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OAHTIIEX I'TA TOYX XYITPA®EIX

O ggyaoteg mov vmoPdAlovron yio dnpooievon amootélhova
povo niextoovirnd otn dievBuvon:

dimivals@otenet.gr

%o xat’ €E0{QEON 1AL HETE aTTd GUVEVVONOY OTHY TAXVIQOMUXKT|
devBvvon:

Anuftong Bahoopidng

Avominwtig Atevbuveig Zhvratng:

«EAMvixn) AvouoOnororoyio»

Bouothwv 26

151 21 Iedun,

ovpupwvo PE TIC 00NYiES OV OvABEQOVTIUL OTO TUNUa
«ITgoetopaoio Tov deboovx». O egyaoies vrofdalhoval otV
ehMANVIRT now ayyArr) YAdooa.

Tevixég 00N yieg
3to meQodd EAAHNIKH ANAIZOHZIOAOTTA
onuooteboviar  #xAvirés raL  TEWROUOTHES  MENETEC,

evilapEQovoeg meguTTMoels, dpboa avaordmnong, edrd
Go0ga, Gba oUVTOENS ®ou EMOTOAES QOGS T ZUVTaEN.
Emtiong, pmogel va dnpootevBolv xortnés Priov, mou
amootélhovton ot Z0vToEn YU autdv 10 o%omd o ohieg
OTt0 EMOTNUOVIRES CUVAVTTOELS.

AEohdynon xo drogbmoers. Oha ta GeBoa vtopdriovral
ot 2vvtaxtxn Emtooni yia volon. H Zvvroxtint Enitgori)
ewdomolel Tovg ovyyoadels av to dpbBo Toug éyive dexto,
0toQQipON e 1 YoeLdCeTon TEOmOTONoeLS TTOLY Yivel dextd. Ou
OUYYQAPE(S TRETEL VO #QUTOUV avTiygopa GAOU TV VAKOD
710V VITOPEALOVY 0TO TTEQLOOLKO, RODMS KAl TNG AANAOYQADIOG
pe tn Zuvroxtind] Emtortt).

O AevBuvtig Z0vtakng éxel 1o duralmpo vo Tnthoel Ol
TaL OTOLYE(OL 1O DEDOUEVOL TTOV TTQOEX VPOV RATA TN dLeEyYT)
™G HeAETNG (§ynoLom omd apuodia OQYavVa, oUYRATABEOT
000evdv, omoTeAEOUATO R ATT.).

Tuvodevtxn) emotor). H goyaoio ouvvodevetan amd
EMOTOM), OTNV omoto oL ouyyQudelc avagpégovv OTL TO
VA0 TG LEAETNG, OEV €xel ouYYXROVWS uTtofAnOel o€ nolom Yo
dnuooievor, olte £éyxel dnpooievdel oe GO TEQLOOWXO.
EEalpgeon amoteholVv oL OMUOOoLEDOES G  TEQIANELS
ouvvedpiwv. OloL oL cuyypadels TEOoLVTOYQGDOVY TNV
EYRVQOTITA TWV ATTOTEAEOUATWV, ®OODG RO TNV TOQAYDONON
TOV OTTOXAELOTLROU SLROLMDUOTOS TG TTVEVUOLTLRTG LOLORTN TG
otmv EAAHNIKH ANAIZOHZIOAOITA. H emotoAf
OOQMVETOL ROL OTTOOTEANETOL EYXQWUN OF MAEXTQOVLXT)
poed bmp, jpg, tif ) gif pe péyroto péyebog 500 kb pali pe tnv
goyaota.

HOuwd xou vopund Oépore. =t pebodoroyia, oL ouyyoadels
va avadégovv Ot Yo TV OleEarywyn g HeAETng, g
whvirig N egyaotnolaxng, éhafayv Ty £yxoLon tg auddiag
Emutgomig Agovtoroyiog tov NOGOROUEIOV %OlL, TIQOXELUEVOU
yioe whvixd] €Qevval, va £XouV T ouYROTABEST) TV AoDEVDY
OV peleTNONROY. Ze €Qyaoleg OmMOU YONOLHOTOWONHOY
melopaTOma, va vtoPdiletan xow 1 Adew TG AQUOdLOG
emTEOmNG. Agv mEEMEL VA avOaPEQOVTAL TO. OVOUATO 1 T

aQyrd Twv acbevirv olte va avayvoitovtat oL aobeveig
0g PWTOYQUPIES, EXTOC AV VITAQYEL £YYOQPT ovyroTABED)
tove. Edv xonoomolotv vixd mov £ouv Qo youHEVMS
OMuootevBel, Omwg Tivareg, ELROVES 1) RE(UEVA, VO ATOOTELAOUV
pali pe v egyaoio Ty AdEL TOV GUYYQADEMV ROl TOV EXOOTY
Yl ETOVadNUOoievon).

IMpocrownacio Tov gdgov. Yrropdrlovtal to mowtdtvmo
o€ Ynpuaxny uoopn amo tov xeluevoyodpo Word (Microsoft®).
H egyaoia va elvor daxtvhoygadpnuévn pe dapdodmon
oehidag A4, meobdoto Tovidyiotov 2,5 cm xar OTAG
owdotnua oe 6Ao TO meluevo, mivaxes xor AeCdvreg. H
aoBunom twv oeMdmv vo paiveton 0to emdvo deELd dxeo g
oehidag. H oehida tithov Goboov aobpeitor pe 1.

To =nelpevo meguhapfdver oehida tithov, meQiAnym,
ewoaywyn, upebodoloyia, amoteléopota,  ovlhnTnom,
eV aQLOTiES, aryyhnt) ey, PpMoyoadio. Kabe péoog tov
nelpévou va oyitel oe Eexmwoloth oeAida.

Yerida tithov. Ilegiéyxer tov titho tov GEOgov, Ta
ovopata Twv ovyyeodémv, To %EVIQO Omd TO Omolo
TQOEQYETAL 1] EQYAO(O, TO Ovoua, TN dLevBUVOT, TOV aElOUd
Thedp@vovu xou fax Tov ovyygadéa mov elvon vevBUVOGS Yo
™V ahinroyoadia - emrovmvio pe T Zuvtontixi Emttoorm.
Na avadpégovtar oL mNyég OLROVOMXNG OTNELENS YLt TN
deEarymyn g perétng (lvotitoUta, GaQuUOKEVTIHT ETOLQEIN,
Poafeio ®.Axt.), ehpdooV UmAYOVV. ZT0 TENOG THG 0EAIDOS T{TAOV
va ovoupéQeTan £vag aUvTouos TIthog.

EAvien) megidqyn. H meolnym auth) yoddetor ot
de0teQn oehida. TTQOXEWWEVOU VLo RMVIRES HOL EQYALOTIQLUKES
pelétec, oty meQiAnym meguhapBavovtol: 0 oxomés THS
uerétng, n uebodoloyia, to amoreréouata, ota omoio mEMEL
va avapEéQovial oL UETES TES, oL 0TaBEQEs amoxAioels,
n otanonxy afwAdynon xar ta ovumeodouota. Ou
eVOLOPEQOVOES TTEQUTTMOELS, OL CLVOLGROTINOELS KOl TOL ELOWMAL
GBoa va ovvodeoviar amd olvIoun meQiM . Zxnomodg
™G oUVTOUNG QUTHG TTEQIMYNG elvan 1 peTddpoaon g oty
Ayyhui). Metd omd v megiMnym yoddovron ov Aé&eis-
xAedud, Tov emAéyovron amd ToV ®oTdAoYo TOV MEEWV TOV
ONUOOLEDOVTOL OTO TTEQLOAKO.

H ayyhuf meplhnym va elvon moth petddpoaon g
eMN VNG 1] TTEQLOOOTEQO EXTETAUEVY), e ETrEDAAIOES: OX%0TOG,
uebodoloyia, amoreléouara xar ovumeodouara. H ayylxi
QAN moonyeiton Tov ®atohdyou Twv PAoyoadndv
avopoo@v xou TeQLhauPivel T AEEN “summary” otV aQyn
™G 0eMdag. AxohovOOUV Ta OVOUTO TWY TVYYQapEwY ue
xepaltaia, omws oL idtoL Ta yodpovv oty Ayyiixij, o Titlog
THG EQYAOLOG %O TO XEUEVO TNG QY YAXRIIG TEQIANYNS.

Ewoywyi). Avadépetal to oxentind Tng eQyootag xat
devrouviCetan o oxomdg .

Me0Bodoroyia. [Tegrypddpovton ue hetropépeta 1 péBodog
%o 0 eEomopdg ov yonowpomotOnxrav. I'o xabiegmpéveg
pebddove, diveton 1 Ploygadirn avadod T aQyrNg
inyns. Ta paouoxa avap£Qovtal Ue T GOQUOXOLOYLXT] TOUS



ovopaoio. [Tegrygddetar 1 uEB0dOG TG oTOTLOTIRYG AVAAVONG
TOV ATTOTEAECUATOV.

Amoteréoparta. ITagovoldLovron o nelpevo, mivoreg
vYoudpuég TaQaotdoels. No artopelyeTaL 1) eavaAMpr| Twv
OTOTEAEOUATWV OE RE(UEVO, TTIVAKRES RO ELOVES. Z€ TaREVOEON
VO ONUELDVETOL 1] ETLOV T BE0T VARV HOW ELKOVOV.

Tuinnon. Zvlnteiton 1 oovdoudTNTA TV EVENUAT®Y,
dilvetan Eupoon ota véa oToL el TOV TEOXRDITTOUY ATt T
UEAETN noL OUVOEOVTOL TO. ATOTEAECUOTA UE EXEVA OTTO
mponyolpeveg pelétes. Kotohfjyer pe ouuméoaopc mov
otneitetol Gueca ota omotTeAéopUATO.

Movadeg puérgnong »on svuforo. Movades naog, unrovg
now Oyrnov elvou, avtiotowya, to yxhdyoouuo Pdoovg, To
LETEO %O TO AlTEO. Ol CUYHEVTQMOELS VO OVOLDEQOVTOL HOTA
TQOTIUNON OF YOOUUONOQLOL (TT.%. mol/L) avti oe povéadeg palag
(mg/L). Ov povddeg mieong eivar mmHg 1) cmH,0. Mmogel va.
xonotpomo0ei 1 povéda, stieons Tov CUOTNUOTOS LOVAdWV
ST, kPa. Ta oOpfola vo yoddpovior o0ppwva e TOUg rmOLreg
Tov AeBvoig Opyaviouot ITgotumomoinong.

Bihoyoadic. ITegihapufdvoviar povo Piployoodies
GeBowv, eAMMVIROV noL EEVOV, ®aL TEQUAMPEWV  TTOV
dpootetoviar o meQLodwd mov meQLhapfdvel to Index
Medicus. Ou QM pels dev moémel vo. eiva TOAUOTEQES TWV
TOUDV eTMV. OL avoryvoTeg TRETMEL VoL €Y 0VV TROOPaOY o8 Oheg
g Prproyoadies. O fiployoadies apOuotvion pe agofirois
apols, pe ™) oepd mov eppaviCovror oto xeluevo.
1o nelpevo, ov Pphoyoadiréc mogamoutés yoddovron
pe tov avEovta aQud mov ¢pégovv oto PBAoyoadnd
1OTANOYO G enBETES HOW EQV Elval 0TO TENOG TNG TEOTAONG,
voapovron petd omd v telelo. Ze xGOe Piphoygadint
ovapoed avoyoddovtal Ta embeTa xat Ta aQyxd CAwY TV
ovyyoapéwy, o TITAog TG €9y adiag, o TITAog TOV TEQLOOX0Y
oe avvtunon ovpdwva pe To Index Medicus and Science Citation
Index, 70 £t0G, 0 TOUOG AL 0L GEADES (TN ®au TedevTaia,).
O uéyotos aoBucs Pplioyoapixay avapoodv avd doboo
elvau 25. [poxeuévov yia doboa avaoxomnong, eivar OexTég
uéyot 50 fifroyoapurés avapooés. Mali pe v egyooio vo
OTTOOTEMAETOL RO GOTOTUTTIOL TNG TEMOTNG GEMOAG OADV TV
€QYAOLMV TTOV AVapEQOVTAL OTO %EIUEVO WG PLPMoyQadirésg
ovopopés (Apbpo olivtaEng Téuog 30, tevyog 3, 1996).
IMagadelypato:

ITepioduxo: Reuben SS, Steinberg RB, Kreitzer JM, Duprat
KM. Intraveous regional anesthesia using lidocaine and ketorolac.
Anesth Analg 1995; 81:110-3.

BiBlio % Movoyoapia: Booij LHDL. Neuromuscular
transmission. London, BMJ Publishing Group, 1996, pp. 124-59.

Kepdlawo oe Piflio: Hobbs WR, Rall TW, Verdoon TA.
Hypnotics and sedatives; ethanol. In: Goodman & Gilman’s The
pharmacological basis of therapeutics. Edited by Hardman JG,
Limbird LE. New York, McGraw-Hill, Health Professions Division
1996, pp. 361-96.

Hivaxes. O ®d0e mivarag daxntvloyoadeiton oe Y wELoTH
oehda non pe dumhd dudotnua. O mivareg aOpovvToL ue
0QaProlg Y0QOXRTNQES UE TN O EPAVLONG OTO HE(UEVO.
H AeCavra yia #dOe mivaxo yodpeTaL exdve amo Tov mivaxda.
A€V Y0NOLUOTOLOVVTAL VITOONUELDOELS. OL povAades pe Tig omoleg

exdpoAaLovtal To amoTeEMEoUOTA OVaYQAdOoVTOL 08 TaQEVOEDN
oty ayn »édbe otNing. O otabegés amoxhioels pégovton
péoa og mapévieon (sd), oyt wg +. Oy eQLocdTeEQOL 0ITd TQELS
mivoreg ova dpBgo.

Ewoves zou portoypadies. Eyyoopes potoyoadies f
OYTMOTO LETOTQETOVIUL O OTTOYQMOELS TOV YRQL, EXTOG KO
av oL ovyyeAdEls avaAapPAvouV TO ®OOTOG EXTUTMONG.
Amootéhhovtal oe MAextoovixi poedn bmp, jpg, tif N gif
pe péyoto péyebog 250 kb m #dbe pio. H ovopaoio toug
avtiotol el ot Béomn Tovg oto xeipevo (Y. ewmodva 1.jpg).
e meglnTwon mov oL pwToyQadies £xoUv OTOAEl EYXOWUES,
v deV VITAQYEL OLOLPOQETLXT] EVNUEQWOT), LETOTRETOVTAL OF
OOTTEOMOAVEES Y WEIG OUVEVVONOT LE TOug cuyyoadeis. Ou
YOOPHES TAQAUOTAOELS, TOL OYTUOTOL KO TO YOOLULUOLTO TV
oXMUATOV TTEéTEL va. elvon oyedtaopéva erayyeluatind. Kabe
dwToyoadia, emdva 1) oxNuUa vo ouvodeDETAL aItd GUVTOUN
meglentin) AeCavta. ‘Oheg ol Aeldvteg dontuhoygapoivron
pe Outhd dudotnua oe o oehido xow eEnyolv olufola,
yoaupoto i auuols mou dégel 1) etrdva. Oy mepLocdteges
omd ToeLs emoveg avd .o0oo N o ouvolrdg aELOUOS TVanwY
nOW EWOVOV VO UV vrtePaivetl Toug £EL.

Agboa

1. KhMvinég zon goevvnuxés uneréres. IlogovoldCovv
TO. OTTOTEAEOUOTOL TTQMWTOYEVOUG RALVIXTG 1] EQYOOTNQLOXTG
€0evvag (xeiuevo 1500-4000 AéEews, un ovumeoiiaufavouévyg
™6 TEQIANYNGS, Tuvdxwy xow BipAioyoapLdv).

2. Khvirég megurrmosrs. TTegryodipovv uxpés oelpég
HMVIRODV TEQUTTMOEWV 1] o povn megimmTmon). I'ivovtan dextég
epOoOV apogovv véo Begormelo 1) OmAVIO. ETTAOXT] RO
onuovted aouvidn rhvird owvopeva (xeiuevo 800-1500
Aé&erg). OL evOLOpEQOVOES TTEQUTTMOELS TTOU OVOXOLVAVOVTOL
omd eWdimevpévoug ota Metenmtoudevtind Mabfuata g
EAAnvinng AvawoOnoiohoyinic Etaupeiog prootv emiong vo
dnpootevBoiv oto eELodnd. O aLBUOS TwV cuyyeapEmv dev
WITOQEL VaL VTEQPOVEL TOUG TOELS RO ROT™ €EAIQEDT) e GLOELOL
™G Zuvtaxrtxig Emtoornig Toug mévTe.

3. Avaoromioers. Eivar dpBoa mov adpoov otig rhvinég
N Paowég emotipes, To omolo meQLypddpouv, agloloyolv
now seofaivouv og xoutr] NON dMpootevuévoy virol
(reiuevo 3000-6000 AéEeis). Ou Ppiioyoadinés avapopés
aopotvtar pe ) oglpd o eudavitovrar oto xeipevo. O
aQPOS TV ovyyeodémV HmoQEl va elvor S0 péYQL TOELS.
Ou avaoromnoelg yoddoviar petd amd TEOOHANON TG
Zvuvtaxtxng Emtgorig.

4. Ewdwd agOpa. ITegrypddouvv otogund 1 eminongo
0¢pata ovoroOnotoloynot evoladEéQovtog (2000-4000 Aé&es).
O 0QOUOS TV oVYYQUDEWMY LIToEl VoL elvai 000 PEYQL TOELS.

5. Emotorés meog T XvUvraEn. IleguhapPdvouv
oUvtopo. oxdha ywo. dmuootevdévia doboo N Bépota
veviro¥ eviladpégovtog. TTpémel vau elvan avTIreLUEVIRES RO
emorodounuinés. YropdAhovrar og 3 avtiyoado (200-400
Aé€eig).

6. Omdies Emomuovizav Zvvaveieewv. Apoooiv Tig
Paonég emOTHUES, VITOELOLOTNTES RO ELOROTNTES CUVODELS
pe v AvawoOnotohoyio (500-1000 Lé€es).

Awoorevdotnre 2.9.2009



MANUSCRIPT REQUIREMENTS

Manuscripts for reviewing and publication should be
prepared in the form described and sent only by e-mail to:

dimivals@otenet.gr

Editorial pollicies

Articles published are Clinical investigations,
Laboratory investigations, Case reports, Reviews, Special
articles, invited Editorials and Letters to the Editor. Also
published are Book reviews and Reports of scientific
meetings.

Peer review. All articles are reviewed by two or
more reviewers to assess significance and originality of
the submitted material. Authors should keep everything
submitted and all correspondence from the editorial board.

Covering letter. The submitted manuscript should
be accompanied by a covering letter stating that the
material submitted has not been submitted for publication
or published in whole or in part elsewhere, except
for abstracts published after presentation in scientific
meetings. All authors should sign and confirm that they
have read the manuscript before publication and attest the
validity of data. The author(s) undersigned states that he
(they) transfers all copyright ownership to the Hellenic
Society of Anaesthesiology, in the event that this work
will be published in Acta Anaesthesiologica Hellenica. The
covering letter should be scanned and sent in colour in bmp,
jpg, tif or gif; the total size of the document (manuscript
included) should not exceed 500 Kb.

Ethical considerations. A statement is needed in
the Methods section that the study was approved by an
appropriate Ethics Committee and informed consent
from patients was obtained. For animal investigations
the statement that the study was approved by the author’s
institutional committee is needed. Permission of the
author and publishers must be obtained for the direct
use of previously published material (texts, illustrations,
tables) and must accompany the manuscript submitted for
publication. Human subjects should not be identifiable.
Do not use patients’ names, initials, or hospital numbers.
A patient must not be recognizable in photographs unless
written consent of the subject has been obtained.

Manuscript preparation. Submit the original
manuscript in Microsoft® Word doc., paper size A4 with
margins at least 25 mm using double spacing throughout,
including references, tables and figure legends. Show the

page number in the upper right-hand corner of each page,
beginning with the title page as 1. Each article consists
of title page, summary, introduction, methods, results,
discussion, acknowledgements and references. Each section
of the article should start on a separate page.

Title page. Include on the title page: (a) All authors’
names, (b) the name(s) of Department(s) and Institution(s)
where the work was done, (c) name, address, telephone
number and fax number of author(s) responsible for
correspondence about the manuscript/and or reprint
requests, (d) state that reprints will not be available if this
is the case, (e) name the sources of financial support from
foundations, institutions, pharmaceutical and other private
companies in the form of grands and awards, (f) type
an abbreviated title of no more than 50 characters at the
bottom of title page.

Summary. Write the summary on the second page.
Summary for the Clinical and Laboratory investigations
should have the following headings and information:
Background and objectives (why you studied) Methods
(how you studied), what the Results were (include mean
values, standard deviations and statistical P values where
appropriate), and Conclusions. In case the article is
published in English, this summary will be translated into
Greek by the editor. This format does not apply to the Case
reports and Review articles, which should be accompanied
by a two to four lines summary discribing briefly the Case
report or the Review (like a long title). The purpose of this
summary is the translation to the Greek language as the
journal is bilingual. At the end of the summary select the
appropriate key words from the list.

Text. Methods. Describe methods, apparatus and
procedures in detail to allow others to reproduce the
results. Describe any modification of previously published
methods and give the reference, or for established methods
give the reference to the original source. Use the generic
names of drugs. Describe the statistical methodology used
in this section.

Results. Present the results in logical sequence in the text,
tables and illustrations. Do not repeat data unnecessarily
in the text, tables and figures. Avoid unwarranted numbers
of digits.

Discussion. Include in the discussion the implications
of the findings, emphasize new aspects of the study and
relate the observations to other revelant studies. Close with
conclusions but avoid conclusions not supported by the
data.



