbal fluency-animals, Examen Cognitif par Ordinateur (ECO),



Deterioration Cognitive Observee (DECO), Mental Control, Visual retention, Paired-
Associate verbal learning [14, 16, 17, 19]. According to different authors, POCD
varies between 3.1% and 52%.

Conclusions. A big variety of questionnaires used in POCD appreciation leads to
ambiguity in its diagnosis.

Key words: dysfunction, cognitive, postoperative.
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