Units of measurement and abbreviations. Standard units
of mass/length/and volume are kilogram/meter and litre,
respectively. Report concentrations in molar units (e.g.
mmoles/litre) when feasible; if in doubt give the mass units
as well (e.g. milligrams per cent). The preferred units for
reporting pressures are either mmHg or cmH,O. The SI unit
for pressure (kPa) may be used. Define all abbreviations
except for those approved by the International System of
Units for length, mass, time, electric current, temperature,
luminous intensity and amount of substance.

References. Start references in anew page numbered as a
continuation of text page numbering. Cite only references to
articles and books published in peer-review Index Medicus
journals. Abstracts are acceptable only if published in an
indexed journal and not older than 3 years. Readers must
have access to all the references cited. Number references
(arabic numbers) consecutively in the order in which they
are first mentioned in the text. Type references in the text
by arabic numbers as superscripts (above the line of the
text), and if at the end of a sentence after the period. Include
names and initials of all authors, title, abbreviated titles of
the journals according to the style used in Index Medicus
and Science Citation Index, year, volume, and pages (first
to last). Duble space between references and between the
lines of the same reference. No more than 25 references
per article will be accepted. For a Review article, up to 50
references are acceptable. Examples:

Journals: Reuben SS, Steinberg RB, Kreitzer JM,
Duprat KM. Intravenous regional anesthesia using lidocaine
and ketorolac. Anesth Analg 1995; 81:110-3.

Book or Monograph: Booij LHDJ. Neuromuscular
transmission. London, BMJ Publishing Group, 1996, pp.
124-59.

Chapter: Hobbs WR, Rall TW, Verdoorn TA. Hypnotics
and sedatives; ethanol. In: Goodman & Gilman’s The
pharmacological basis of therapeutics. Edited by Hardman
JG, Limbird LE. New York, McGraw-Hill, Health
Professions Division, 1996, pp. 361-96.

Tables. Type each table on a separate sheet, double
spaced. Number tables with arabic numbers consecutively
in the order of appearance. Type the explanatory matter
above the tabular material. Give the units in which results
are expressed in brackets at the top of each column, not
repeated on each line of the table. Give the standard
deviations in brackets mean (sd), not as +. Do not use
footnotes. The maximum allowance is three tables.

Figures and illustrations. Illustrations or figures should
be in black-and-white, unless the author(s) is(are) willing
to cover the cost of printing them in colour. They should be
sent in bmp, jpg, tif or gif in size that does not exceed 250
kb each. The desired position of each illustration or figure

in the text should be indicated by the author(s) (e.g. figure
1.jpg). In case the illustrations or figures are sent in colour,
they are published in black-and-white without any further
notification. Have graphs, line drawings and lettering on
illustrations done professionaly. Each illustration, figure
of graph must be accompanied by a legend. Type legends
double spaced explaining any symbols, letters or numbers
used to identify parts of the illustration. No more than three
figures per article, or a combination of six total (tables and
figures).

Articles

1. Clinical and laboratory investigations. Present
results of original important clinical or laboratory research
(1500-4000 words).

2. Case reports. May describe small series of cases
or one case. Case reports that are associated with a new
treatment or complication, important and/or unusual
clinical phenomena are preferred (800-1500 words).

3. Reviews. They may be clinical or basic science
comprehensive surveys (3000-6000 words) which describe,
evaluate and provide critiques of previously published
material. Reviews are written after invitation by the
Editorial Board.

4. Special articles. Describe topical interests of a
historical or current trend in anaesthesia (2000-4000
words).

5. Letters to the Editor. Include brief comments
concerning previously published articles. Letters may also
discuss matters of general interest to anaesthesiologists.
Make letters to the Editor brief (200-400 words).

6. Reports of Scientific Meetings. These are summaries
of meetings (500-1500 words) that contain information of
interest to the specialty.
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KAwixn ueiétn
H emiogaon s vynis 0mooxixis emoxinouoiov avolynoiog
/

ue AefopovmParaivy ot 00aoTNELOTTO TOV CVTOVOUOV
VEVQILOU GUOTIUOTOS TS #0OLdS otis eneuPaocels Omoaxo

M. Znpaodpogidov,! E. Xavtln,! M. Mragéxra,' K. Admma,! N. Toumplyrag,? I'. BoetCTdxng!

Iegitnyn

H yewpoveyui) Tov Omoana oyetiCetan pe ehattopévn oyl xauning ovyvotnrag ( Low Frequency, LF) oty
AVAAVON TNG RAQOLOXTS HETAPANTOTNTOG %Ol e PETEYYELONTES apeuBies. H Bwooxixy emonineidiog avoarotnoia
(OEA) pe tomnd ovoloOnTind Heumvel Ty enidQaor] Tou cupmadnTirol vEuQLrol CUOTHUOTOS 0TV RAQOLE ®OoL
RoPpuAdooeL artd TNV ®OATIRY| popauyT) (AF). T1oog to madv, dev €xel amooadnvioTel 1 el emidQaon TG
OFEA otig 9149 0Qeg TAQAUETQOUS TNG LETAPANTOTNTOS TNS ®oQdoxig ovyvotnTag (Heart Rate Variability, HRV)
ROATA TNV TEQLEYYELQNTLXT) TTEQI0DO0 OTIS BwEaKOYELQOVQYIRES EMEUPAOELS.

MeBodoroyia: I[Tgoomtind naw HETA T YOOAITTT) EVILEQWUEVT] GUVALIVEDT)], TTQAYUaTOTO oo e avorlioels HRV
070 GACUA TOV YEOVOU %L TV oV VOTHTwV (time and frequency-domain) oe 36 a.ofevels mov Ha vtoPdrovtav o
BOOROYELQOVOYIRES EMEUPATELS VIO CUYOVUOUEVY eV avoucOnoio pe vymin) OEA ue AefoPovmpBanaiv.
H ©EA mpoaryparorou)dnxe oto emimedo O ,-0,. OL xatayQoadpEg TQOyHATOTO0VVTAV TV TQONYOUUEVT NUEQQL
(Tpég avadodc), 20 Aemttd petd ) OEA, peteyyeiontxd oty albovoa petavorodnuxisc poovtidag not xotd tig
TOELS emoOpeves eteyyelenTunés nuéoes. Eniong ouléyoviay ta dedopéva yio v xoedioxt ovyvotnta (KX), v
agtnotaxt rtieon (AIT) now tov wovo pe Ty xhipona VAS. O ototiotnég ovolioels €yvay pe to two-sided, paired
t-test (Bonferroni correction).

Amoteléoporto: H péon AIl fitav ototiotivd xauniotegn oty aibovoa avavnyng (93,6-78,1 mmHg). H KX
Ntav emiong yopnioteon petd ™ OEA. Tleguotatind AF dev magatnendnxe o avtiv ) oelpd aocbevav. H péon
dudiorela Twv puotoroyrmv dootnudtmv RR (SDNN), 10 t0c00td Tou NN50 g 100G T0 0uvolxd aotBpud tov NN
draotnudtmv (PNN50) »ou 1 tetoaymvixt] otCa g Héong TLuig Tov aboloraTog TV TETQAYMVOV TOV JLapoomdV
uetagl mogaxeipevwv NN dtaothudtwv (RMSSD) avEhOnrov petd t OEA, aild pévo n SDNN avEnonxe
OTOTLOTING ONUAVTLRA, EVD ROTA TN OLAQUELDL TNG VTOAOLTNG TALQATIONONS OL TLHES EAATTOONHRAY. ZTNVv avdivon
ovyvotitwv tg HRV, ) LF (0,04-0,15 Hz) ehattdOnure xow petd tn OEA now petd to xewpovyeio. Tnv mooty
peteyyelnTxn nuéoa, n LF avEndnure pun otatiotind onpavtind, oAl Taoépelve xaunioteQn oe oo e TIg
TWES avadodic ®ou 1) EAATTOOT TN ovveyiotnre ®aBOAN T didoxela Thg Taationons. H vymAin ovyvotnta
(High Frequency HF, 0,15-0,40 Hz) ehattoOnxe peteyyeiontird. O Adyog LF/HF peudbnxe petd tn OEA, alhd avth
1 ahhayn) Oev TOV OTATIOTIRA ONUOVTLXT).

Zuumepdioporto: Avtd to evehuota dayweitovv v edwi) dpdorn tg OEA otig mapapétoovs g HRV watd
™V Queon peteyyelpntixi] tegiodo. Emiong vrodenviovy ehattmpévn oupmadntixt) Oiéyeon otig adloxég (veg
1ATA TN HeTEYXELONTIXT TTEQI0d0. TV authv TV mteQindo, av kol astd To TEWTOROAAO eV LTOQOUNE VO EEYmQICOVLE
TG EL0WEG EMLOQATELS TNG YELQOVQYUNG EmEUPaons amd avtég T OEA othv 100QQortio Tou avTdVOUOU VEVQLHOT
OUOTNUATOG, YIVETOL EUPAVS e TILOAVT] EVEQYETIXT] OUUTTOONTIROAVTLXT] ETLOQMON TTOU €XOVV Tl ELORANQLOIWG
Y0QNYOUUEVA TOMKRE avaLoONTIrRd.

AgEEerg nhedud: AvanoOnminég texvinés: Omoanirt emonineidlog avarodnoio. Kagdid: Metafintotnra g
naodtaxfic ovyxvémrac - HRV. AvouoOnund tomxd: AgfopovmfBoxaivy. Svumadnmund vevod cOoTnuc.
ITagaovumadnTind vevgind ovotnpa. Xelpovyint): @ moanoyelpovyinés enef3AoeLs.

I AvawoBnotoroyint) Khwvirt), Ilavemotio Oeocoaliog, Adoioa, EAAGda
2 Kdpdo-Owpaxoyeipovoyuxt Kivixi, ITavemotiwo Oeooaiiog, Adgioa, EALGOa
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Onc’wog LETA TN BwEaroToWY, TOV ElvaL LOLaTEQQL
0EUG nou pe peydin Owdouela, pwoQel va
00Ny OEL O€ OVATTVEVOTIRES HOL HOQOLAKES ETUTTAOHRES
nOL WTOQEL va yivel XQOVIOG 0€ €va ONUOVTLRG
tocootd aobeviv. H teyvixny tng OBwooanuxig
emoninowdiov avarodnoiag (OEA) avtimooommevel
Lo amoteleopoting HEB0dO TaQOYNG OLEYXELQNTIXNG
RO LETEYYELRNTLRNG AVOAYNOTOG VL0 TLS XELQOVQYLRES
emepPdoels oto Omwpana.'? H ouveyng emoninoidlog
avoloOnota pe T ENoN TOmMXMV AvoLoONTIROV
oe ouvOvaopd zou pe dAha dpdouoxo ovvdéeton
LE HELWUEVY] OVOTTVEVOTIXY] HOTAOTOAT], ROAVUTEQN
HETEYYELQN TN QVOAYNOLaL, YOTYOQT RLVNTOTO(NOT),
GuPBAuvon NG VEUQOEVOOXQLVIXTC OTTAVINONG,
TQOTOTOINON TNG TEOOQOUPWTLANG HATACTAONG KO
OUVOMXUG e LELWUEVT) TTEQLEYYELQNTLXT OvNToThTOL?
Emuthéov, oe aoBeveic mou vmoPdiiovial o€
EUTOUT TTVEVUOVIROU TTOQEYYUUOTOS daiveTol OTL TO
EMONANQLOIMG YoENYyoLpEVa Tomrd avoloOnTrd
HELOVOUV TNV EUDAVLON LETEYXELQNTIRNG HOATILRTG
poouoeuyns (AF) ouyrouvopevo pe Tnv avaiynoia
mov PaoiCetal ota omoeldn.** Ze pehétn mov yuve
oe Eumelpoug avoloOnolohdyouvs Bmoaxa, 83%
60wV amdvinoav, onueimoav 6tL ouveyiCouv v
emonANEido avalynola €wg »oL TQES MUEQES
LETEYYELONTIRA.O

H petapintotta tng noodianig ouyvotntag
(HRV) avtutpoowmevel Eévov atd TOUG TOCOTIROVG
Ogelnteg TOU avasTTUYONHAY VL0 VO OVTLROTOTTRIOOUY
TNV L00QQOTLA 0TNV ool PeioxeTal To avTdvouo
veupwd olotnuo g %xaEdLds. Amotehel évav
amthd o un emepPotind deintn mov aviavoxrid
0QOOTNELOTNTO RAL TNV LOOQQOTO TWV OTOLYEIWV
TOU CUMITOONTIXOY %Ol TOV TOLQACUUTAONTLROT O0TO
OVTOVOUO VEUQLRO GVOTNUA THG ®aOLAC.” Ze pehéTeg
OV ENOLHoToLoUV TIg avalioelg tTng HRV ¢pdvnure
OTL M (ELQOVQYWT eTEUPaor 0TO BDEAXO LTOQEL VOl
€MNEEATEL TN AELTOUQYIO TOU QUTOVOUOU VEVQLROU
OVOTNUOTOS OVAAOYO LE TN XELQOVQYLXT TAEVQAQ,
OAAQ %Ol TOV TUTTO TNG YELQOVQYIXTG ETMEUPAONS TOV
Ba emleyel.t? H emonhnoidiog oo ynon tomxov
ovaoONT®V 0t Oweanixi] polga Tg omovOUMKg
OoTNANG emiong emnEedler ™) 0QAOTNELOTNTA TOU
ovumaBnTvol oe (veg, oL omoleg, PeTaED GAAwv,
vevphvouy Ty xadid. ' Eyel avadpepel 6tim OEA
LLE TN ONON XAIMADV CVYREVTOMOEMV PovmBoxaivng
aupriver v xodioxrt] cvumabnTny Oéyeoon

peteyyelonTwd oe aofeveig mov vopaliovtol og
EUTOL] TOU TTVEULOVIXOU TTALQEYYUUATOC - EXTOS OO
exTopés vtd ehdlooova (mini) Bwoaxotoun - not
odNyel og emUQEATNON TOU TAQOAOVUTAONTLXOV. !
270 TEMTOROAAO TNG HeAETNG OPWC OeV UTOQEDE VAL
Loy weLoTel M eWdirt) emidgaon thg vYniig OEA otig
magapéteovg Tg HRV amd tnv emidoaon mov €xel
ovTH %00’ E0UTH 1 YELQOVQYLXT ETEUPAON. ZUVENMG, 1)
eldni] emidoaon e OEA natd Ty megleyyelonTint
teplodo Twv BweaxroyEOVEYIHMV emepPdoewy
TOQAUEVEL 00adNG. Zyedldooue Uia TQOOTTIXY
LELETN TTOLQOITHENONG YO Vo LereTnOEl 1) TTRON YO UEVY
vd0eom dNhadT, 6Tl dev vdEyeL dadoQd HeTaED
TV natayeadpdv Holter mpoeyyelontind, Petd tnv
emONANQEIOL0 Ol peTEYYELONTIRG, 08 0.00eVelg ToU
vroPdAilovial o€ BwEAKOTOWUN VIO CUVOVAOUEVT
vevirl]  rar  VYnA  Bwoaxh  emoxingidlo
avarodnoio.

MebOodolroyia

H perétn eyxoiOnue omd 10 Xewpouvyrd
Topéa g latowng Zyxoing tov IMavemommuiov
Oeooaliag natr and v Emotnuovirt] Emtgomni
tov [Moavemotnuoaxot Noocoxopeiov Adoioag.
‘Ohov ou aoBeveig €dwoav YQUITH EVNUEQWUEVN
ovvaiveon. Koatdhnlor yio ™ ouvyrerQuuévn
peAéTn BewenOnrav o evijxol aobevels Ewg 75
€TOV %ol TV d00 VAWV, oV ameVBVVONHAY 0TO
VOOOXOUEIO HOG YLOL TTQOYQOUUATIOUEVT] BmQanoToud).
H amdépaon yio to av Oa ovumegihapfdvovtov ot
pelétn Paollotov oty tmavotnTa Tov aobevoig
vo. ovvepyaotel. Enlong to atopuxd wotogud Oa
émoeme va elval ehe0eQo amd M1 GOQUOREVTINYG
aywyng mov va enneedel to HKT, otedpaviaia vooo,
oVUpOoENTIXT] ROQOLOKRY avemdQxreld, aQQUOUiEg
21O OLATAQAYES ALYMYLUOTNTAS OTO TTQOEYYELQNTLRO
niextooxragdioyoddnue (HKT), canycomdn dwopiyn,
veEPOLKRT] AVETAOHELN, NAEXTQOAVTIRES OLOTAQOYES
(Na*, K*, Ca*), duvolettougyio. TOU OQUTOVOLOU
VEUQLKOU OUOTNUOTOG ®at avtevoelEels yio OEA pe
AePoPovmPanaivy. Ot aoOeveic oToaTOAOYHONRAY
dwadoyrd nou Ehafav raboglopévn avaicOnoio
2OL TTEQLEYYELENTIXT] doovTida. Anpoveyndnre wio
mpoorttint] Péon dedopévav Tov cvumeQLMdpupave
OIMpoyoadurd otouyeia, ®oBMS 1oL TEQLEYYELQNTIRES
RMVIRES KOl EQYAOTNOLARES TANQOPOQles. Ol aobeveig
oev Adppavav meovagrwon. Ou avaiodnotoloyirég
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AOL ELQOVQYINES TTAQEUPATELS YIVOTAV TTAVTOTE ATTd
™V (Ot opdida, vitd vobogLopéveg ouvOnxes.

To mowl T™g TOQAUOVAS TOU YELQOVQEYElOV,
peTapéQoviav otV
petovalodnTinic  ¢oovtidag Yoo AYn  TLOV
avadodg agtnolaxig stieong (AIL) xow xotoyQodmv
HRV %00dg ®ou yio Tomo0étnomn megideoixig prePirng
YOOAUUAG. ZT1) OUVEYELD, 0TO PedoomovOUAo ddoTnua
0,-O, petd T Owdnon pe Tomnod avoloOnTro,
OVEVQLOROTAV O ETLORANQIOLOG X DQOG LLE TNV TEY VLR

oL aoBeveic aibovoa

g anmhelag aviiotoong pe 18-gauge Tuohy fehdva
%o TomofeTovvrav emoningidlog rabetnoag 20-
gauge (Portex® Epidural Minipack, Smiths Medical ASD
Inc, USA) Metd doxipaotint) 06om 3 ml dtohhuatog
Myvoxraivig 2% pe emvedoivn 5 pg.ml, 0 xabetioog
otepemvoTav pe aopdrela. Tnv emduevn nuéoa,
péoa otn  xewpovpywt aibovoa, xoenyovvtav
emon notdime 10 ml Srahbparog hefoPovmpBanaivng
0,25% (Chirocaine™, Abbott Laboratories, Greece).
Eixool Aemtd agydtega ehéyyxoviav o oauaOntinodc
QTOXAELONOS  pe Yuyed Oudhvpa (0Aro0AoUY O
didAvpa) xow  xoTayQaddtov To  VPog  TOu
OTTOUAELONOT, YvOTaV pia delTeEQEN RATAYQODT
e Tov oupyYndLoTtind MAenteorodoloyeddo yia
™v avdlvorn g HRV nau tomoBetolviav évog
%reQuLOOS N PooyLOVIOg EVOOQTNELOXOS RaOETNQAG
070 OVvTiOETO OO TN YELQOVQEYLXT TTAEVQA VW GxQEO
yiaL T ouveyt topaxohoOnon g AIL H ewloarymyn
oty avolodnocio, o VEVQOUULLOS ATTOXAELOUOS RO
1 evdotayelont OLLOWANVWON HE TOV ROTAAANAO
oe péyebog evdotayeloanrd owAva dUTAOD VAol
EMTUYYAVOVTOV [E TN xoenyNnon 100 ug dpeviaviing,
0,2 mg.kg! erouddng »au 0,5 mg.kg! argaxrovgiov.
2t ovvéyxelo TomoBetolvtav  évag  TElowAog
2reVTOWOGC GAEPLHOS naBeTNOG, OTNY €01 odayltda
dAEPa, 0N oVOTOLYN LE TO XEWROVQYEID TAeVEd. MeTd
2oL TV TomoHETNON nabeTHQa 0VEOdGYOV RVOTNG,
0 0.00gvi|c TomoBeTOVVIAV OTNV RATAAANAY YLOL TO
xewpovgyeto Oé¢on. H dwotnonon g avouoOnoiog
ywoTov  pe  xyoenynomn deoplovoaviov 6-7%,
ouveyt evOopAEPLa Eyyvomn atpaxoviov 5 ugkg!.
min! o ovveyn emoringidlo éyyvon dtahpatog
Tom®oU  avaoOnTkot nor omoedots (0,125%
LeBoPovmPBonaivn + 2 ug.ml! peviaviin) ue uouod 9
mlLh!. H vitgoyAuxegivn xou 1 parvuhedoivn fitav to
1ROo%a00QLOUEVO 1OQALOOYYELOOQAOTIRA PpAQ AL,
Av y0e10LoTaV QNOLUOTOLOVVTOV KO XOUTEXOMOLVES.

M. ZHMAIO®OPIAOY nai ovuv.

H mogaxrohoOnon megurdpupove HKI' 5 navaliov,
avdivon touv ST OLAOTHUOTOS, AQTNQLOXKT %O
neviout) GAePuxt) mieom, tehoeumvevotnd CO,,
odpuymunod o&buetrpo (Sp0O,), dobonon xar aéolo
atportoc. H Beguonpaocio tov aobevoic petgovvrov
artd Tov BeQUioTOoQA TTOV POLOROTAV GTO GRQO TOU
ovgoxafeTna.

H ovveync xooNynomn vevpopuxot amoxielot
OLOROTTTOVTOV UE TN CUYXRAELON TOV YELQOVQYIROU
Toavpatogs. O aobeviig Tomobetolvtoy og vrttia B€om
2OL YLVOTAV AVTIXATAOTACY TOU €VOOTQUXELROU
owhva pe Evav xatdhAniou peyébovg povol aviol
ocwifva. H xopnynon tov tetnunot avolodntixot
OTOUATOV0E AL OVOOTQEPOTOV O VEVQOUULROG
amorhelopdc. Me v EvoEn tng autduoTng ovomvong,
pio farpido CPAP ouvdedTAV [E TOV EVOOTQOYELOKO
cwhfvo. Metd v adlmvion] tov o aobevig
ATOOLACMANVOVOTAV %O AVETVEE E TQOOWITOO
ovvdedepévn pe PoarPida CPAP. Ztnv aibovoa
petavalodnTinig ¢oovtidag petadedTav 4Tav N
QUTOUOTY BVOTTVOT) ETOEXOVOE YLoL T dratiienon SpO,
2 96% naw PaCO, < 45 mmHg »ouw PaO, > 90 mmHg ota
agola atpatog pe 50% O, péow amhig mpoowmidag. Ot
ao0eveig moépevay oty atbovoa petavoroOnTixnig
doovtidag puéyols 6tou ftov aupodvvaurd otadegol
xwolc doguoaxevTnt] vITooTNELEY, dev eudavilov
ONUOVTLXT) aLloQEaylo, onuavTnég apoubuieg, elyov
Beouonpacio > 36 °C, nahd emimedo cuveidnong,
OTTOOERTA ALEQLOL ALIILOLTOG RO EXT(UNOT) TOV TOVOU g
VAS = 3/10. ‘Ezterta, ywvotav puio axodpn xatoyodm
pHe Tov ovpymodLotind MAentoorodloyeddo yia
avdivon tng HRV, apoargotvtov o evOaQtnolanog
nofetnoag xoL o acbevig petapedTAV OTOV
0dhopo pe tov emoningidlo rabethoa oty Oéon
tov. H peteyyeiontiny avalynoio mwogexotav pe
avthio. PCA pe To (10 Siéhvpo hefoPovmpBaxraivng
no Geviaviing oe oulpd 7-9 mlh! pe emmAéov
®rot’ eminAnon d6on 7 ml, pe ehdyloto didotnua 30
Aerttdrv petaEd Twv ddoewv. H Aym toodig amtd tou
oTOpaTOS AQYLCe 10-12 Moeg peTd To yewpovyelo. Av
yoewalotav, 0N yohviay GuUUTANQMUATIXG 0EUYOVO.
O avamvevoTirég aonnoeLs ®at 1 puowrobegareio
ALY 600 TO dUVATOV YENYOQATEQO ROl O ALGOEVT|G
ALV TOTTOLOVVTAV PECO. OTNV TTQMTY| LETEYYELONTIXN
péoa.

H peteyyeiontinn avalynoio ovveyllotov oto
Bdhapo yio Touhdlotov TEES MUEQES HeE TO (OLo
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ddhvpo AefofovmpParaivnc xar pevravioine. To
mowi ndBe Nuégag 0 QUOUOS cLVVEYOUS EYYVONG TNG
OVTAMOG %O 1) ®OT €MivANON OOON pelwvoToy ®otd 1
ml yio va dtdoel tar 5 mLh! wow Tta 5 ml xot’ enivdnon,
avtiotoryo. Autd ovveylLoTav uéyoL v adaigeon
TOL emoninoLdiov xabeTnQa.

e Olovg tovug aofevelg, M AeltovQyia TOU
QUTOVOUOU VEVQI®OU CUOTHUOTOS THG AAQOLAG
exTiunOnre pe Ty avaivon oto GpAaopa Tov xedvou
1oL TOV ovyvoThHtwv (time and frequency-domain
HRV analysis) oe 512 dwadoynd, puotohoynd RR
OLOLOTTUOITAL, TTOV ALVTLOTOLYEL 08 VAL QO VIRO TOQOVQO
AMywv Aemttayv, e T (0101 TOV NAexTOo®aQIL0YQAdOU
Schiller Cardiovit (Schiller AG, Baar, Switzerland) »oi
vy TNV avdiuon Tov otolyeimv xonoLuomoonre
TO OYETMO AOYLORO TG ovoxevis. H nodiaxi
ouyvotnra (KX) éumawve otn fdon dedopévaov amd
TIG eXTUTTMOELS Tov Holter tayoyoddpov. Ou deinteg
avaAvong oto GpAaopa tov Yeovou (time domain)
Aoppavovtav oty UOmon ywois dvoebwon (no
correction mode) #a TEQLAAUP VOV TN UEOT OLAQHELDL
TV puotoroyr®mv daotnudtwv RR (uéco NN, oe
ms), ™) otafepn amdrAon TV daoTudtov RR
(standard deviation of the NN intervals, SDNN, o€ ms),
T0 1000016 Tov NN50 (g 7TOGg TO oVVOMKO ELOUO
twv NN diaothpudtmv (proportion derived by dividing
NNS5O0 by the total number of NN intervals - PNNS50, o€
%) oL TNV TETQAYWVIXT 0tCa TG pHéomng TG Tov
00Q0{OUATOS TOV TETQOYDV®VY TV dLaPOQADV LeTAED
magoxelpevov NN dtaotnudtov (square root of the
mean squared differences of successive NN intervals,
RMSSD, og %). H avaivon tng HRV oto ¢pdopa twv
ovyvotntwv (frequency-domain) £€yive oe dpaopa amd 0
¢wg 1 Hz onOoLHomoLdvTog ToV Toy LETOAOYNUATIONO
notd Fourier (fast-Fourier transform spectral analysis -
FFT). T tn feltiowon g dradiraociog eneEepyaoiog
TOV ONUOTOS eMAEXON®E LatBNUOTIROS AlYOQLO oG
Aettovpylog  «woablgov»  yauniie avdivong
rotd Blackman-Harris. Z0ppwva pe v emheyuévn
FFT @U0won (FFT mode), oL O€ixTES GUYVOTNTWOV
Ta.QOoVoLALovTal Mg aBpol xwels dlaotdaoels »at
G EXATOOTLOLO AVOAOYIOL TNG CUVOMXRNG GOOUATIRTG
oy vog. o v avdlvon 0to GAoua TV oVYVOTHTOV
eMpONoav oL topardTm delntes: xaunii ovyvotnta
(Low Frequency - LF) 0,04-0,15 Hz, vymA1 ovyvotnta
(High Frequency - HF) 0,15-0,40 Hz %o 0 AOYOg TV
YLORNADV TTQOG TIG VYNAES ouyvoTITES (ratio of Low to
High Frequency - LF/HF).

H AMyn tou nhentooxadloyoadmnuotos e
ovpuYMOLoTIKG  MAEXTEOXRAQOLOYQAPO Yoo TNV
avaivon g HRV éywve o€ Novyo, AveTo YWQEO e
XounAd dwtiopd xow Beguorpacio meQudAhovtog
petakd 23 xaw 24 °C. ITgoomdBeia eEaodaiiong
TOQOUOLWV CUVONRDV YLOL TIG RATAYQODES £YLVE RalL
1OTA TN OLLEAUELD TV PETQTOEWV OTY] KELQOVQYLXN
atBovoa. e nAG0e mEQITWON, OL RATAYQOPES TNG
HRYV mooaypotomolovvtoy mowv artd xdbe emwduvo
€0€0opa, pe Tov aobevi) oe vmTia B€0m o NeeRo
OTLG (QOVIXES OTLYUES TTOV TTEQLYQADOVTUL TTAQARATW.
H extipnon g xedpalinic val ovoalog eméntaong
TOU oLoONTIHOU OTTOXAELOHOT ROATAYQADOTAV HETA
™ AMym dedouévarv yio v avaivorn g HRV.
Svvorttind, yivoviav €EL ratayoadés yio ndbe
ao0evi.

1. To mowl TNg TOQAUOVIG TOU XELQOVQYEIOV
(ratayoadi avododgs, notoyQadt 1).

2. EixooL Aemtd petd tnv  tomobétnomn Tou
emoxrhnoLdiov xabethoa (ratayoadt 2).

3. Zmv aibovoa petovaroOntinng ¢ooviidag, oLy
™ peTadpod Tov aobevolc 0to OGhapo (ratayoadm
3).

4. To momwi #AOe peTEYYELENTIXNG UEQAGS, £G TOELS
nuégeg (ratayoadés 4, 5, 6).

Ta dedopéva exdpodotnrov g HECES TLUES
+ SD. 2115 00U UUETQES HATAVOUES £YLVE AOYaQLO X
LETOTQOTTH], (DOTE VO. Y(VEL OUAAOTTONON TWV TULDV.
Ov ovynpioelg Tv petafiAntdv tg HRV peta&o tov
1OTOYQOPOV £YLVAV e T %0101 Tov 2-sided paired
t-test. O TLpég P, moooaQuoopéveg ot d0eOmaon
Bonferroni, uxotepeg omd 0,0083 OewonOnnov
OTATLOTLIRG ONUOVTLRES.

Amoteréopato

Je oavtfiv ™ pelétn ovumegMdpOnrav 36
ao0eveig og dudotnua 12 pnvav. IThhen dedopéva
ovyxrevigOOnrov amd Olovg toug aobevels. H
dLeyyelonTint xou evOovoooxroueloxt OvntoéTnTa oe
ovtiv ™) oed frtav undevint). O mivarag 1 deiyvel
TO XOQOKRTNELOTIRE TV acBevdv og 0,TL apoed To
OMpoyQadpLd now rAvind dedopéval.

Eixool Aemtd petd v emorAneidio xoefynon mg
AePoPovmpBaxaivig 1 xepakxi] xar ovoaio enéxtoon
TOV oONTXOD amoreopot frav ©,+0,6 xow O *1.5
avtiotorya. H KX peiwOnre otatiotnd onuavnd
og avtd To onpeio pe aonuavteg arlayég otnv All
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Mivaxzag 1. AcOeveis xow (eLQOVEYHA (OQARTNOLOTIRA
(n=36).

Ov ovveyeig petafintés expodfovror mg uéon+SD.

Ouv aoBpol oe moévOeon exdodlovv exatootioio
avaloyia yio aovveyelc petaPintés.

* Extoui] yio noQxivo.

#*  YmotpomdLov mvevpobboarag (1), exivoronrnog
oot (1), dyrol pecaviiov (1) xaw OmEaxrov ToLmOpoL-
TOG (2) Y WEIg EXTOUN TALQEYVUATOG.

Hhwxio (¢11) 58,9+14,8
O\ ¢pdro (n) 10 (27,7%)
BMI 26,4+3,0
FVC (%) 92,5+11,4
FEV1 (%) 79,7+13,2
PEF (%) 71,2174
Audiorera xerpovoyeiov (min) 19680
Aolotepn) Owoaxrotopd] (n) 12 (33,3%)
Extoun mogeyybpatog * (n) 30 (83,3%)
AoPentoun 20
Apdwm hofextopn 4
ITvevpovertopn 4
ZPNvoeldng extoun 2
Aveyyeiontol 1
Addeg emepPdoeig** 5
TTagapovi otnv avévnyn (min) 315102

(mwivamag 2). H xoMom Twv omttoetd v dieyyelontind oev
raTAYQAPNHE. YTEQTOOIRA EMELTOOLA OEV VITHOY V.
Yrotaound emeioddia dieyyetonund (uéon AIl < 20%
™G TLUNG ovadodc) Tou YQELdoTNRAY Begameia e
dawvviedoivn vroEov og 6hovg Toug aobeveic.
‘Onwg dpaivetar oTov Tivano. 2, oL YouUNAOTEQES TUUES
ATl mov onuel®ONRAY TOVTOYQOVA LLE TNV RATOYQODT)
™ HRV ftav woatd v ratayoadn 3 (aibovoa
petavoroOntixng ¢oovtidag). Ze avtd To onueio, 1
péon AIl ftav 78,149,5, nupovouevn oo 62 émg 96
mmHg, (P<0,001 og oxéon pe v T avapoedag).
Téhog, emelo0010 AF dev mogatnendnre o autnyv ™)
0eLRd TV ao0eVDY.

Meteyyeonund  (atbovoa  petavoroOnTinic
¢doovtidag, ratayoadn 3), OholL ov acbeveic NTav
og B¢omn va onrdoouv ehelfgQa TO OVOTOLYO UE T
XELQOVEYIRN TAEVEA dvm dnQo Yweig 1) pue ehdiioto
7t6vo. Me tnv €E000 amtd tv albovoa petavounoOnTinng
doovtidag, 0 uodNTHOS  OTOUAELONOS  TTAV
QONUOVTOG %ot YLl Ta 000 Ave AxrQa. Alpmdia oe
ont® aobeveig now puwn advvapio oe dvo aobeveig

M. ZHMAIO®OPIAOY nai ovuv.

oToXAAUPONHRAY UETA TNV TQOOERTIXY] HALVLKN
€Eétaom. Ymolewmopevog oo Tinds amorAelonog
v EYE 0To avtifeto NUOWEAxLIO 08 OAOVG TOUG
aoBeveig. e avtd to onueio, N péon VAS/10 ftav
2,26+0,83 nou xotd ) fabid elomvor) ftov 3,73+2,40.
To emdpevo mEWi (TOMTN UETEYXELENTIXY MUEQQ,
notayoadn 4), n VAS/10 fitav 0,93+0,86 nal »atd
™ Pabd ewomvon fltov 2,00+1,85. Tnv modt
LETEYYELQN TR MUEQQ., OL aoBeveig avéxOnuav nad
™ ¢vowmobegameio. Tn Oe0TEQN UETEYYELENTIRT
nuéoa 6lot elyov nivnromowmOel, pe 1 ywols fonbeia,
ragovoldLovrog péon VAS/10 mxpdteen omd 1. ‘Eva
UNvo. petd to eELTNLo, 0ev euddvioay mOvo Hetd
Bwoaxotopi] naw 1 xhvint eEETaon Ntav aQvnTLrn
v aeQUOuies (VTaexrTd dedouéva yia 22/36).

O zmivarog 2 delyver to gvoNuatd pag ortd
g ratayoodéc g HRV. H péon didoxeio twv
dvolohoymv draotnudtov RR (uéco NN, oe ms), 1
o0taBgQ1) amdorion Tov dtaotnudtov RR (SDNN), to
100600t Tov NN50 100G T0 suvolxrd 0LOUd Tov NN
dwaotnudtmwv (PNN50) ot m tetoarymvirt| oiCa g
HEONS TLUNG TOV 0lBQOIOUOTOS TMWV TETQAYMVOY TV
dapooov pnetal mapaxelpevav NN diaotnudtwv
(RMSSD) avENOnrayv petd ™ OEA, pe povn ) uéon
NN va glvol oTaTioTind onpovind, eve eAattdOnuoy
2©000A T didonelo TG vrtdOoTNG pueAéTNG. Metd
™ OEA magatnonOnxe pun onuovixt eAdttmon
™ LFE. H 1oy 0 ™ LF ehattdOnxre megautéom petd
TO (€LQOVQYEIO O TLUES OTATLOTIRA OLOLPOQETIRES
OVUYRQIVOUEVEG e TIS TIUES avadods. Tnv memTn
peteyyelonTin nuéga, n LF avEndnue un onuavtxd,
OMAG TTOQEUELVE O YOUNAOTEQES TLUES OE OYEON LE TIC
TLUES avOPOQAS oL OUVEYLOE VO LELDVETOL RAOOAN
™V dudorela TG Togatienons. O TLpég oy hog TG
HF &del&av pio pn onpovird] dvodo petd m OEA »ou
petmon peteyyeionturd. O Aoyog LF/HF ehattwOnxe
petd ™ OEA péyol tn delteQn peteyyetontixi] nuéQa,
oMM avuTh 1 alhayn) dev épTaoe va yivel oTOTLOTLHG
ONUAVTLRA.

Zvtimon

H mogotoa pelétn £d0e&e peimon otovg deinteg
s HRV 610 ¢pdopo Tov xedvou noL Twv ouyvoTiTwy
HETA TQOYQOLUUOTIOUEVO YELQOVQYELD 0TO Bmoaxra
VIO GUVOVAOUEVT) YEVIXT 0L ELOTTVOTS avanoBnaia xol
vyni OEA pe AefoPovmpBaxaivi xon peteyyeiontind
avoiynoto pe to do oynuo. MetaPorés otnv
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Hivaxog 2. Méon AIT xow HRV.

Koroyooadés: 1 =mpoeyyetontnt) i) avadodg, 2 = petd v emtoxinoidio xoeiynom tomxot avoodntnot 3 = peteyyelonund
otV avdvnn 4 =med T HETEYYEWNTXT NUéQa 5 =deTeQN HeTEYYEWNTIXT NUEQQ 6 =TQ(TY) UETEYXELQNTIXT NUEQQL.

O ANADVEL OTOTLOTIRA ONUOVTLRA).

* Ou avaypapopeves tués twv LF & HF (ms?) mémet vo mohhasthaoiaotov et 0,001.

Kartoyooadég

1 2 4 5 6
Méon AITl (mmHg) 93,6+14,4 92,0 £104 78,1£9,5 ¢ 82,3+£11,3 ¢ 90,1£11,0 89,0+10,8
KX (b.min™) 80,9+13.9 72,3 +£12,6 ¢ 81,0+13,6 84,1+13,3 87,6+£16,0 86,8+11,9
Méoo NN (ms) 760,3+136,5  859,5+151,1 ¢ 761,1+132,4 730,4+111,9 711,6+112,0 701,5+97,5
SDNN (ms) 33,3+£23,7 43,8+24.6 24,1+20,1 22,9+18,1 21,2+19,2 16,2+12,0
Log SDNN 1,42+0,30 1,56+0,26 1,27+0,32 1,24+0,33 1,20+0,32 ¢ 1,12+0,29 ¢
PNNS50 (%) 6,04+11,0 11,25+£16,0 547173 2,60+7.4 4,41+13,4 2,55+7.2
RMSSD (%) 2,92+2.2 3,70+3,5 2,32+4,6 2,32+2,3 2,76+4.0 1,47+1,4
Log RMSSD 0,38+0,2 0,45+0,3 0,24 £0,3 0,32+0,3 0,28+0,3 0,12+0,2 ¢
LF woy g (*0,001) 317,0£520,3  290,7+462,8 68,0+£77,7 172,3+350,2 133,9+272,2 52,8+87,3
Log LF 2,10+0,61 2,07+0,48 1,50+0,61 ¢ 1,64+0,79 ¢ 1,60+0,69 ¢ 1,38+0,55 ¢
HF oy g (*0,001) 172,2+281,5  224,9+285,0 67,8+110,4 172,5+389.,0 104,8+196,2 47,3+106,3
Log HF 1,80+0,70 1,97+0,63 1,34+0,79 ¢ 1,52+0,79 1,41+£0,74 1,11+0,66 ¢
LF/HF 3,28+3,48 2,60+2,17 3,24+3,32 3,11+£5,49 2,90+4,33 4,02+5,01
Log LF/HF 0,28+0,48 0,21+0,48 0,17+0,63 0,10+0,57 0,19+0,47 0,26+0,59

1OTAOTAON TOU QUTOVOUOU VEUQLXOU CUOTIUATOG
™G ©0QALAS oNUELON AV 08 OAY TNV TTEQ(0OO TNg
TOQATAENONG (TNV NUEQA TOV YELQOVQYEIOV KLl TQELS
NUEQES UETEYYELQNTLRAL).

H HRYV eivou oL tohavtdoelg opuyud meog opuyud
TtV dwotnudtov RR yipw amd ) péorn Ty tovg.
"Eva tumind ¢paopo twv ogpdv RR yapoxtneiletol
a6 dUo nigLa oToryeia: TNV VYMAT ovyvotnta (HF)
znaw ™) YounAn ovyvotnto (LF). H oy tov HF »ou
LF éyel OewyOel 6T mpooeyyitelr t) doaotnoldtta
TOU TTVEUHOVOYOOTQLXOU %OL TOU CUMTAONTIXOU
omv %odld. H amoywyodg dpaotnoudtnta tou
TIVEUOVOYOLOTQLXOU artoTeLEl Baotnd oUVTELEDTY| OTO
otovyelo g HE2 av nou palveton 6t Sloxupdvoelg ot
9QUOTNOLOTNTO. TOU TIVEVHOVOYOOTOLHOU emnEediou
7oL To pdopa .oyvog Twv LE. [Teguocdtego avudotint
etvaw 1 egunveia Tov LE H #ogui) twv LF oyetiCeton
ue tov éheyyo g Al O meguocdTegol Beweotv Ty
LF g deintn oupmadnuxig enidoaons (iaitega 0tav
exddletor og opohomomuéveg Lovadeg).+1¢ Avti 1
vtdOeom evioyUETOL ATTO TV EAATTOON 0TI CUVOAXT)
dLarvpavon, Taedhnha pe Ty eAdTtmon 1000 Twv LE,
600 nou TV HF o amtdAuTeg TUIES, TTOV TOQATN QT ONRay
21oTé TV ®ePOoKT] ETEXTAON TOU OvoLoONTIROT
amoxhelopo®.'18 AlhoL Bewpotv To otoyeio LF wg

Qo TTOQAUETQO OTNV OMO{0. OVTIXATOTTTRICOVTAL,
000 oL emdQAOELS TOU CVUTAONTIHOD, OO %KoL TOV
TIVEVLLOVOYAOTOLROU, EOWMA 08 GUVOT|HES ENEYXOUEVIS
OLEyeQOMNG (TT.). OTEOPT TNG REPAANG, VONTIRO 0TQES).*¥
Kabwg to opahomompévo LF dev pégetal va €xel oyéon
HE TS aAAOYES TTOV TTQORAAOUV OL TO.oE0UTOdOYE(S
0T puoradLoxt] viTeQyeilon vopemvedIivng 1 otn
puxt] QaoTNELOTNTO TOU CUUITOONTIROT VEVQLXOD
OUOTNUOTOG, LeQLrol déxovTaL OTL 1) oxéon LETAED TmV
QQYRMOV TUMV LETENONG TS PACUOTING LOYVOS TWV
LF yio ta. RR dtootipota xow g aAAnienidgaong tov
oUUITOONTIHROT VEVQIHOU GUOTHUATOS KAl TNG HOQOLAS
etvan avimagut.** O Aoyog LE/HF Bewpelton deintng
TNG LOOQQOTAS TOU ALUTOVOLOU VEVQLXOU OUOTUOTOG
™S ®aEdLds (symbathovagal balance).

aUTOVOLOU
OUOTNUOTOS TTQOS TNV RAQOLA WTOQEL VO exTeBOTV

Ta  vevgo  ToOV VEUQLKOU
2nOL VO TQAVUATIOTOUV ®aTd T Oudonreln €vOg
xewovgyeiov oto Bmgaxa. BAdPeg Twv ®xAddwv Tov
TAQAOVUTAON TR0V TTEOGS TO PAEPOROUPO pTOQEL
va. odnynoovv oe abEnon tg K= »al ehdttoon
™G ®OoAToxOoLMOanNg aywyudTnTos. H xelpovoynd
TTQOXAALOUVUEV OLOLPOQOTTOINON TG CLVUTOONTINTG
VEVQIXNG OYOYLULOTNTOS TTQOS TNV RO UTOQEl vaL
elva vteLBuVN Yo TLG PeTE Y ELONTIXES aELOuies. OL
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QITOVEVQWUEVES RAQOLEG OE(YVOUV YOQAXTNQLOTIRA
aUENUEVO aplBpd opUEEmY oe oVUYRQLON UE eEXE(VES
TTOV VEVQMVOVTOL GUCLOAOYLRE %Ol TOAD EAATTMUEVN
daopotint) avédhvorn oty HRV.22 TIgdodata, ot
a00eveig mov voPANOrav og cuumadextour Yo
TEWTOYEVT] VITEQLOQWOLO LE o EAAyLoTa ETEPPATIXN
evO0OHOTIXT) TEY VLT VTTO YeViri] avaroOnoio PoéOnure
6T 1 Loy 0g Twv LF now 0 Adyog LF/HF fitav onpovtind
ehattopévol petd T ovumabextoun.’ Ta evonupoto
auTd elvor evOETInG EMATTOUEVNS O0QAOTNOLOTNTAG
TOV CUUTAONTIROD %ol AVENUEVNS dQAGTNELOTNTOG
TOVU JIVEVUOVOYUOTQLXOU %O, %OTE  %ATOLOV
TQOMO, VITOOTNEICOUV AUTO TTOV %O RAMVIKA €lvar
ovapuevouevo. Meteyyeiontind nau 0Tovg 36 a.obeveic
avthg ™ perétng 1 K= ftav ehottopévn, evo
HOVEVOGS OEV EUPAVIOE LETEYYELQNTIRES 0LOQUOLIES.

apouOuieg
ovYVA PETA TIG eMEUPAOELS EXTOUNG TTVEVUOVIXOU

Yreonothianég TAQATNEOUVTL
mageyybpatos. H avadpegduevn ovyvotnro g
AF ovEdver pe ™ pdla tov maQeyyOUaTog Tov
extépveton.?* Zyedov 1o éva 1olto Twv achevav mou
VITOPAALOVTOL O TTVEVHOVEXTOWN OVOTTTUGO0VY QLUTHV
TV emUTAOKT] ®oL LEQUKES OVOLPOQRES QUEAVOLY AUTO
TO T0000TO 0T0 45%% omOTE TIOETAL TO EQDTNUAL OV
OL0LPOQOTOLEITOL 1] LOOQQEOTT(CL TOV VTOVOLLOU VEVQLKOU
oVOTNUOTOS TNG ®0QOLAg ®atd T Bwoaxotou).
A0poQoTmoinon TNg 00O TOU CUTOVOUOU
VEVQLKOU GUOTHIATOS TNG XOQOLAS ROTA TH OLAQHUELD
0L00pAYERTOWNG 1] ExTopNG TveDova avadeiyOnure oe
a00eveig mov vtoPANON AV o€ XeELQOVEYXT) ETEUP OO
xwelg ™ Pondela emoxinodiov avoroOnotog.®
2115 olcoPpayeERTONES M daouaTirf avdlvon twv
LF, HF ehattdOnxe, evdy o Aoyog LF/HF avEnOnxe.
TV opddo EXTOUNG TTVEVUOVIXOU TTOQEYYVUOTOG,
magatnenOnxe ehdttmwon oty megroy LF, peimon oto
otouyeio g ohxng ouyvotntag g HRV, ehdttmon
tov AOYov LF/HF %o nopior ahhoyt) othv TeQloym
HFE. AveEdomnta omd ) ewpouvQywi] eméufacn
mou maypotomol|Onxe, ou aobevels eupdavicov
avEnuévn KX peteyyelonund ®ot veQrotMarég
00QuOpieg oe éva Too0otd 15%. H drotagayi tng
LOOQQOTTLAS TOU QUTOVOUOU VEVQLLOU GUOTIUOTOG
WToQet var eENYNOoEL HeQLrdS TNV enimtwon T AF
nol GANOV UTEQROLMORDV aQQUOMV %OTA TN
Bwoaxotouf|. [Tgog to maEdV, ®abmS Yo T dryoEiv
2oL T Pegarmaidin dev ammodervieTol OTL LToQoV
VO AVTLHETMTTICOUV TO TEOPANUA KL 1] ALOdQOVY

M. ZHMAIO®OPIAOY nai ovuv.

oyetiotnre pe oofaég emmhonés, M Ohtialéun,
TO MAYVAOLO XAl 1) €TMOrANQUOIMG Y0 YoUUev
BovmpBoraivy amotehov emhoyéc mov ommd Ta péyoL
onuega dedouéva UmoQolV va YeMoLpomombovy
vt TEOPUVAAEN.* Qotdoo, oe aocbevels mov
XELQOUQYNONRAV YLOL A0QTOOTEDAVLALIC TTAQARAUAP,
n OEA dev eiyxe nopia entdoaon otnv eupdavion
™G peteyyewenTnilc AF2Y Ze avutflv ™) Og0teQn
pehétn, M amotvyion mEoPUAaENS maQaTnENONXe
QA TN ONUAVTIXT EAATTWON TNG CVUITOONTINTG
dpaotnolotTnTag OMMWS CUTH exTLUNON®e pe TV
avéivon tng HRV.

Toa dedopéva oyetind pe TV enidaon Tov €xeLm
vynii OEA otig magapétoovg tng HRV dev 0dnyotv
oe PéPata ovumepdopata. Eivol yvwotd 6tLn vnii
OEA dev al\alel ™ ovvolxri] avTovorAooTinn
oAyt o O€ Lo 0€LQA eQeBLopd TV naL cuvodeeTal
atd ALUoOUVOUXT] 0TafeQOTNTO. ®OL OLOTHQNON
TOV  AVTOVOXAOOTIXOV TV TACEOVTOOOYEWV.?
2t delteen pelétn, nabag o Adyog LF/HF fitav
avEnuévog petd ™ OEA, o ouyyoadeis moodtevoy
ot m ®EA ovvodeietal »ar amd eAATTWON TNG
dpaoTnoloTNTOE  TOU  TveEvuovoyootowwol. H
ELOOLYMYT) OTT) YEVIXT] avouoOnoia, 1 AaQuyyoorommon
21O 1] EVOOTQAYELORT] OLOOWANVIOT 0TOVG 0LoBEVE(g
pe ©EA ovvodebtnnav entong amd ovEnom tov Adyov
LF/HF mtov ou ovyygadels To amédwoav o€ emumAéov
OL€yeQon Tov ovumaONTIROV. Ze GAAN peléTr, ue
aonurd amoxdelopd and A, wg O, oe Ebmviovg
vylelg avBowmoug og Ui 0€0m, N LoY VG GACUOTOG
1600 TV LF 600 ®ou tov HF moépeive apetdant.
Me v ollayn Ofong oe avaggomn, PoéOnxe
o6tL avtol ou dvBgwrol dev magovaialav avdEnon
KZ, dev gpudpdviCav rapio alhayn otnv amdAlvTteg
Tpég Tov LF o tov HF evd epdpdvitav ehdttoon
o0to AOYo LF/HF mov omwoddnre otov »adond
TEOYOYYAMOXO OTTORAELOUO TOV CUUTOONTIROV.2 2T
Biproyoadia vane&e nottint yio TV gounveio Tov
dedopéVmV ot TG LeAéTne.®® Ze pia mo medopatn
perétn PoéOnxe 6tL aobevelg mov vtoANONrav o€
Bwoaxotout) vitd vYMAn OEA, epddvicay ehdrtmon
twv LF »ow avEnuévo Aoyo LF/HE!" Ze authv ™)
pehétn, n peteyyeontint) KZ wow AIT dev diédpegav
aTt0 TIG TQOEYYELONTIRES TLUES ®aL 1) ouvolri) HRV
xnou 1 HE gpddavioav adEnomn meog to emimedo twv
Paowmmv mooeyyxeloNTH®OV TIHMOV. YtootneiyOnxe
otL M OEA, entdg tov otL apPriver Tqv oyl Tov
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ovpmadnTron otV %L, 0dNYEl o€ ®UQLOQYIC TOV
TIVEVLOVOYAOTELROU. QOTO0O, TO VA 0rt0d0001V TaL
EUOTLATO OVTNG TNG HEAETNG artorAeloTind otn OEA
amotehel pdAlov avborgeoia. ‘Exel f10m avadpepbdel
otL M ehdttwon twv LE, 1 pelmwon tg ouviotdoag
™G ovvolxnng ovyvotntag ts HRV, o ehattwpévog
Moyog LF/HF %o 1 pun onuoviixt| petapor thg HF
moQoTNENONXAVY oL 08 0.00eVE(lg TOV VITOPANONRAY
0€ EXTOWUN TVEVHOVIXOU TTOQEYYUUATOS YWOIg
emonANEIdL0 Y0QTYNON TOTRMOV AVOLoONTIRMV.S

Ouv oaoBevelsc g perétng pog éhafav to
poxgdc didoxrelag audmd Tomxd ovoloOnTnd
AefoPovmpPaxaivy yio o Bweonind veEvpaEovind
amoxhelopd. H hefoPfovmpPaxaivn etvor évo xhvixd.
LOOOUVVALO AVAMOYO S(-) EVOVTIOUEQES TNG QOUUEMNTS
BovmpBoxaivng, adhd 1 poodi T avEdvel megimov
13% v evegyd ovota. H hefofovmpBoxaivn éyel
xonoiportomBel o veveaEoviroUg aTOrAELGUOTG
vy towiheg emepPdioelg oe evireg rar woudLd,
Yol ETORANQIOL0 avaiynaoiol xatd TOV TOXRETO %O
yioL TEQLHEQLHOVS VEVQLHOUS autoxrAelonoVs.** Ta
OTOTEMEOLOTA TNG XOT|ONG TNG VTTOIERVIOUY ALYOTEQT
TOEROTNTA, VYNAT AvoloON Tt omoTeLeoOTIROTITA
now porQUTeEn Oudourelar doAong oe oy€om Ue ™
BovmBoxaitvy 1 T omPonaivy.

T va peketioovpe TNy emidooon TOU
amoxhewopot e AePfoPovmpParaivig ot vevouxi
oayoylotnTa ®otd T OBweoaxirh emoxrAinoidio
xoonynon dev yoonynoopue otovg acbevels pog
evooPAEPLa omoeldn).** H yaunAii 000m evdopAéPrag
PevVTavOANG TOV XoENYNONKE RATA TV ELOAYWYT 0TIV
avarsOnoio (100 pg) d66mue petd v xatayoadm 2,
%O TOELS MQEG TTOLV aTtd TNV xotaryead| 3. Aev pmogel
OUMG VO, ATTORAELOTEL ndmoLaL EMIOQO0M 0TO AVTOVOUO
VEUQIKO OVOTNIA TNG ®AQOLAS 0mtd T GEVTAVUAY oV
xoonynOnxe emoninodiwe. Emiong ndvape Oheg
TIC RATOYQODES HOG TOVAGYLOTOV 20 AEmTd peTA
omoLadntote puoLxi) dQaoTNELOTNTA TV aobevoig. !
H AepoPovmpParaivy avouévetar vo emdodoet
OTNV TROCOAYOUEVY TTQOS TNV KOO CUUTOONTIXN
dpaotnELOTNTA. AUTH 1) OQUOXEVTLRT] CUUTOOEXTOT
0o emmoedler v w0 g LF naw to Adyo LF/
HF mapoépolo pe tn xeoveywrt) cvumobexntoun).’
Amd avtfv v oy, to amoteléopatd pog omd
™V ®atoyadn 2, IOV AVILOTOLXOVV OTNV TTEQ(0d0
HeTd TV emidoaon g AefoPovmiPanaivng, elvon
oe ovupwvio pe outd mov avapévetal OewnTind,
2©00mg N avédivon tg HRV €deiEe peiwon oty LE

H yewpovoywni enéppPoon Bo emnoéale emiong v
o0 g LF ehattdvovidc mv.t Ta evpfuatd pog
000V 0poQd. TN HeTEYYELONTIXT] TTEQL0dO otV aiBovoa
petovaoOnTixng poovtidag (ratayoadn 3) £delEav
meQaLtéQm eAdTTwon g LE, 1 omoia ftav ototiotind
ONUOVTLRY O€ OYEON UE TIS TLUES avaPOoQAgS. ZTnV
1OTOYQOPT] 4, TTOV EYLVE TNV TTQMT LETEYYELQNTIRN
nuéea, n LF avEndnxe, ahld mogépeive younhoteon
artd TG TYES avadoeds. O xatayQadés amd
0e0TEQEN %Ol TE(TY HETEYYEWQNTXY] MUEQO TTAV
TAQOUOLES E OUTEC TG TTOMTNG UETEYXELQNTLNTG
nuégag 6cov apoed v LF, magopuévoviag ndtwm
ard TG TYES avapoeds. H gopnveio avtdv tov
guonudtmv Pociletor 0T0 CUVATOTELETUO TOGO TG
OEA 000 %oL NG XELQOVQYLXNG EMEUPAONG RATA
™V ratoyeodn 3 xaL Thv AQomn g TeEAEvTAlog
artd TNV TEMTY| UETEYXELQNTIXT] NUEQO %OL UETA.
Zg xewpovywrés emepPdoelg Tov Bmwoaxra xmolig
LETEYYELQNTIXY] AVOAYNTIRT] VTOOTNQLEN Ue Tomrd
avaloOnTd Tagotneeltol Hegnt) endvodog Twv
Tiudv g HRV péoa oe 28 moeg petd to xewpovgyeio. !
H entdoaomn thg OEA ot ovpmabnuixi) vedowon g
2©0Q0L4G elval moodavic xabOAN T dLdoxreLn TG
TaQaATHENONG pag.

Ta gvofuatd pog amd TV avaluor oto GpAcuo
Tov EOVoU (time-domain) evioyvovv TV Amoym
TNG UTEQIOYUONG TOU TTVEVLOVOYAOTOLROV, E(ROCL
AemTA pETA TN YOENYNON TOV TOMXOV avaLoONTLROV
(ratayoadn 2). IModypott, dleg oL mOQANETQOL
mov elyav Loyvef eEdotnon amtd T doaotnELdTNTA
Tov moQaovuTadnTvov (uéon NN, SDNN, PNN50,
RMSSD) avEndnrav. Qotéco, povo 1 péon NN ftav
otatiotird onuovi. H KZ peiwdnue enlong. Ze
auTo To onuelo, CVIPWVA xoL pe GALOVG peleTn TS,
Ta EVENIATA TTOV APOEOVV TIG peTafPANTéS 0To Pdoua
twv ovyvotntwv (HF, logHF, LF/HF, log LF/HF) fjtav
EVOEUTINA TOV EAATTWUEVOU AOYOV TNG OV UITOONTLRYG
TQOG TNV TOQACUUTaONTLRT dpaoTNnOLOTNTA.

Ztn  peteyyeionTkd] megtodo  (natayoadéc
3, 4, 5, 6), n HF ehattomOnre now avtd ftav
eviewmTind  eAOTTOUEVNC  0QOOTHOLOTNTOS  TOU
TIVEVHOVOYOAOTOXOU. ZVupmva %noL pe  AhAovg
peletntég, tehnd oL alhayég oto Aoyo log LF/HF fjitav
EVOETINES TOV EAATTOUEVOU AOYOU CUUTTOONTIXTG
TTQOG TTOQACV UTAONTLXT) OQaoTNELOTNTA. !

Oa meémeL vo. oYOMACOVUE TS OOUVUUETQES
ROTAVOUES TTOV TTOQOTNONONRAY OYEQOV OF OAES TIC
petapintéc g HRV. O noatayoadés ot pelétn pog
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éyvav oe ouvOnreg NEeUlog noL Pe Tovg aobeveig
EVmviove. ITadha autd, TO (ELQOVQYHO OTQEGS, 1
VOO, 1) TTVEVHOVIRT| VITEQTOON, 1] LATAON TNG
0eELag ©adLdic, o %n1ErAdLog EUOUHS, 0 TUTOG TOU
VITVOU %o 1) GuoLrt| amoratdotoor elvol ToQAYOVTES
7tov staiouv onuavtind QOAO OTIE RATAYQADES TNG
HRYV, axoun »au og emieyuévous avBoamoug ymeig
raQdlayyelaxrés mabnoers. EmiéEape va avalioovue
TS petoPAnTég tng HRV pe pio loyvdteen ototiotixd
do%LUAOL0. LETA AOYOLQLOLUXT|] LETATQOTTY), ALVTL YLOL TNV

M. ZHMAIO®OPIAOY nai ovuv.

YXELQOVQYIHES emEUPAOELS 0TO BMOARA TALQATNQEITOL
aBgolotxi] dpdon. H ovumadnriwolvtixn dodon
ovveyiCetar yia 600 YOENYE(TAL UETEYYELQNTIXT
avolymoio. pe  AePoPovmPoxoivy.  Amouteiton
TEQOUTEQM UEAETY YLOL VO ATTOOAGNVIOTEL 1) EnidQaom
OV €YEL OTNV RATAOTAOT TOV CUUTAONTIROV 0TV
©0E0L&, 1N TEOLUN OLOKROT TWV ETORANQLOIWG
XOONYOUUEVIV  TOMUMV — avaloOnunov 1N 1
QVTIXOTAOTAON TWV TOMHOV OvVOLoONTIX®OV e
emLonANOLOLMG YOENYOULEVO OTLOELD).

eneEeQyooio pe pn ToQauetowés avorioels.*?
Svuregaouotind, N vyniy OEA pe Aefo-

BovmiBoxaivn 0dnyel LdAhov oe eELATTOUEVY ATay Y

ovpmabnTet] 60aoTNELOTNTA 0TV %OQOLE. MeTd Tig

Summary
M. SIMEOFORIDOU, E. CHANTZI, M. BAREKA, K. LAPPA, N. TSILIMINGAS, G. VRETZAKIS. Effects of high

thoracic epidural analgesia with levobupivacaine on cardiac autonomic nervous activity in thoracic surgery. Acta
Anaesthesiol Hell 2011; 44:230-240.

Background: Thoracic surgery is associated with decreased low frequency (LF) power in heart rate variability (HRV)
analysis and post-operational dysrhythmias. Thoracic epidural analgesia (TEA) with local anaesthetics decreases cardiac
sympathetic nervous outflow and shows prophylactic effect on atrial fibrilation (AF). Presently, the specific influence of
TEA on HRV variables during the peri-operative period of thoracic operations remains less clearly defined.

Methods: Prospectively and after written informed consent, we performed time and frequency-domain HRV analysis in
36 patients undergoing thoracic surgery under combined general-high TEA with levobupivacaine. TEA was performed
at the vertebral level T,-T.. Recordings were held in the previous day (baseline), 20 min after TEA, postoperatively in
the PACU and in the three consecutive postoperative days (PODs). Data for HR, BP, and VAS were also held. Statistical
analysis employed two-sided, paired t-test (Bonferroni correction).

Results and conclusion: Mean BP was statistically decreased in PACU (93.6-78.1 mmHg). HR was lowered after TEA.
AF was not observed in this series of patients. Average duration of normal RR intervlas (NN), standard deviation of RR
intervals (SDNN), percentage of successive RR intervals greater than 50 ms (PNN50) and square root of the averaged sum
of squared differences in legth between all adjusted RR cycles (RMSSD) were increased after TEA with only average NN
reaching significance and decreased through out the rest of the observation. In HRV frequency-domain analysis, LF (0.04-
0.15 Hz) declined after TEA and after surgery. In the first POD, LF was insignificantly increased but remained in lower
values compared to baseline and continued decreasing through out the observation. HF (0.15-0.40 Hz) was decreased
postoperatively. LF/HF ratio was decreased after TEA but this change did not reached statistical significance. These
findings separate the specific effect of TEA on HRV variables in the immediate pre-operational period. They are also
suggestive of decreased sympathetic outflow in heart’s fibers during the postoperative period. For this period, although
the particular effects of surgery and TEA on autonomic status cannot be differentiated by this protocol, a beneficial
sympatholytic effect is apparent along with the epidural administration of the local anaesthetic.
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Clinical investigation

Effect of high thoracic epidural analgesia with levobupivacaine
on cardiac autonomic nervous activity in thoracic surgery

M. Simeoforidou,' E. Chantzi,' M. Bareka,' K. Lappa,' N. Tsilimingas,”> G. Vretzakis'

Summary

Background: Thoracic surgery is associated with decreased low frequency (LF) power in heart rate variability (HRV)
analysis and post-operational dysrhythmias. Thoracic epidural analgesia (TEA) with local anaesthetics decreases cardiac
sympathetic nervous outflow and shows prophylactic effect on atrial fibrilation (AF). Presently, the specific influence of
TEA on HRV variables during the peri-operative period of thoracic operations remains less clearly defined.

Methods: Prospectively and after written informed consent, we performed time and frequency-domain HRV analysis in
36 patients undergoing thoracic surgery under combined general-high TEA with levobupivacaine. TEA was performed
at the vertebral level T,-T,. Recordings were held in the previous day (baseline), 20 min after TEA, postoperatively in
the PACU and in the three consecutive postoperative days (PODs). Data for HR, BP, and VAS were also held. Statistical
analysis employed two-sided, paired t-test (Bonferroni correction).

Results and conclusion: Mean BP was statistically decreased in PACU (93.6—78.1 mmHg). HR was lowered after TEA.
AF was not observed in this series of patients. Average duration of normal RR intervlas (NN), standard deviation of RR
intervals (SDNN), percentage of successive RR intervals greater than 50 ms (PNN50) and square root of the averaged sum
of squared differences in legth between all adjusted RR cycles (RMSSD) were increased after TEA with only average NN
reaching significance and decreased through out the rest of the observation. In HRV frequency-domain analysis, LF (0.04-
0.15 Hz) declined after TEA and after surgery. In the first POD, LF was insignificantly increased but remained in lower
values compared to baseline and continued decreasing through out the observation. HF (0.15-0.40 Hz) was decreased
postoperatively. LF/HF ratio was decreased after TEA but this change did not reached statistical significance. These
findings separate the specific effect of TEA on HRV variables in the immediate pre-operational period. They are also
suggestive of decreased sympathetic outflow in heart’s fibers during the postoperative period. For this period, although
the particular effects of surgery and TEA on autonomic status cannot be differentiated by this protocol, a beneficial
sympatholytic effect is apparent along with the epidural administration of the local anaesthetic.

Key words: Anaesthetic techniques: Thoracic epidural analgesia. Heart: Heart rate variability - HRV. Local anaesthetics:
Levobupivacaine. Sympathetic nervous system. Parasympathetic nervous system. Surgery: Thoracic surgery.

ost-thoracotomy pain, apart of being severe and lasting,
Pit may be associated with pulmonary and cardiac
complications and can become chronic in a significant
percentage of patients. Thoracic epidural anaesthetic
techniques represent effective methods of providing
intra- and post-operative pain relief for thoracic surgical
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procedures.> Continuous epidural anaesthesia with the
use of local anaesthetics, alone or in combination with
other drugs, has been associated with reduced respiratory
depression, improved postoperative analgesia and early
mobilization, attenuation of the neuroendocrine response
and modulation of the prothrombotic state and with
overall reduced perioperative mortality.’ Furthermore,
local anaesthetics given epidurally are more effective for
reducing the incidence of postoperative atrial fibrillation
(AF) compared to opioid based analgesia in patients
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undergoing lung resection.*’ In a survey among senior
thoracic anaesthetists, 83% of the responders noted that
they continue the epidurally administered analgesia for up
to three days.®

Heart rate variability (HRV) represents one of the
developed quantitative indices of heart’s autonomic
status. It is a simple and non invasive electrocardiographic
marker reflecting the activity and balance of the
sympathetic and vagal components of the heart’s
autonomous nervous system.’ In reports implicating HRV
analysis it was shown that thoracic surgery may affect the
function of the autonomous nervous system, depending
on type of operation and operational site.®* Thoracic
epidural administration of local anaesthetics also affects
sympathetic nervous outflow in fibers that, among others,
innervate the heart.'” It has been reported that thoracic
epidural anaesthesia (TEA) using low concentrations
of bupivacaine blunts cardiac sympathetic neural drive
postoperatively in patients undergoing pulmonary resection
other than pneumonectomy under mini-thoracotomy and
results in vagal predominance.'' Nevertheless, the specific
influence of high TEA on HRV variables could not be
separated from the surgical effect by the protocol of the
previous study. Consequently, the TEA’s specific effect
during the peri-operative period of thoracic operations
remains unclear. We therefore designed a prospective
observational trial testing the priori hypothesis that there
is no difference between preoperative, postepidural and
postoperative Holter recordings in patients who sustained
thoracotomy under combined general-high thoracic
epidural anaesthesia.

Methods

The study was approved by the Surgical Sector of the
School of Medicine of the University of Thessaly and the
Scientific Committee of the University Hospital of Larissa.
Written informed consent was obtained in each case. Adult
patients aged up to 75-years of both genders referred to
our institution for elective thoracotomy were considered
eligible for the study. The decision for inclusion was
based on patient’s ability to comprehend and collaborate.
They also had to have no prior history of coronary
artery disease, congestive heart failure, arrhythmias
and conduction disturbances in the preoperative
electrocardiographic testing, therapy with drugs affecting
ECG, diabetes mellitus, renal insufficiency, abnormal
serum concentrations for Na*, K*, and Ca*™, autonomic
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dysfunction, and contraindications for TEA with
levobupivacaine. Patients were included consequently and
received standardized anaesthesia and perioperative care.
A prospective database was created including standard
demographic data as well as perioperative clinical and
laboratory information. Patients were not premedicated.
Anaesthetic and surgical procedures were performed by
the same team under standardized conditions.

In the morning of the day before surgery, the patients
were transported in PACU for control arterial blood pressure
and HRV recordings and establishment of a peripheral
venous line. Consequently, after local infiltration, the
epidural space was recognized with the loss of resistance
technique with a 18-gauge Tuohy needle and a 20-gauge
epidural catheter (Portex® Epidural Minipack, Smiths
Medical ASD Inc, USA) was inserted at the vertebral
level between T, and T,. After a 3-ml test dose of lidocaine
2% with epinephrine 5 ug.ml", the catheter was properly
secured. Next morning, in the operating room, a solution
of 0.25% levobupivacaine HCl 10 ml (Chirocaine™,
Abbott Laboratories, Greece) was administered epidurally.
Twenty minutes later the sensory block to cold sensation
(alcohol swab) was recorded, a second Holter recording
for HRV analysis was held and a radial or brachial intra-
arterial catheter was inserted in the opposite to the surgical
site arm for continuous pressure readings. Induction to
anaesthesia, muscle relaxation and tracheal intubation with
a proper sized double-lumen tube were then achieved with
the i.v. administration of fentanyl 100 pg, etomidate 0.2
mg.kg! and atracurium 0.5 mg.kg™!. A triple-lumen central
venous catheter was then introduced in the ipsilateral to the
surgical site internal jugular vein. After the insertion of a
urinary bladder catheter, the patient was turned in order to
expose the operational site. Anaesthetic maintenance was
done with the inhaled administration of 6-7% desflurane,
and continuous infusions of i.v. atracurium 5 pg.kg'-min’!
and of the local anaesthetic (0.125% levobupivacaine
+ 2 pg.ml! fentanyl) in the epidural space at a rate of
9 mlh!. Standard preparations for cardio-vaso-active
drugs included nitroglycerin and phenylephrine. Other
catecholamines were given if needed. Monitoring included
5-lead ECG, ST-segment analysis, intra-arterial and central
venous pressure, end-tidal carbon dioxide, pulsed oxygen
saturation (SpO,), rhythm of diuresis and arterial blood
gases. Patient’s temperature was measured by a thermistor
incubated in the tip of the urinary bladder catheter.

Muscle relaxant infusion was stopped on surgical
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wound closure. The patients were turned to supine
position and the tracheal tube was replaced by a proper
sized single-lumen tube. The administration of the inhaled
anaesthetic was stopped and the muscle relaxation was
reversed. Upon spontaneous breathing, a CPAP valve
was connected with the endotracheal tube. After been
awake, the patients were extubated and breathed under
a CPAP face mask. They were transported to the PACU
when spontaneous ventilation with 50% oxygen mixture
under a simple face mask was adequate for SpO, values
> 96% and PaCO, < 45 mmHg and PaO, > 90 mmHg
in blood sampling. Patients were treated in PACU until
haemodynamic stability had been reached with no
cathecholamine support, they presented no major bleeding,
absence of significant dysrhythmias, temperature > 36 °C,
proper level of consciousness, acceptable blood gases
with good respiratory mechanics and their pain was
estimated as VAS < 3/10. Then, another Holter recording
for HRV analysis was held, the intra-arterial catheter was
removed and the patient was transferred in the ward with
the epidural catheter left in place. Postoperative analgesia
was provided by a PCA pump with the same solution of
levobupivacaine plus fentanyl at a rate of 7-9 ml.h"' and
7 ml bolus on demand for time interval no less than 30
min. Oral intake was resumed 10-12 hours after surgery.
Supplemented oxygen was given if needed. Breathing
exercises and physiotherapy were to start as soon as
possible and patients were to be mobilized during the first
postoperative day.

Postoperative analgesia was continued in the ward for at
least three days with the same solution of levobupivacaine
plus fentanyl. In the morning of each day, the pump rate
and the bolus dose were both deceased for 1 ml to reach
5 mLh' and 5 ml on demand respectively which was
continued up to the removal of the epidural catheter.

Inall subjects, cardiac autonomic function was assessed
by time and frequency-domain HRV analysis on 512
consecutive normal RR intervals, corresponding to a time
window of a few minutes, using the Schiller Cardiovit AT-
60 electrocardiograph (Schiller AG, Baar, Switzerland)
and the built-in software. Heart rate was entered in our
data base from the ECG Holter instrument’s printed
report. Indices in the time domain analysis were taken in
the no correction mode and included the average duration
of normal RR intervals (average NN, in ms), the standard
deviation of RR intervals (SDNN, in ms), the percentage
of successive RR intervals greater than 50ms (tachogram

PNN50, in %), and the square root of the averaged sum
of squared differences in length between all adjusted RR
cycles (RMSSD, in %). Frequency-domain HRV was
assessed in the range of 0 to 1 Hz by fast-Fourier transform
spectral analysis (FFT). To improve signal processing, a
low-resolution (high-dynamic-range) window function
(Blackman—Harris) was selected. According to the
selected FFT mode, frequency variables were presented
as dimensionless numbers and as percentage of the total
power. The following frequency-domain HRV variables
were obtained: low frequency (LF) 0.04 to 0.15 Hz, high
frequency (HF) 0.15 to 0.40 Hz and the ratio of low to
high frequency (LF/HF).

The Holter electrocardiogram for HRV analysis was
recorded in a quite comfortable space with dim light and
temperature between 23 and 24 °C. Effort to provide similar
conditions for testing was done in the operating room also.
In all instances, recordings for HRV were held before any
painful stimuli with the patient in supine position and calm,
in times as it is described in the following. The cephalad
and caudal spread of sensory block were recorded after
each test. In summation, six recordings were held for each
patient.

1. In the morning of the day before surgery (baseline,
namely recording 1).

2. Twenty minutes after the insertion of the epidural
catheter (recording 2).

3. In PACU, before transporting the patient in the ward
(recording 3).

4. In the morning of each postoperative day, up to three
days (namely recordings 4, 5, 6).

Data were expressed as mean+SD. For skewed
distributions a logarithmic transformation was used for
adequate normalization. Comparisons of HRV variables
between recordings were made using the 2-sided paired
t-test. P-values, adjusted for Bonferroni correction, less
than 0.0083 were considered statistically significant.

Results

Thirty-six patients were included prospectively in this
study. Recruitment lasted 12 months. Complete data were
obtained for all patients. Intraoperative and in-hospital
mortality was zero in this series. Table 1 shows the patients
characteristics regarding demographic and clinical data.

Twenty minutes after the epidural administration
of levobupivacaine the cephalad and caudal spread of
sensory block were T 0.6 and T +1.5 respectively. HR
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Table 1. Patients and surgical characteristics (n=36).
Continuous variables are expressed as mean+SD.
Parentheses for absolute numbers denote percentage.

* parenchymal resection for cancer.

** recurrent pneumothorax (1), echinococcal cyst (1),
mediastinal (1) and thoracic wall (2) masses without

parenchymal resection.

Age (yrs) 58.9+14.8
Female gender (n) 10 (27.7%)
BMI 26.4+3.0
FVC (%) 92.5+11.4
FEV1 (%) 79.7+13.2
PEF (%) 71.2+17.4
Duration of surgery (min) 19680
Left operational side (n) 12 (33.3%)
Parenchymal resection * (n) 30 (83.3%)
Lobectomy 20
Bi-lobectomy 4
Pneumonectomy 4
Wedge resection 2
Inoperable 1
Other ** 5
Duration of PACU stay (min) 315102

Table 2. Mean BP and HRV.
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was statistically reduced at this point with insignificant
change of arterial pressure (table 2). Use of opioids was
not recorded intraoperatively. Episodes of hypertension
were absent. Intraoperative hypotensive events (mean
BP < 20% from baseline) requiring treatment with
phenylephrine were encountered for all surgeries. As it
is shown in table 2, the lower values for arterial pressure
registered simultaneously to HRV recording were during
rec.3 (PACU). At this instance, mean arterial pressure
was 78.1£9.5, ranging from 62 to 96 mmHg (P<0.001
compared to baseline). Finally, AF was not observed in
this series of patients.

Postoperatively (PACU, rec.3), all patients were able to
lift freely the ipsilateral to surgical side upper limb without
or with limited pain. On PACU discharge, the sensory block
was insignificant for both the upper limbs. Numbness in
eight patients and muscle weakness in two patients were
revealed after close clinical examination. Residual sensory
block existed in the contralateral semithorax in all cases.
At this instance, mean VAS/10 was 2.26+0.83 and during
deep inspiration it was 3.73+2.40. Next morning (first
postoperative day - POD, rec.4), VAS/10 was 0.93+0.86
and during deep inspiration it was 2.00+1.85. In first POD,
the patients tolerated well physiotherapy. In the second
POD, they all were mobilized, with or without a walker
or help, presenting mean VAS/10 less than 1. One month

Recordings: 1 = baseline, preop., 2 = postepidural, 3 = postop. (PACU), 4 = first POD, 5 = second POD, 6 = third POD.

¢ Denotes statistical significance.

* Displayed values for LF & HF (ms*) must be multiplied by 0.001.

Recordings

1 2 3 4 5 6
Mean BP (mmHg) 93.6+14.4 92.0+10.4 78.1£9.5 ¢ 82.3+11.3 ¢ 90.1£11.0 89.0+10.8
HR (b.min) 80.9+13.9 72.3£12.6 ¢ 81.0+13.6 84.1£13.3 87.6£16.0 86.8+11.9
Average NN (ms) 760.3+£136.5 859.5+151.1 ¢ 761.1+132.4 730.4+111.9 711.6x112.0 701.5£97.5
SDNN (ms) 33.3+23.7 43.8+24.6 24.1+20.1 22.9+18.1 21.2+19.2 16.2+12.0
Log SDNN 1.42+0.30 1.56+0.26 1.27+0.32 1.24+0.33 1.20+0.32 ¢ 1.12+£0.29 ¢
PNN50 (%) 6.04+11.0 11.25+16.0 5.47+17.3 2.60+7.4 441+13.4 2.55+7.2
RMSSD (%) 2.9242.2 3.70£3.5 2.32+4.6 232423 2.76+4.0 1.47+1.4
Log RMSSD 0.38+0.2 0.45+0.3 0.24+0.3 0.32+0.3 0.28+0.3 0.12+0.2 ¢
LF power (*0.001) 317.0+£520.3 290.7+462.8 68.0£77.7 172.3+350.2 133.9+272.2 52.8+87.3
Log LF 2.10+0.61 2.07+0.48 1.50+0.61 ¢ 1.64+0.79 ¢ 1.60+0.69 ¢ 1.38+0.55 ¢
HF power (*0.001) 172.2+281.5 224.9+285.0 67.8+110.4 172.5+389.0 104.8+196.2 47.3+106.3
Log HF 1.80+0.70 1.97+0.63 1.34+0.79 ¢ 1.52+0.79 1.41+0.74 1.11+0.66 ¢
LF/HF 3.28+3.48 2.60+2.17 3.24+3.32 3.11+5.49 2.90+4.33 4.02+5.01
Log LF/HF 0.28+0.48 0.21+£0.48 0.17+0.63 0.10+0.57 0.19+0.47 0.26+0.59
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after discharge, they were free from post-thoracotomy pain
and the clinical examination was negative for dysrhythmia
(data available for 22/36).

Table 2 also shows our findings regarding HRV
analysis. The average NN, SDNN, PNN50 and RMSSD
were increased after TEA, with only average NN reaching
significance, and were decreased through out the rest of
the observation. LF power was insignificantly decreased
after TEA. It was further decreased after surgery in values
statistically different compared to baseline. In the first
POD, LF was insignificantly increased but remained
in lower values compared to baseline and continued
decreasing through out the observation. HF power values
showed an insignificant elevation after TEA and were
decreased postoperatively. LF/HF ratio was decreased
after TEA until the second POD but this change did not
reached statistical significance.

Discussion

The present study demonstrated decrements in
the time and frequency domain indices of HRV after
elective thoracic surgery under combined general
inhaled anaesthesia to high TEA with levobupivacaine
and postoperative analgesia with the same regimen.
Alterations in cardiac autonomic status were noted for the
whole period of observation (operation day and three days
postoperatively).

Heart rate variability is the beat-to-beat oscillation of
RR intervals around its mean value. A typical spectrum
of RR series is characterized by two main components:
HF and LFE. The powers of HF and LF have been shown
to estimate cardiac vagal and sympathetic activities.
The efferent vagal activity is a major contributor to the
HF component,”'? although it has been proposed that
fluctuations of vagus nerve traffic contribute to LF spectral
power also.”> More controversial is the interpretation of
the LF component. This peak is related to arterial pressure
control. Most considered LF as a marker of sympathetic
modulation (especially when expressed in normalized
units).'*'¢ This suggestion is supported by the reduction
in total variance, along with decreases in both low- and
high-frequency components in absolute units that have
been observed during cephalad spread of anaesthetic
block.!"!® Others consider LF component a parameter that
includes both sympathetic and vagal influences, especially
under controlled physiological stimulation (e.g. head tilt,
mental stress).'”? As normalized LF bears no significant

relation to baroreflex-mediated changes of myocardial
norepinephrine spillover or muscle sympathetic nerve
activity, some propose that a relation of baseline LF RR-
interval spectral power to sympathetic-cardiac nerve
traffic is nonexistent.'**' The ratio of LF to HF power is
often considered a measure of sympathovagal balance.

Autonomic cardiac nerves may be exposed, retracted
and injured during thoracic surgery. Injury of the
parasympathetic branches to the sinoatrial node may result
in increased heart rate and decreased atrioventricular
conduction. Surgically induced alterations in the
efferent sympathetic outflows to the heart may account
for postoperative cardiac dysrhythmias. Denervated
hearts show typically higher heart rates than innervated
hearts and much reduced HRV with no definite spectral
components.”?>?  Recently, in patients undergoing
sympathectomy for primary hyperhidrosis with a
minimally invasive endoscopic technique under general
anaesthesia it was found that LF power and LF/HF ratio
were significantly decreased after sympathectomy.’ These
HRYV findings are suggestive of a decrease in sympathetic
activity and increase in vagal activity and, in a way,
supportive to what is clinically expected. Postoperatively,
HR was decreased, and the 36 patients of this study did
not developed dysrhythmias.

Supraventricular dysrhythmia is frequently observed
after lung resection. The reported incidence of AF
increases with the mass of the parenchyma which is been
removed.” Almost a third of the patients undergoing
pneumonectomy develop this complication and some
reports raise them up to a percentage of 45%.% Is an
imbalance of heart’s autonomic system somehow present
during thoracotomy? The imbalance of the autonomous
nervous system of the heart during esophagectomy or
pulmonary resections was demonstrated in patients
operated without epidural anaesthetic support.® After
esophagectomy LF, HF, and total-frequency components
of HRV were reduced while LF/HF ratio was increased.
In the pulmonary resection group, declined LF region
of HRYV, reduction of the total-frequency component of
HRYV, decreased LF/HF ratio and no significant change
in HF were observed. Irrespectively to the performed
operation, the patients showed increased heart rate
postoperatively and supraventricular dysrhythmias in a
percentage of 15%. This imbalance of the autonomous
nervous system may explain in part the incidence of
AF and of other supraventricular dysrhythmias during



246

thoracotomy. Presently, as digoxin and verapamil seem
inadequate to face this problem and amiodarone may be
followed by serious complications, diltiazem, magnesium
and bupivacaine epidural are the treatments supported by
demonstrated evidence for prophylaxis.*> Nevertheless,
in patients operated for coronary revascularization, TEA
had no effect on the incidence of postoperative AF.2?7 In
this second study the lack of prophylaxis existed despite a
significant reduction in sympathetic activity assessed with
HRYV analysis.

Information about the impact of high TEA on HRV
parameters is somehow inconclusive. It is known that high
TEA does not alter the overall reflex responses to a number
of stimuli® and is associated with stable haemodynamics
and preservation of baroreflex sensitivity.” In this second
study, as LF/HF ratio was increased after TEA, the authors
suggested some withdrawal of vagal activity. Induction to
general anaesthesia, laryngoscopy and tracheal intubation
in the TEA patients was followed also by increased LF/
HF ratio and the authors attributed it in sympathetic
activation. In another study, in awake, healthy subjects
in supine position with sensory block of C-T, both low-
and high-frequency spectral power remained unchanged.
During tilting, these subjects showed attenuation of the
increase in heart rate, no change in absolute and fractional
LF and HF power and a decrease in LF/HF ratio which
was attributed to preganglionic cardiac sympathetic
blockade.?! Criticism appeared in the literature for the
interpretation of the findings of this study.*® More recently,
decreased LF component and increased LF/HF ratio were
demonstrated in patients undergoing thoracic surgery
under high TEA." In this study, postoperative HR and
MAP did not differ from preoperative values and total
HRYV and HF were increased towards preoperative values.
It was proposed that, apart of blunting cardiac sympathetic
neural drive, TEA results in vagal predominance.
Nevertheless, attributing the findings of this study solely
in TEA is somehow dangerous. It is already mentioned
in this text that declined LF region of HRV, reduction of
the total-frequency component of HRV, decreased LF/HF
ratio and no significant change in HF were observed in
patients undergoing pulmonary resection without epidural
administration of local anaesthetics.?

Our study patients were given the long acting local
anaesthetic amide levobupivacaine for the thoracic
neuraxial blockade. Levobupivacaine is a clinically
equipotent analog S(-) enantiomer to racemic bupivacaine
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but its form gives rise to approximately 13% more active
substance. Levobupivacaine has been used for neuraxial
blockade for various operations in adults and in children,
for epidural analgesia in labour, and for peripheral nerve
blockade.*** The results of its use indicate less toxicity,
high anaesthetic efficacy and longer duration of action
compared to bupivacaine or ropivacaine.

To study levobupivacaine’s blocking action on nerve
conduction during thoracic epidural administration we kept
our patients free of intravenous opioids.*’ The low dose
of i.v. fentanil for the anaesthetic induction (100 ug) was
given after recording 2, and three hours before recording 3.
Nevertheless, some influence on cardiac autonomic status
of the epidurally administered fentanil cannot be excluded.
We also held our recordings away from patient’s physical
exercise for at least 20 minutes.* Levobupivacaine is
expected to alter the sympathetic efferent activity to
the heart. This pharmaceuticall sympathectomy would
affect LF power and LF/HF similarly to the surgical
sympathectomy.” From this point of view, our results
regarding recording 2, corresponding to the period after
the levobupivacaine’s effect, are in accordance to what is
theoretically expected as HRV analysis showed a decline
in LE. The surgical intervention would also influence
LF power towards a decrease.® Our results concerning
the postoperative period in PACU (recording 3) showed
a further decline in LF that was statistically significant
compared to baseline values. In the next recording 4,
taken in first POD, LF was increased but it remained
lower compared to baseline values. Recordings from
second and third PODs regarding LF were similar to first
POD, remaining lower than baseline values. To interpret
these findings we suggest an additive effect of TEA plus
surgical intervention in recording 3, and a withdrawal of
the latter from first POD and on. Partial recovery of HRV
variables within 48 h after surgery is observed in thoracic
surgery without postoperative analgesic support with local
anaesthetics." TEA’s effect on cardiac sympathetic nerves
was apparent through out our observation.

Our findings from time-domain analysis were
consistent with a predominance of vagal tone, 20
minutes after the administration of the local anaesthetic
(rec.2). Indeed, all the parameters strongly dependent on
parasympathetic activity (average NN, SDNN, PNN50,
RMSSD) were increased. Nevertheless, only average NN
reached statistical significance. HR was decreased also. At

21

this instance and in accordance to others,*! our findings
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regarding frequency-domain variables (HF, logHF, LF/HF,
log LF/HF) were indicative of reduced ratio of sympathetic
to parasympathetic activity. In the postoperative period
(recs.3, 4, 5, 6), HF was decreased and it was suggestive
of a decreased vagal outflow. Finally and in accordance to
others,!! the changes in log LF/HF ratio were indicative of
reduced ratio of sympathetic to parasympathetic activity.
We have to comment the skewed distributions observed
for almost all HRV variables. The recordings in our study
were held in awake resting conditions. Nevertheless,
surgical stress, hypoxaemia, pulmonary hypertension,
right heart distension, circadian rhythm, sleep pattern and
physical rehabilitation are among the factors that may
play significant role in HRV recordings, even in selected

subjects with no cardiovascular diseases. We choose to
analyze HRV variables with a more powerful statistical
test after logarithmic transformation instead of proceeding
with non-parametric analyses.*?

In conclusion, high TEA with levobupivacaine results
in reduced efferent sympathetic activity to the heart. An
additive effect is observed after thoracic surgery. The
sympatholytic effect continues as long as postoperative
analgesia with levobupivacaine is provided. Further
investigation is needed to clarify the impact of early
discontinuation of epidural local anaesthetics, or of
substituting local anaesthetics with epidural opioids, on
heart’s autonomic status.
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Néeg pvoragotomadereg

A. TTétpov

Iegitnyn

EE oglopot oL puoragdiomdBeieg elvar yevetnés PAELe mov 0poQoUV 0TOV ®OQOLOKO IV %Al TQOXRAAOVV
™ Ouokertoveyio tov. IMpdodata €xovv megrypadel TEES Vvéeg ovidTnTEG OV OTO TaREADOV, eite dev
elyav avayvoolotel, elte elyov megrypadel minuuerds. H meoryoadn now n emonuovon g magEng tovg
€yxeL odnynoer oe OAO naL ouyvoteEn ddyvmon] Toug otovg aocbeveic. H yvdon tng maboduciohoylog, tng
ALAYVOOTIXNG TTQOOEYYLONG KO TNG OVTLUETMITLONG TOUS WTOQEL Vo orodety el tdlaitea xoN oL YLo TOV *Avird
avaoOnolohoyo. AoBevelc pe avtég Tig puoxradlomddeleg Umoel va eUPavioToVV TEOYQOUUUATIOUEVA, 1)
0T (ELROTEQT TEQIMTWON WG EMEIYOVTA TEQLOTATIXA OTO YELQOVQEYEID naL PAALOTA, e Tabopualoloyia o
emPaUVveTaL ®aw artd exelVY TG OEElg VOGO YLaL TV 0o TTEQOXRELTOL VO, XELQOVQYNOODV.

210 uelpevo mov oxolovBel meQLYQAPOvVTOL TO ONUAVTIROTEQM MEYQL ONUEQO. OTOLYEIOL YLl TQELG VEEG
pvoxodomddeteg, TNV puoxagdiondOeia Takotsubo, TV apuOoyovo duamhaacia Tng OeELAS ®OLALOG %ot TO Un
OUMITOYES LUORAQOLO TNG aQLOTEQAS HOLAIOS ®OL OVAADETOL 1] SLOYVWOTIXT ROl BEQOTEVTLXY] TOUS TTQOGEYYLON.

AgEarg nhewdrd: Kapdid: Mvoxragdiomdbeleg, ohvogopo Takotsubo, ovuvdgopo agoubuoydvou dvomhaciog
™G 0eELdg nothiag, o0vOQoUo un ovurayots puoxadiov g auotepds xowkiag. Kurhodooia: Zivdgopo
Takotsubo, 00vOQopo apouboydvou dvomhaciog thg deELdg nothiag, oUvVOQONO un oVUTAYOUS LVORAQOIOV TG
0QLOTEQAS HOLALOLG.

H MYOKAPAIOITAGEIA TAKOTSUBO 710QUT)G), ampulle cardiomyopathy, stress cardiomyopathy

1] broken-heart cardiomyopathy (pvoxogdlomddeio g

H Takotsubo mpoxaheitar amd €vtovo  stress, ] )
QAYLOHEVNS ROEALALG).

ovvauoOnuoTnd 1| puowwod, row epdoaviteron oo Tayémg
ovVOTTUooOuEVY), Paold, TANY OUmS  ovaoTOEWPLIN . .
, , , Khvixn etxovo
duohertovgyicn tov  zothoxol puoxodiov. v

AAMVIRT] ®OL NAEXTQOXOQOLOYQODIKT] €mOVA LuelTon Ov  meQuoodtegolr  aoBevels ue  Takotsubo
évtovo. to OEDL £éudoayua tov puoxodiov, e moQamovouvtor  audvidi  yioo  dvomvolo  row
«ovnTrt]  otepavioypadior, OMhadn ywols vo

VITGEyeL amdpQUEN Twv otedoviaimv agtnoumy. H

dvodopio. oto otffog xatd TN dudorela Eviovou
ovvouoOnpatnot ¢opTov. H vooog éyel meoryoadel

vooog meQLryodipnxre agywd oty lamwvia,! dmov M
dudyvoon adoed oto 1-2% Shwv Twv 0obevav o
elodyovtol 6To voooxopeio pe mbavd oEl otepaviaio
oUvoopo.23 Odeiler To dvopd g 0to OTL TO OYNU
TOU HUox0QOOV 0TV VTEQNOYQUPIXT] aTTEROVION
potder pe 1o “takotsubo”, éva eWdnd doyelo pe otevd
houpd now gvoeior PfAon ov  XENOLUOTOL0VoMY oL
Wmwveg Paddeg yia va. odebouv yromoddio.t Alheg
ovopowoteg g vooou ot Phoyoadio elvar: apical
ballooning syndrome (o0vOQopo oEgiag didtaong g

TTovemotnuaxd Noooxropeto Ioavvivov

o€ vOQES MaL VEAQES YUVAIRES, 1] TAELOYN Pl OLLDG
TV TEQITTMOEMV OPOQG OF UETEUUVOTOVCLOKES
yuvaireg péong nriog M row nmopéves. H
eoxGEdLe  duopogio. mooopoldlel exelvy TOv
eUPQAYUATOS, TO0O 0TO Y aQaxTod (aioOMuo faoovg
N ovvOMTTIHO—OoVoPUKTIHG TOVO), 00 ROl OTNYV
evtomLon (0to #€vtQo Tou otiBoug, omobootegvird,
EMLYALOTOIXA 1] HOL HE AVTOVAAAOOTN OTOVS DUOVG KO
T AV dxrea) xoL ouvodeveTol atd éviovo dyyos. O
OUVVOVAOMAOG TNG RAVIRNG ELROVAG LE OUYHEXRQLUEVQL
eoyaotnoloxd evonuata 0éter ™ dudyvmon Pdoet
ToU mivaxa 1.
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Artiontafolroyixoi tagdyovreg

IMag’ o6t 1 évrovn ovpmodnTxy] Oéyegon
daiveton vo €xel xevignd QOLO 0T YEVEON QUTNG
™G TaABOAOYLRNG OVTOTNTOG, OL ARQLPELS Uy aviopol
elval dyvootol. H ovoyétion pe To ouvalodnuotind
$OQTO, AVODEQETAL OTNV VTTEQRATEXOMCLIULVOLULIOL TTOV
ptoet vo. tooxaheital kol amd Ghleg mabohoyirég
notootdoels 6mmwg wo Pagud acBuatikn xoiom,
TO QOLOYQWUOXVTMUA, T ROL EEMYEVADS ROTA TN
oLdurela donLuaoiag ®OTWOoNG TOU LUOXROQOIOU e
VToUToOUTAVN.> 478 Mo BewonTni] TQOOEYYLOoN
mpeoPevel 0TL oL aaBevels vploTovTol TEayHoTIRT
woyopio Tov puoradiov €€ artiog omaouot Twv
emuaQdlwv otedpaviaimv ayyeiwv.! O omaopdg
omodideTal oe OYYELOOUOTOON TOU TTQOXOAEL 1)
peydin omehevBéowon vogemvedpoivng  ratd T
ovpTa Otk diéyeoon.

ZOppovo e pio dettepn Bewoia medneLTaL Lol
TEQIITTWON  «ATMOTANATOV  pvoraQdiov»
myocardium) wov opetheTal 0TV eExherTinn dQdon TV

(stunning

RATEYOMALUVDV OTIS LUORAQILORES (VES TNG HOQUDTG.
H eoyaotnoiaxi] magationon, OtL 1 meQLoyt| g
nOQUONG TG %0QOAS €xeL oxeTd VYNAOTEQY
OUYHEVTOWOT] ALOQEVEQYLHMV VTTOOOYEMY O OYEDT UE
TO VTTOAOLITO LUOXAQOLO TMWV ROLMMV, EVVOEL VTV TNV
televtaio Bewenunt Tooéyylon.? "Etol mooxdmtel
1N o&elo odpauguxt] didtaon (ballooning) Tng mEQLOYNGS
™G KOQUOTS 7OV emipEQeL TeMuG OLaTaQUYT TNG
OUVOMXNG OUVOTOMAIG AELTOUQYIOG TG 0QLOTEQAS
nothiog (ewodva 1)." ‘Eyxel derybel egyaotnoiond ot
1 €vtovn SEYEQDT TMV RAQOLONMDV HULRMDV LVDV OTTO
TIG RaTEYOAOUVES 00N YEl 08 dO00EENQTDOUEVT PElON
™G PLOOLUOTNTAG TOUE %Al CUVOIEVETOL aTtd AUENOM
TV EMITEdWV TNG HQEATLVIXN G Pwodpoxtvaong (CPK).
Avtombava odpeiletTon ot peydhn maoaywyr c-AMP

A.IIETPOY

IOV TTEOXAAEL  VTEQDOQTION TOU  HUORUTTAQOV
pe ooféoto.'* Oewpeltor 6TL otnv Takotsubo
OLATNEELTOL 1] LXAVOTITOL TWV LUORAQILORMDYV LVDV VO
EMPLOOOVV ATTd TNV LOY OO X0 AV TO OTTOOELRVVETAL,
TO00 amd TNV RaAT TeEMnT ExPaor, aAld o amd To
guonuata tng MRI1.2

Téhog, wia toltn Oewglo ®abopiler wg ®voLa
YEVEGLOUQYO auTio, TNV AVOUAAY Q01 TO OlHOTOg
péoa oe Guolohoyd, XwElg OTEVOOELS OTEGAVIOLN
ayyeio.'

To 6t mogatnEeitor ovyvoteQo o€ Yyuvoineg
LETEUUNVOTTAVOLORES, (0wG odelheTal 0TO YEYOVOG
OTL T WOAD YOUNAQ emimeda TV OLoTQOYOVWYV
OTY UETEUUNVOTAVOLOXT] TeQiodo, EMTEETOUV THYV
€viovn ovpma Nty exdpogTion ratd Tt Oéyegon
Tov dEova vroBahdpou - emvedoLdiwv. Ilagdhinio
OTOUOTA 1 €XUnQLOT TWV %OQOLOTQOOTUTEVTIRMY
NAEXTQORAQOLOYQAPRMDV %O
HOLMOYQAPIXDV HETAPOADV TNG VOGOV) TETTLOIWV,

(évaviL  tOVv

OMMOE TO VATELOVENTIRG TEMTIO0 %o 1) TEwTelvY 70
Tov Oeounov shock.!’

H ovoyétion touv ovvdopdpov pe diddpogoug
ortomaBoroyiroig TOQAYOVTES OVVEY WG
olevQuvetal %ol TEOOHATO  AVODEQETOL OOV
mOovOg TEORMTINOS TOQAYOVTIAS 1 €GAQUOYN
ymueroBepameiag nar 1 ECT (Electro-Convulsive
Therapy).'®"® e mewopoatétoa, M xoeNynon
0L0TQAdOANG TTEOOTOTEVEL OO TNV EUPAVION TOV
ouvOQOLOV? %A Elval ONUAVTLXT 1) TOQOTHENON OTL
oe po avadgount| pelétn meourtmoewv Takotsubo
710V OV OYETICOVTAV LLE TV TTEQLEYYELQNTIXT TTEQ0DO,
010 44% TV TEQUITMOEWV CUVUTHQYE AoBua.?!
To enimedo oloTEAOOANG elvar yoQaxrTNOLOTIRG
YOUNAOTEQO OF UETEUUNVOTTAVOLOKRES YUVAINES LE

aoBuo oe oyéon e exeiveg yweic dobpa.?

Hivaxag 1. Awayvootird xoLtiolo Tov ovvdeopov Takotsubo. Toomomowpévog amd Bybee. 2

Khvint) emdvo o

ITaodxi viroxvnoia 1 SUORLVNGIC TOU TOLYMOUOTOS THG 0QLOTEQAS ROLAlOS TTOV
oot veton veEnyoyoadpnd (1| e omoladfote G amewoviotint] pé6odo) xot

ovvodelel alobnpo teordediog duodogiag. ZuviiBws adoed oty xoQUPT TS ®EOLAS,

VTTEQNYOYQUPLRAL
guonuaTo

oMG auTod dgV elval vmoyeemTIKO HQOLTNHQLO.
Hhextgorapdioypapund  Néeg petaforég oto HKT, elte nataomdoels, elte avaomdoels tov ST,
guonuaTo eite avaotodi) tov T.

Avyyeloyoadpud gvofpote  Xwig onuovtiet] omddGeatn Tmv emuraQdlondV oTeEPAVIAinY ayyelmv.

AL poodidyvmon

Xwolg va vrdoyel mpoéodpatn KEK, evdoeyrnedahni] aupogoayio, paoyomporitmua,

puoxoditida 1 vITeQTEOPLrY| PuoraQdLomddeLa.




NEEZ MYOKAPAIOITA®EIEZ

Ewodva 1. Kothoygadio xal viegnyoyoaduxi] exndva tg

pvoxadtondBetag Takotsubo.

OL ouviBelg NhenteoraedLoyeapirnés alloldaoelg
ovvoyiCovtar og avootgodpn tov emdppatog T,
exoeonuoopévy magdtaon tov dwaothpatog QT,
pelwon 1 amdielo g mEodd0V TOou EMAQUOTOS
R ot moondolieg amaywyés, TOQATOON TOU
dwaotfpatog PR, mabohoywmd emdouoto Q otig
amaywyég V,, V,, V., xaw aVL. Mia exoeonuaopévn
noQdtaor tov doothuatog QT oto HKT pmoget va
QTTOTEMECEL EXAVTIHG TTOQAYOVTO VIO TNV €UPAVLON
roloxig tayvradiog torsades de pointes xVQIWG
0Tovg Avodpeg aobeveig pe Takotsubo.” H Proymunt
eova Tou oVVOQOUOV TTEQLAAUPAVEL AVENOELS TV
radLox®v evEipmy %al Tg Teomovivig 1.

H oy wpotnt vroxivnaoio 1| dvoxtvnoio pmogel
va ahpoQd LOVO OTNV ®0QUPT| TNG ALOLOTEQAS HOLALOLG
N wow g O0eEudg nokioc. Mia magalloyn Tou
ovvOQOUoL elval 1 meQimTwon ratd TV omota dev
oQaTneeitol xaBolov vrortvnolo 1 duoxivnoia g
2OQUONG, MG M draTtoQoyT] KVNTHOTNTOS APOQd
0Ta Paod THOTO TOV TOYWUATWY TWV ROLAMDV
(reverse Takotsubo cardiomyopathy).

Yrdoyovv oaguetéc mBovéc eEnynoews oto
€QWTNUA YLATE TQOOPAMAETOL CUYVOTEQO 1) HOQUPT)
™G ®aEdLAg raw Oyl omotodijmote Tolywua. Kdmroa
egnynon dalveron vo mwpoodhégel N dromiotwon OTL:
1) H »ogudn tng »aedidg atpatdvetalr AydteQo
amd to ayyeloxrd dintvo, dga eivar mo gvaiodntn
oV oyallio, oe mepimtworn vmoddevons. 2)
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Aéyetal Opmg alpdtwon xal oo Tg OO0 N ®oL TG
TEES otedaviates apTneleg xor mOavdg UToel
vo emmeeaotel moQddoEa amd T daTaQayn TNg
oLpOTIXNG QoNg o€ omoladnmote amd avtés. 3) To
Toly WU TNG OEV £xEL TN YoQoxTNELOTIXN SLoUOQ WO
TOLOV OTQWUATWV ULROV YLTDVA, OTTwG CUUPOLVEL Le
Ta VTONOWTO, 1aE LK TOLDuaTO. 4) Exel permpévn
eEAAOTIROTNTA, TTAQA TNV VIOV RLVNTIXT ATTdvINoT)
0T ovpmoOn Tt digyegon. 1232627

To yogoxtnowotxnd TNg voéocov eivor  oT
TOQATNEOUVTOL  TOVTOYQOVA  OUOXLYNO(ES  TOV
0PoQOUV  TEQLOYES  ALUATOONG  OLODOQETIRMDV
otepoviaiowv ayyeiov. Avtd amoterel diadogo-
ALayvewoTnd ®QLTNELo amtd 1o 05V £udpayuo Tou
puoradiov 6mov 1 voxivnoio— dvortvnoto adoed
OTNV TTEQLOYT] AULUATWONG VOGS OTEPAVLALIOU ayyelov.
2tnv Takotsubo, ueQwés Gopés, mOQATNEOVVTOL
OUOALVNOI(ES ML TWV YELTOVIXDV TOYWUATWY TG
0eEuLdig nowhiag. To nhdopa eEmONONG TN apLoTeQds
®rolMog (rdmmote nou g OeELdg nothiag) petoeita
00dpMG ETNEEACUEVO %A, EXTOS OO TNV LOLA{TEQQL
XOQOXTNELOTIXY]  odaigrn]  Oudtaon (ballooning)
TG ®OQUOTS, magotnoeltor xor dvoxrtvnolo Tmv
péomv TunudTov Tomv Toroudtov . Tumxd,
N vIEENXOYQUPIrT] €moOva peTAPAANETAL TOYEWG
pe v eEEMEN g vooou xan amoxrabioTatol ot
HUOLOAOYLHMG AVOUEVOUEVA LETA TNV OTTOOQOU] TOU
oVVOQOUOU.

Meounég Ppopéc maQaTnEelTal oNnuavIRy avENnom
™G TOUTNTAG QONG TOU QUUOTOS OTO MECOV THG
%nOWMOG, exel OmOv OVTIOTOWEL O «OVYXEVAg» TNG
Takotsubo. Avutf) 1 mogodwnr) evdonothaxi] #hion
miieong (intraventricular pressure gradient) ¢paivetow 6T
elvar ®0Bod unyovird darvopevo mov odeileton
ot dwpogeTrt] CUOTOATIHOTNTO TOV  PAOLROV,
PECWV %Ol ROQUOPOLMV TUNUATWV TWV HOQOLARWDV
TOU(WUATOV. AEV OVILOTOUEL O OCUYHEUQUUUEVN
totomafoloywni
VIEQTQOPLKTG LUONOQOLOTAOELOS ®oL OEV aITOTENEL
dLahpoodloyvwotind onueio Tov ovvoQouov. 68X
"ExeL eniong meouyQadel meplitmon tov ovvdgouov,
OV TTAQOVG{ALOE ELXOVOL ATTOGQAENS TOV Y DEOV EEHOOV
™G 0QLoTeEQAS nowkiog xar SAM (Systolic Anterior
Motion) tng mEooblog yhwyivag g wteoeldois, e

Prapn, Omwg  exelv g

™V avriotouyr atpoduvauxi) eiovo.*
IMobopato mooteivetar va meQuANGOov ota
YOQOXTNOOTIRG TG vooov 1) 1 avaoteéyiun
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(netd v mdoodo g oEeiag pdaong) avEnorn tovu
AYOVG TOU OomoBiov TOLYMUOTOS TNG OQLOTEQAS
AOLALOG %Ol TOU UECOROLMOKOT OLOPQAYUATOS %O
2) oL avooTEEYWNS PaQUTNTAS AVETAQHELES TWV
ROMTOROLMOXDV PAAPiOwV.?!

Avupetomon

H ooy ovupetdmon eivor O pe exelvn
Tou TUTKOU 0E&E0g eppodypatos.®? O mdoyovTeg
odnyolvtaL oe emelyovod otedpavioygodpion pe v
TOAVOTITA VO XQELLOTOUV OLYYELOTTAALOTIXT. AuTOl OL
aoBevelg Oa moémeL ot ouvéyelo va AMPouv aomivn,
nroQivn xounAot poguomot PAQOVS koL OVOOTOME(S
TOV  pETaTEEmTXol evilUov THS OyYELOTEVOIVNG.
"Exouv emavellnuuévo moathondel  meQlotatind
pe to ovvogopo Takotsubo mou €xouv umofAnOel
oe BoopPoivon, mowv omoderyBel OtL dev vmNEYE
TEAYUOTLRY] uoxadiamt) PAGPT artd oEeia toyoupio.’
Mrogov emlong va xoonynBolv avootolels Twv
B-0dpevepyindv vtodoytmv ko dovenuxd. Otav
Oumg 1 ovuITTOpOTOAOYiL THG  HwoxapdlomdOelag
Takotsubo £xeL TNV edvo. TNG CUIPOQNTLXTG RAQOLOUTS
OLVETTAQUELAS, EXTOG ATTO TN X0T)0M ALYYELOOLOOTOATIRMDV
%o dovenuxrmv, dev vmdoyel EexdBagn dmoyn ywo
TNV TEQOUTEQM OVTLUETMMON TNG ®OL 1] VTOOTHQLEN
elvan ovpmropotny). H noatovoa dmoyn etvor ot
LE TN OWOoT ®Mvixy] vtooTnLEY, oL aobeveig avtol
€xouv xoM mogelor o eppaviCouv whvini] na
Nhextoox0OYQAPLrT BehTicnon Ue TV TGQodo Tov
XQOVOU. AUOTUY(DS OUMG TO TOCOOTO CNUOVTLXMDV
emuhor@V elval peydho xat avégyeton oto 18,9%.%

Ooglopéveg Gpogég, 6TaV TO TEWTEVOV CUUTTMOL
elvar M vmodTaon xor To RAEdLoyyeELrO shock,
yoeldletal pnyavinf] vmooTholEN TS 0QLOTEQAS
nOLWAMOG %O TNG OVOTNUOTLXNG ®UXAODOQIUG e
€v00000TInd aond 1) LVAD.® O vtotacinot aodeveig
Ba moémeL va eELEYYXOVTOL VTTEQNYOYQODLRE Yial TNV
mbavotnTo avdmtuEng Padpidmong méoewv oty
HOLAOTNTA TG 0QLOoTEQAS ®owhiag. H méyvvon tou
LecOXOLAOROD  dLopEAYUaTOS OtV pecdTNTA
tov Bempeitar mEodiobeodc mapdyovrag ylo
™mv  mlavotnta ovdmtuEng  evdoxolhomig
xhlong mieong oty aguotepn xowkia.* Otov ovth
OLATmOTMVETOL, €val Aoywd vo amopelyovial oL
LVOTQOTIOL TTALQAYOVTES ROl OVTIBETO VoL ETLYELQE(TOL
N OVIUETOILON UE AVOOTOAElS TV P-umodoytémv
mov  ovopévetar va  ovEfloovv Tto  OLaoTOMXO

A.IIETPOY

Ewova 2. Yregnyoyoaduxi) eixdvo Tng puoxooto-

G010 Takotsubo natd TV 0&ela TQOGROAT (a, b) nan

peTd TNV Odeot g (c, d), dvo efdonddeg agyodTega.

¥0OVO TANQWONS TG 0QLOTEQAS ®OLMOG 1AL TOV
teA0dLOLOTOMRO TG OYrO.> 36

eoyveon

Méoa oe Myecefdouddes, oxeddv OAoLoLaobevelc
pe poxradiomdOera. Takotsubo emavéQyovial o€
dvolohoywt] nodoxt] Aettoveyio (emdva 2).Y
TNa v mhewovotnto TV TEOoPANBéviav  To
dudotnpa avtd elvor povov 63 muéoec. Ilpog to
ToQdv dgv UTAQYOUV OTOLYE(O. YLoL ETLUOVY] TNG
ovprtwpoatoloyiog oe xodvia Baon.® Ou aoBeveig
ue Takotsubo meémel va magarolovBovvTol Yo TV
OAVOTNTA  OVATITUENS  emivOuvewv  aQoudumy
amd  umegraTeyolauvalpio (torsade de pointes),
oynuotlopot BeopPou oty ®oQudN TS ®aQOLAC
7Ol TTVEVUOVIROU oldNUotos.” Zmdivia, (08 T0o0oTd
mepimov 3% twv maoyoéviov amd Takotsubo), €xel
avadepBel 0NEN Tov LuoraEdiov o eMTOUATIONOS,
omoTE 1 VOOOG EVIACOETOL OTLS OUTLES aLPVIOiOU
Bavdtov, ovupognTrl] RAEOLOKT  OVETAQHEL,
omOPEAEN TOU Y MEOV EEGO0U TG 0LOLOTEQAS HOLAlOG
now epuPoind ayyelond eyredoind eneloddLo.*

H APPYOMIOT'ONOX AYXITAAXIA THX
AEEIAX KOIAIAX

Tloonertan yioo o ovyyevi) avouadio 6mou
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1§

To TOlYwpo TNg OeELdg x®olhiag notohapfdveton B H
ann I

-

omd  woMmdn OmBipata. H  dwmdnon oavty -

yooxtnoiotnre oav dvomhooia Tng OeELGg nothiog

%ol BemonOnre O6TL oyetiCeton pe moérunhon amd

TOo PuoLohoyrd xotd TtV ogyavoyéveon. H vooog !
yooxtnoiletow amd naxonbeg ogoubuieg, mov
TVEOJOTOVVTOL 0T TO PUOKAQOLO TG OELAS HOLAlOG

o e

Ewova 3. Kopa € (BEMn) oto o0vdgopo g apeubuoydvov

dvomhaoiog g deELdig xothlas.
%aL apoed ®Vlmg og veapd dtopo kot 00ANTéS. 44 ) )
Khwvinn emova

H véoog #dver ovvilBwg tv epddvion) thg oty
nuxio Tov 15 éwg 35 etdv xow TEooPAaiiel ®vlmg

Mivaxag 2. Koutioto didyvmong g agouduoydvou dvomhaoiag tg 9eELdg xothiog.*

O120YeveELO®0 16TOQLXO

MEIZON KPITHPIO

Empefaimpévo oroyevelond LoToQurd o€ verQoio 1] xeLpoveywi] exéufaon.

EAAAZZONA KPITHPIA

Owoyevelond 10toowd audvidiov Bavdtov (< 35 eTdv) IOV TEOXANON®E amd eralouevn aEUOOYOVO deELA nothia.
Owovyeveland 10toewrd pe didyvmon Pactopévn oty magooo khipoxa.

Awetagayés exmtorwongs 1 aymywmomres oto HKI'

MEIZONA KPITHPIA

Kipata & 1] eviomopévn moodtaon tov QRS (> 110 msec) otig deElég mpondodieg amaywyés (V,-V,)
EAAZZON KPITHPIO

‘Oypo duvaurd oto HKT (petd v opahomoinom og eog thv £vroon twv onudtov: signal averaged ECG).
Aw0TaQayés ETUVOTOAMONG

EAAZXON KPITHPIO

Avaotgodi) Tov T otig de€Lég meonddieg amaywyés (V,-V,) oe aobeveig pe nhnio > 12 etdv xou ywoic RBBB.
Agoulpieg

EAAAZONA KPITHPIA

Eppévouvoa 1) un xothaxi) apoubuio pe ewdévo LBBB mov emiPefoidbnxre oe HKT', ovoxevt) Holter 1) ®atd tn dontpocio
1OTMWONG.

ZuyvEG HOLAMOKES EXTARTOOVOTOMES ( > 1000/24h) o€ eEétaon pe Holter.

Ohwi) 1) TuraTzn dvohertovpyio zon douxés uetafolrés

MEIZONA KPITHPIA

Sofaph) didtaon won pelmon tov xhdopatog EMONoNS g 9eELds ®olhiog yweis N pe ehdyioty datagayf TN aLoTteQds
xouhiog.

Evtomopéva avevpiopata tg 0eELag xotkiog (axtvntnd 1 Suorvitind TUAUOTa).

Sof oo tunpotiet didtoomn g deELdig rolhlag.

EAAZXONA KPITHPIA

"Hrua, dudyputy dudtaon g dekudg xowhiag 1 peiwon tov ¥ dopatog eEmONoNg pe puololoyini] aoLoted ®othia.
"Hrmwo tpumpomxd) dudtaom tg deELds xothiag.

Tunpotin vroxvnoia tg 0eELdg »othiag.

X0 0axTNOLeTIXA TS VOIS TOV TOLLOURATOV

MEIZON KPITHPIO

AuOnon-avixatdotoon tov puoxadiov amd tvolmtddn 1otd ot froyio Tov evdo-pvoxragdiov.
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TOVG GLOQEVES, TOOO MG TEOG TNV £XTAOT THS VOOOU,
000 %Ol WG TEOG TN ovyvoTNTa.® & 0QLOUEVOUS
000evelg, proel Opmg vo i yiver ovTiinmei péxyoL vo
O(MOEL OOV TQMTO OV UITTMLOL TNV HOQOLANT] CLVOROTTH).
ITegimov o010 50% tWV mEQUITMOOEWV  VTTAQYEL
OLXOYEVTC RATAVOLLT RO 1) *ANQOVOLURT| ueTaPiBaon
dalvetal va  yivetor x®atd TOV OQUTOOOUOTIRG
EMXOATOVVTA OQUXTNQA O avaroyia 2,7:1 pueta&l
ovOQMV naL yuvourmv.* Ze Ghhovg mdh, upmooel
va v epdavioer voig ocupmtdpoto, oM vo
odNYyNoeL 08 ®OQOLANT AVETAQHRELD O UEYONDTEQT
niia, pe 1 xwels v TavTdyEo VN TAQOV GO RAVIKA
ONUAVTIXOV aQEuBMV. Avtol oL aobeveig ouyva
duayryvorovror AavBaopévo 6t TAoKouvV oo
datatik) puorogolondHelo. Oglopévol vopiotavton
7©0QOLanT avoxomf ot awpvidlo Bdavato. e o
OTOTLOTIXY] avalvon oty ttolxd] megoyl) Veneto,
voAoyiotnre OTL péxoL #al 1o 20% twv apvidimv
Bavdtov amd nodaxnt] avoxomr o veaQd AToua,
meoxOnure amd TV vOOoO THG aEEUOMOYOVOU
duomhaoiag g 0eELdg rothiag.*?
Hhentoonadoypadind, SormoTtmVEToL 1] TTOLQOVOLNL
ogvnurv - T otg  amaywyés tov  mEooBiou
TOLYOUOTOS, OYPua  duvound pe ™V Hoedm
nopatog € (late potentials - mpoOneLTOL YLOL dUVOLUKA
mov eudaviCovrar 20-200 ms petd o nbua R xon
BeweoUVTOoL0QEUOOYOVA) HOLROLMOKN TOXVHAQD (O
pe  poQdoloylo  OTTOAELOUOD TOU  CLOLOTEQOV
oxéhovg (ewova 3).* Ymeonyoyooadwmd UeQurég
$ooég drammotvetal vroxtvnoto 1 dvorivnota tg
0eELdig ®oMlag, Mwdng Obnon TV ToLwUAT®Y,
duatagayés wvnTrdéTNTOG, TAYVVOTN 1 AémTUVOT|
ToU TOoLMpoTog TS OeELdg xolhiag nat bavdg
dopurég noL AeLToVEYIRES dLOTOQOYES. ZVUDWVOL Ue
™v Evoonain) Kagdoroywh) Etawgeia nar v
AeBvi) Etougeia now Opoomovdia Kagdiohdywy,
amortovvton d0o peiCova xourhola 1 éva uelCov xon
0o elhdooova xpltholo 1) T€00gpa eEAACOOVO Ot
TO %QLTIOLAL TOV TTivaxa 2 yio va tebel 1 ddyvowon
0QoVBoyovoy dvomhaciog thg OeELdig nothiag.

Artionofolroyinég ovoyetioeg

And mobBoduoiohoynn) Gmoyn OLATLOTOVETOL
TunpoTei] N dwdyuty OuOnon tou ehevBegov
Toydpotog TS OeELdg ®othlag amd LvolMmmon 1oTtd
(emdva 4).% Avtd mooraiel onuovtind] dataQay
TOV NAEXTQUDV OVILOTACEDV TOU LUOXOAQOLONOV

A.IIETPOY

Ewova 4. Amteindvion tg Otnong Tov torymuotog

g 0eELdg rothiag oto ohvdgouo aEEUOoYdVoU duo-

mhaolog tg OeELdg xothiag.

LOTOU %Ol AQOL «NAEXTOWHT] QLOTABEL» MG TEOG TNV
OYOYLOTNTO,  ONUOVEYOVTIAS TS  RATAAANAES
ouvOfreS YIa TNV TEORANON HOLALARDY 0QQUOLDY,
©UOLWG pe pnyaviopd emaveloddov. H nanonong
aQouboyéveon pe v eEEMEN  Ttng  vooov,
emente(veTal Oe véeg TEQLOXES UE  OLadOQETIXT
TOYUTNTO OYWYNS TOV NAEXTQMOV €0eB(ONATOS RO
peydAn onthopodic ot didorelo TG oveQEDLOTNG
meQuodov. Zuyxvd m  OmMOnon emextelvetal o€
0AONANQO TO TTAYXOG TOV TOLYWUOTOG KO ETLPEQEL TNV
avevouopotiry dldtoon tov omobiov TomduaTog,
IS ®OQUONS o TOV Xheov €E6dov (infandibulum),
TV TEQLOY WV dNAadT oV amaQTiCouv To «TEiywvo
™G OVOTALOTOLG» 47 4849

Agv glvar codpds Yvwotd to vtevBuvva yovidla
oL LoQLOXEG aoToyles Tov 0dNYoDV ot vooo. ‘Exovv
UEYQL OTLYUNG OVOYVWQLOTEL ETTTA YQWUOCWUOTIRES
0¢oelg, omd Tg omoieg oL do adogolv oTo
xowudompa 14 (14923-q24 now 14q12-q22) now o
ahAeg 5 ota yowuoompato 1 (1g42-g43), 2 (2q32.1-
q32.2), 3 (3p23) »ow 10 (p12-p14).® Emmiéov £yxel
meQuyQadel naL  pio  vTolewtOpEV]  HOQdT NG
voéoou TOU OUVOVALETAL HE TTEAUOTO-TTOAOUOLES
UTTEQUEQUTMOELS %Ol POCTQUYOEES TOYWTO TNG
rnedpolc, ovoudleton «vdéocog g NdaEou» nau
ovoyetiCeton pe to yowpdowpa 17. Iododata
meootédnuav véa otoelon wov adoolv oty
ovoxGhuprn petarldEewv mov oyetiCoviol pE TG
mowtetveg desmoplakin, plakoplakin, desmoglein-2 xow
desmocollin-2. !5

"Eyovv megryoadel mévte meouotatind 0To. ool
damot®Onxre, petd tov oudvidlo Bdvotd tovg, OTL
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VITNOYE WVOMTMONG exteTAUEVT, ddyvin OumOnon
TOoU puoxodlov g aQLoTeETg nothiog pe ehdyot
| #»aB6hov ovppetoyxn tng OeEudg notkiog. Ot
OVYYQODEIG AVOQMTLOVVTOL OV TIQORELTAL YLOL TAEOV
EUTETOUEVY] HOQPT) TG VOOOU  «0EEUOIOYOVOS
dvomhaoia g 0eEudg  xowMoag» Ny véa
voooloyixn ovtotnta.>® Tavtdypova oe €gevva oe
OOYVEVELES e PeYAAN ouyxvotnTo eUdAVIONS TG
vooou damotmOnue OTL vmiEYeE, elte dibnon g
0eELdig »olhlag, elte natd ®0QLo AOYO TG AELOTEQAS
nothiog.

Avupetomon

H ovopetomon tov ageuiudv Poaocileton

om  xehon
TOQAYOVIWV,

p-avaoctorémv,  aviloEQUOUKROV

ratdhvon g oQoubuoyodvou
meQuoyg (catheter ablation) xow otnv eudiTEVON
E0MTEQXMV  amVIOWTOV.*  AVoTU®OG  OxOUN
dev éyeL EenaBoQlotel TOLOL OVTLUETOMION €lvo
TEOTLHOTEQEN *otd megimtwor. Ta aviiaeouluxd
daguoxo elvor mEOhavmg 1 TEMTYN emAoY o€
oobevelg pe ®oAd opoduvoURE OVEXTES 1] Un
Bovatndopes ogoubuies. Emiéyovran, elte ol
nhoowol B-avaoTtolels, eite TOQAYOVIES TG HAAONG
I 1 III (cotaroin 1) apodagdvn). H cotakdin wot 1
ouodaovn eivol udAhov oL Théov amotehespuotinol
TO.QAYOVTES Y WOIS ONUAVTIXT TTROAQEQLO LT dQdo.
Ze plo Touhaylotov pehéTn, 1 0OTOAOAY daiveTa
VO UTTEQEYEL TNG OMUOOOQOVIG OTNV AOTOOTOAN
TV aQEUO®OV (68% évavil 26% aviiotoya).”® H
1OTOOTQOPT] TOV AQQUOOYOVOV TTEQLOY MV UETA
™V eVOEheY NAEXTOLUT] OQTOYQADNOT TV HOLAMDV
€xeL OOPIDS LRAVOTONTIRE OTTOTEAEOPATA. ATTOTENEL,
Opwg, ouyvd mEoowEwvh AVon, adol  dloErog
eudoaviCovtar véeg duvnund aQuOoyoves eoties.
"Etol, 1 emhoyf NG TOMOOETNONG EUGUTEVOUEVOL
oamvidmTi] Yot TV amoduyny  aupvidiov Bavdtov,
elvar  amoagaittn. Eilvar yvootr] xor evpéwmg
QTTOOEA T M QTTOTEAECUATIROTITOL QUTOV
TV ovoxevwv otn  uelwon g mboavotntag
awpvidiov Bavdatov oe oaobeveig pe xnoxomndelg
apouBuiec. ‘Exer mootabel 1 cuumAnomportix
¥XONoMN  OVTLIOEEUOMWX®OY  TOQAYOVIWY, OOTE VO
HELDVETOL O aELOUdS TV NAextowmdVv avotdEenv
amd Tov amvidmTi) (oL GQo. Vo TaaTElVOVTOL
To  pecodiaotipato  GOQTIONG NS HmatoQiog
TOV). Axoun, €yer mootobel M CUUTANQWUOTIXT
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notdhuon  dlapoowv  aEQUOOYOVOV  EOTLDYV,
oed TV UmOQEN TOU EUPUTEVUEVOL ATTVIOWTY).
Agv Bo meémel TAVTWG VA TAQAPAETOVTOL ROl TO
duvNTHG TEOPAUOTO TTOV UITOQEL VO TTEORVPYOoUV
oo T HOXQOYQOVLAL TTOQOUOVH TWV XOAMOIWY TOU
OTTLVIOWTT] TNV dLpaTixd] o) (dnuoveyia 0odupwy,
MolpwEn, evioraditida), TN HETATOMON TOVG UE
OUVETAYOUEVT] OTTDAELD €OPTC naL doa mOavY|
amotuyta dudryvwong tng Bavatndpogou agouduiag
1 avaTo&Ng g, #abhg xow To parvopevo tou “late
sensing”.3>%

‘Otov 1 vooog eEelyOel mhéov og appirothont
NOQOLAUT] OVETTAQAUELDL, 1] OVILHETMOMON YIVETAL UE
dovENTLrd, OVAOTOAE(S TOV UETATQETTLROV EVEUHOU
™g ayyelotevoivng II, duyo&ivn »aw avumnuTnois
moQdyovies. Zto teMxrd otddia, ov aobeveig (owg
€YoV G pHOVOOrN] €mAOYN TN UETAMOOYEVOT|
NOQOLAC.

eoyveon

H mpoéyvwon oyetiCeton pe v «nAextoLnm
00tdBeia» TOov ndBe 00Bevi) rar TOv %RiVOUVO
noxonbovg  agoubpiog. e
0QouBoyovo dvomhaocia tng 0eELdg xolkhiog vmd
ovtiaouixy  ayoyn  epdoviCetar  aupvidlog

voooUvteg  omd

0davatoc oe moocootd 0,1-0,3% avd €tog ohhd To
10000TO pmogel vo. pBdoel naw to 3-4% avd €tog
YLoL TOUG U SLayveouévoug pooelc.”? Amotehel xali
AANLVIUT] TTQOXTLXY] VO GUOTIVETAL 1] OITOYOQEVOT)
ABANoNG OTOVG TACYOVTEG HOL VO ETLOLMHETOL 1)
Aemttopenc dleQevnon OV TOV AUECMY CUYYEVDV
0€ OLHOYEVELEG-POQElS TN VOoOU.+

MH XYMITATEX MYOKAPAIO THX
APIZTEPAX KOIAIAX

Eenvvtag omd v ovouaoio Tov cuvoeouov
TEETTEL VAL TOVLOTEL OTL GAAOL OVYYQADELS TQOTLHOVY
ToV 6Q0 “non-compaction of the LV wall” (un ovpmaryég
LuordodLo TG aELOTEQAS HOLAOGS) TTOU VTOONUALVEL
™V TAMUUEN), un  ovumayl  dopdedwon Tou
TOLYMUOTOS TNG 0QLOTEQAS %OWAiog AOYw ateloig
ogyavoyéveons xratd tmv epPouri] Lo, &vod
ahhot  moTwoUv  To 6o  “hypertrabeculation”
mov  onuaiver TNV auENuéEvn
®OL EXTETOUEVY) OOxIOWON TOU TOLYMOUOTOS TNG
00oteQds notkiag. O IMayrdomwog Oyoviopdg
Yyelag v rototdooer axdun otg ataEivounTteg

(vme-00xidmon)
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Ewova 5. Avotopund magaoxeloopo ateholg
Lo pOQPWONG TOV TOLYMUATOG TNG ALOLOTEQTS KOLALOG.

puoroolordOeles.”’

[Tegrypddnue yioo ety ¢poed amd toug Chin
%ol ovv. To 1990 non BewenOnre wg epuévovoa
eupounn] pogdoroyicr mov Odev  ouvodeleTan
omd Ghhec Ouomhooies mov Oa pmogovoov va
€ENYNOOVV TOV PNy aviopd Yéveotg Tns.”® Avatouxd
yoooaxtnoiletow omd exteTauévn doxnidwon Tou
TOLY M UOALTOS TNG 0LQLOTEQAS HOLALOLS [IE ATTOTELETLOL TNV
ooveyio Pabudv eviopumv HEcO 0TO LUOoxAQOLO.

Medscapes www.medscape.com

Ewova 6. H ameindvion tmv OguTeQOYEVHV ROLAOTHTOV
™G aTELOVGS SLOHOQPMONG TOV TOLXDUATOS TG AOLOTEQAS
nothiog pe éyyowpo Doppler.

Ewova 7. Yreonyoyoadunt) etndvo acfevoig pe otel
AapdEP WO TOV TOLDHUATOS TNG ALOTEQAS ROLALALG.

A.IIETPOY

2w dvoohoyxi] xooLd, avth 1 dadwmacio eivor
O TTEQLOQLOUEVT] RaL 0dNYel oty dnoveyia Tov
trabeculum. Ztig ®0QdLEc pe avEnuévn doxridwon
(hyper-trabeculated), vmdQyovv Pabiég evroués mou
EMLLOLVOVOUV PE TNV RVQLA ROLAOTNTA TNS ALOLOTEQALS
®nolhiag (ewmova 5).%

Khvuen etxovao

H »hvini) eindva tov ouvdQouou ivan Togd oL
1 TV AAA®V LUuoradLomadeLdV [1e dLaoTOMKRY RO
ovoToAxT duoleltovQyia, aQTNOLA®ES EUPOLES KoL
tayvaeeuiuiec. To ovvnBéotego olumTwua elvor
N Olomvolo ou odelhetor oe yaunif] xadioxi
TOLQOY 1.5 6162 Ftm veoyvint|] xaw TNV moudixt] nixia,
N voéoog eudpaviCetal pe ®vavoorn, Amobuuxd
duopopdies  Tovu
dratagaymh g avamTuEng. e pio pedétn oe maudid
LE U1 OVUITOYES LUOXAQOLO THG 0LOLOTEQAS HOLAOLG,

emeLoooLaL, TQOOMITOV %O

10 39% TV TOUdLMDV EUPAVLOE GOV RDOLO OVUTTMUOL
™ Olomvola %ol 010 43% £YLve TAQOITOUTTY] YL
%n0OLoAoYx) dlegelvnon AOY®w OAAOLDOEMV OTO
HKT 1 evonudtwv and v axtvoygodio Omoana.
H véoog pmoget va epdaviotel yia momtn ¢pood otnv
evijinn Cof) pe eMdyLoTn CUUTTOUATOAOYIO 1) RO e
Baold ovppognTirnt nodlaxt) averdorela.t!

Hl\extoonadloygadind diamotdvovrol onueto
VITETQOPIOLG TNG 0QLOTEQAS ®OLALALG (25% TV 0.0OEVHDV
oe Mo perétn),®  datagayés EmAvOTOAWONG,
ovaotgodn Twv wupdtov T, petaforés TOU
tufpoatog ST, alloayh Tou MAextowol dEova xou
dataQayés g evOOROLMAXNG  Oy®YLULOTNTAG
pe amoxhelopd onehv. Zuvolxd to 85% TWV
TooyovIov gpdaviCouv xamolo amd TG TAQATAV®
petafolrég oto HKT.

Ameoviotind, 1 vmeenyoraodloyoadie avo-
dewvier v OmaEn Pabéwmv eviopmdv péco oTo
dondwdes pvorddio. H yofon touv éyyowpou
Doppler eivar amogoltnty Yoo TtV  omwdOelEn
OEUTEQOYEVV AOLAOTITOV TTOU EMAROLVOVOUV e
™V ®0QL0L ROLAOTNTO TNG OQLOTEQAS ®OWMOG ROl
Oyl AoV TUTOU KOLAOTNTES, OGS OTTOOTNUOTIREG,
VTOTAALOTIXES  ®OWNOTNTEG TNG  OeELdg  %OoLhiog
TQOOXROMNUEVES  OTNV
OVEVQUOUOTO TNG 0QLOTEQAS ®OLAlOG (Emdva 6).5

H »hviny) duidyvoon ouvvhfwg tibetor pe ™)

0QLOTEQA  MOWMla 1)

Bonbeia g vegnyonradioygadiag (2D 7 3D) nou
tov éyyxowuou Doppler.® O mivaxrag 3 meQuyoddpel
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To SLoyvmoTIvd ®QLTNELO TG vOo0L.51% TTpdodata
meotelveTal 1 QOO evOg VEOU oTOL ElOV OTNY
oartorta.fohoyia Tov ouvOEONoU: N dLaTaEOYT TIG
«OPOTLUNG TTEQLEMENGS NG apLoTeds xowhiac» (LV
solid body rotation). H Stadiraoio tng meouéMENG Toov
v Bemeltar o6t emteleltor ®otd TO TEAEUTOLO
0Tddl0 TNG 0QYAVOYEVEONS TOU Hworadiov, ToTE
onppdg mov emovpPaivel war 1 drotaQayi Tou
yoooxtneiCet to oUvOgopo. Ztn  Puololoyxi
dlapoedwon, 1 elxoedng mogEln TWV  pwo-
2AQOLOKMV VOV Y{VETOL AT TNV WQOAOYLAXRT] HOQA
ot1 Pdomn row xatd TNV avii-wgoloyloxt) poed otV
©0QUT TNG ®0EOLAS. Ze aobeveilg pe pun ovumaryég
puordodlo g aELoTeQdS xowhiag moQoTnElToL
opoOTIUY, ®OoTG TNV WQEOAOYLaXRT] HOQE, TEQLEMEN
TV VOV 08 OLOL TOL TUNUOALTA TNG 0QLOTEQAS KOLALOLG
(«opoTipn meQLEMEN NG apLoTeQds xowhiag»).” H
xonon t™g MRI pmopeil vo PonBioel onpovird
0Tov evromopd Tg Béong xou tov peyéboug twv
OEVTEQOYEVDV ROLLOTN TV RO TOV TTQOGOLOQLO O TOU
TTAXOVG TOV W CUVUTOYOUS O0TEMMOToG.® TTegroyég
HE OoNuovTKG OLadoQETIRY] £VTOON ONUOTOS OTNV
MRI pmogei va elvar aQuOpoyodveg eotieg nat GQo
0 €VTOmOoMAOS TOug Umoel vo. ammodelyBel Wdwaitega
XONOLUOG Yot TuBavi] ®aTGAvot] Toug pe xobeThoa
(catheter ablation).

Artionoforoyinés ouoyetiosg

And moboyevetinn Gmoyr vmdyel OOy vmuio
notTd TOoOV 1 vOoOg odelhetal o€ vmeQPOMRT
ovantuEn  tov  dowdmoewv  (trabeculum) g
0QLOTEQAS ®OLMOG 1) ®OTA TOGOV 1) RV AwTio Elvol
N TIAUUEAAS avATTUEN TOU OUUTOYOUS TUAUOTOG
tov pvoradiov.” Oeweeltar 6T VmdoyeL dtanomn
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NG OUOANG 0QYOVOYEVESNS TOU €VOORAQOIOU %O
tov puoradiov. Tevetmd é€xovv  duomotmwOel
petaA el oe entd yovidLaxoUg TOmOUS aAAG
povo avtég mov apootv oto yovidlo G4.5 tov
XoWUHoomuatirol tomov Xq28 éyouvv empPefoarmOel
g TOOOYEVETINES TOU CUVOQOUOV,™ evd €xeL emtiong
evoyormotn0el To yovidlo dystrobrevin.”!

Avupetomon

H avtipetomon g vOoou elval oupmToportin.
H »adwonf averdorelo avipetwmiletor xotd ta
ovvnOn. Eviehog modopata edpaguootnre oe mondi
Bepamelo emOva.oVYQOVIGUOU TV ®oLA®OV (cardiac
resynchronization therapy) pe moAD xovomomTind
amoTEMEOUATA 0T OLAQUELD. TWV ETOUEVOV OVO
etdv. Evdemtind avapégetor 6t 1 tiu] tov BNP
pemdnre and 1960 oe 82 pg/dL.? Amd molhoig
%QIVETOL OTTOQOLTNTN 1) LOETYNOT QOTIQEIVNG L0l VO
petwBel o nivovvog magaywyig ePOMMV OTLG EVTOUES
Tov 90%dMOOVS puonodiov. Mia mpdodhatn ava-
doownt] perétn dwumlotwoe OTL TO  TOOOOTO
oQTnoLar®Vv  eufoldv o€ aobeveic pe  atelm
OLaUOQPWON  TOU  TOYWUOTOS TNG  AQLOTEQAS
nothiag avégyetar oto 10%, aAlG oL ouyrerQLUEVOL
OUYYQODE(S dEV CUGTIIVOUVY TNV %101 AVTLTNUTIRMV
oe ndBe 0oBevi) mov mdoyer and 1N vooco. Eilvou
TRopavég 6TL TOUAAYLOTOV 0 a.oOEVE(S e CVOTOMXT
duohettovgylo ®oLLoToQud oot enelcodiov O
TEETTEL VAL Y 0QYOUVTOL ROUUOQLVILA OVTLTTNXTIREL. 3

Ieoyvwon

e 0QLopévoug aoBevels 1 vOOOg WITOQEL va €xeL
Mo Sradgopn| pe woQodwmés rhvinés eEQQOELS naL

Hivaxag 3. Kottt dudryvwong Tov cuvdeopov gy oupumoryois puoraodiov Tng aguoteeds ®othiog.

Avorount emodva,

€ROQOLOKOV  OTQMUOTOS

(compacted) xoL  €vOg  €0MTEQLROV,

YragEn 800 otompdtwv tov puoxaediov: evdg Aemtol eEmteQurol, oupmoyols,

evdonadLoxo,

TEMOYVOUEVOY, N ovpmayos (non-compacted) OTQOUATOS TOV gUdOVIlel eXTETAUEN

doxidwomn »aw foOLES eVIopEs.

Mertoroelg dyovg

O Aoy0g TOU TThOVG TOU 1) OVUTTAYOUS OTOMUATOS OF OY£0N UE TO CUUTALYES OTQMOMO ElvaL >

2 otoug evijlxreg ot > 1,4 ota moudid (endva 7).

Zvoyetioelg

To moforoynd puoxdedio adoed rUEImg OTNV TEQLOYT TS ROQUTS 1) TOL UECALOL TUNUOTAL

TOV TOWUATOV TG 0QLOTEQAS HOLALaS.

Sadfg amemdOVION TNG ETXOWVOVIOS TWV JEVTEQEVOVOMV KOLAOTHTMV TOV OINAALMIOVG

TUNUATOS Ue TN 0L ®OOTNTO TG CQLOTEQAS *olhiag pe T Poffelo tov €yxowpov

Doppler.
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vpéoelc.? H mbavotnra epufolnot emelcodiov,
ROLMOXMV 0QUOLADV %ot BOvATOU elval urQOTEQET
otV oudnt] MAria ouyrQLVOUEVT He exelvn TV
evniinov.* AvtiBeta, elvor mo ovyvi 1 eudavion
ouvdoopov Wolf-Parkinson-White ota mhaioo. tov
ouvdpoépov. Iapd v agyhn eE¢MEN g vooou ot
TOMES TTEQITTMOELS, TO 90% Twv TaoKOVIwv Oa
avantiEovv teMxd duolertovyia TS AQLOTEQAC
nowhiag péoo oe Oéra yEOVIOL amd TNV aEyLrf|
ddryvawon.®® O Oechslin naw ouv. duamiotwoay Ot 1
aVENUEVY TELO-OLaoTOMKT] OLAUETQOC TNG ALOLOTEQAS

A.IIETPOY

HOLAlOG ®OTA TNV aEYLrT] OLAYVOOT, N RATATAEN TG
radloxig averdorelag oty xotnyogicn NYHA III
N IV, n eppdvion xedviag 1 eUPEVOUOAG HOATTLXTG
LOQUAQUYNG %OL O  OTTOXAELOMOS OrENOVUG  TOV
depotiov Tov Hiss amotehotv »ouLtiola teofAeymg
duopevoig eEEMENS g vooou nor Bavdtou.” e
outolg Ttoug aobeveig mpoteivetor 1 dlevéQyela
niextoopuololoyinic uerétng, Mote va oveveedoiv
noL va xotaAvBoiv  eotieg yéveong xoxonBwv
0QQUOLMV.

Summary

A. PETROU. New cardiomyopathies. Acta Anaesthesiol Hell 2011; 44:249-261.

Cardiomyopathies arise from genetic defects of the cardiac muscle and cause its malfunction. Three new pathologic

entities have been reported recently. These cardiomyopathies had escaped an earlier recognition or they had been described
in a less accurate way. The recent more detailed description resulted in a more frequent recognition and diagnosis. Learning
their pathophysiology, the correct unveiling procedure for their diagnosis and the appropriate clinical management can
prove of ultimate importance to the clinical anaesthesiologist. Patients suffering from these cardiomyopathies may present
for scheduled surgical procedure or even worse, they may present as emergency cases with the added deterioration caused
by their surgical problem.
This article presents the main features of three new cardiomyopathies namely the Takotsubo cadiomyopathy, the
arrythmogenic right ventricle syndrome and the left ventricle non-compaction syndrome. The diagnostic criteria and
procedures as well as the appropriate treatment interventions are also described and the overall clinical management is
discussed.

Biphoyoadio

1. Dote K, Sato H, Tateishi H, Uchida T, Ishihara M.
Myocardial stunning due to simultaneous multivessel
coronary spasms: a review of 5 cases. J Cardiol 1991;
21:203-14.

2. Sharkey SW, Lesser JR, Zenovich AG, Maron MS,
Lindberg J, Longe TF, Maron BJ. Acute and reversible
cardiomyopathy provoked by stress in women from the
United States. Circulation 2005; 111:472-9.

3. CoonsJC,Barnes M, Kusick K. Takotsubo cardiomyopathy.
Am J Health Syst Pharm 2009; 66:562-6.

4. Kurisu S, Sato H, Kawagoe T, Ishihara M, Shimatani
Y, Nishioka K, Kono Y, Umemura T, Nakamura S.
Takotsubo-like left ventricular dysfunction with ST-
segment elevation: a novel cardiac syndrome mimicking
acute myocardial infarction. Am Heart J 2002; 143:448-
55.

5. Satoh M, Jinushi E. A case of status asthmaticus complicated
by takotsubo cardiomyopathy. Arerugi 2009; 58:45-51.

6. Osuorji I, Williams C, Hessney J, Patel T, Hsi D. Acute
stress cardiomyopathy following treatment of status
asthmaticus. South Med J 2009; 102:301-3.

7. Jindal V, Baker ML, Aryangat A, Wittlin SD, Bisognano
JD, Richter HS. Pheochromocytoma: presenting with
regular cyclic blood pressure and inverted takotsubo
cardiomyopathy. J Clin Hypertens 2009; 11:81-6.

8. Verrijcken A, Sciot R, Dubois C. From trivial headache to
life-threatening disease. Int J Cardiol 2011;146:¢7-9.

9. Silberbaver J, Hong P, Lloyd GW. Takotsubo
cardiomyopathy (left ventricular ballooning syndrome)
induced during dobutamine stress echocardiography. Eur
J Echocardiogr 2008; 9:136-8.

10. Lacy CR, Contrada RJ, Robbins ML, Tannenbaum
AK, Moreyra AE, Chelton S, Kostis JB. Coronary
vasoconstriction induced by mental stress (simulated
public speaking). Am J Cardiol 1995; 75:503-5.

11. Cheng T. Whether you called it apical ballooning syndrome



NEEZ MYOKAPAIOITA®EIEZ

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

or takotsubo cardiomyopathy, it is due to coronary artery
spasm with or without underlying atherosclerosis. Catheter
Cardiovasc Interv 2009; 73:717.

Lyon AR, Rees PSC, Prasad S, Poole-Wilson PA,
Harding SE. Stress (Takotsubo) cardiomyopathy-a novel
pathophysiological hypothesis to explain catecholamine-
induced acute myocardial stunning. Nat Clin Pract
Cardiovasc Med 2008; 5:22-9.

Takotsubo cardiomyopathy. http://en.wikipedia.org/wiki/
Takotsubo_cardiomyopathy. Accessed 01/23/2010.
Wittstein IS, Thiemann DR, Lima JAC, Baughman KL,
Schulman SP, Gerstenblith G, Wu KC, Rade JJ, Bivalacqua
TJ, Champion HC. Neurohumoral features of myocardial
stunning due to sudden emotional stress. N Engl ] Med
2005; 352:539-48.

Mann DL, Kent RL, Parsons B, Cooper GT. Adrenergic
effects on the biology of the adult mammalian cardiocyte.
Circulation 1992; 85:790-804.

Bybee KA, Prasad A, Barsness GW, Lerman A, Jaffe AS,
Murphy JG, Wright RS, Rihal CS. Clinical characteristics
and thrombolysis in myocardial infarction frame counts
in women with transient left ventricular apical ballooning
syndrome. Am J Cardiol 2004;94:343-6.

Ueyama T, Kasamatsu K, Hano T, Tsuruo Y, Ishikura
F. Catecholamines and estrogen are involved in the
pathogenesis of emotional stress-induced acute heart
attack. Ann N Y Acad Sci 2008; 1148:479-85.

Kim L, Karas M, Wong SC. Chemotherapy-induced
takotsubo cardiomyopathy. J Invasive Cardiol 2008;
20:E338-40.

O’Reardon JP, Lott JP, Akhtar UW, Cristancho P, Weiss
D, Jones N. Acute coronary syndrome (Takotsubo
cardiomyopathy) following electroconvulsive therapy in
the absence of significant coronary artery disease: case
report and review of the literature. J ECT 2008; 24:277—
80.

Ueyama T, Hano T, Kasamatsu K, Yamamoto K, Tsuruo
Y, Nishio I. Estrogen attenuates the emotional stress-
induced cardiac responses in the animal model of Tako-
tsubo (Ampulla) cardiomyopathy. J Cardiovasc Pharmacol
2003; 42 (Suppl 1):S117-9.

Hertting K, Krause K, Harle T, Boczor S, Reimers J,
Kuck K. Transient left ventricular apical ballooning in
a community hospital in Germany. Int J Cardiol 2006;
112:282-8.

Kos-Kudla B, Ostrowska Z, Marek B, Ciesielska-Kopacz
N, Kajdaniuk D, Kudla M. Effects of hormone replacement

therapy on endocrine and spirometric parameters in

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

259

asthmatic postmenopausal women. Gynecol Endocrinol
2001; 15:304-11.

Bybee KA, Kara T, Prasad A, Lerman A, Barsness GW,
Wright RS, Rihal CS. Systematic review: transient left
ventricular apical ballooning: a syndrome that mimics ST-
segment elevation myocardial infarction. Ann Intern Med
2004; 141:858-65.

Samuelov-Kinori L, Kinori M, Kogan Y, Swartzon M,
Shalev H, Guy D, Ferenidou F, Mashav N, Sadeh B,
Atzmony L, Kliuk-Ben-Basat O, Steinvil A, Justo D.
Takotsubo cardiomyopathy and QT interval prolongation:
who are the patients at risk for torsades de pointes? J
Electrocardiol 2009; 42:353-7.el.

Virani SS, Khan AN, Mendoza CE, Ferreira AC, de
Marchena E. Takotsubo cardiomyopathy, or broken-heart
syndrome. Tex Heart Inst J 2007; 34:76-9.

Tsuchihashi K, Ueshima K, Uchida T, Oh-mura N, Kimura
K, Owa M, Yoshiyama M, Miyazaki S, Haze K, Ogawa H,
Honda T, Hase M, Kai R, Morii I. Transient left ventricular
apical ballooning without coronary artery stenosis: a novel
heart syndrome mimicking acute myocardial infarction.
Angina Pectoris-Myocardial Infarction Investigations in
Japan. J Am Coll Cardiol 2001; 38:11-8.

Mori H, Ishikawa S, Kojima S, Hayashi J, Watanabe Y,
Hoffman JI, Okino H. Increased responsiveness of left
ventricular apical myocardium to adrenergic stimuli.
Cardiovasc Res 1993; 27:192-8.

Akashi YJ, Nakazawa K, Sakakibara M, Miyake F,
Koike H, Sasaka K. The clinical features of takotsubo
cardiomyopathy. QJIM 2003; 96:563-73.

Abe Y, Tamura A, Kadota J. Prolonged cardiogenic shock
caused by a high-dose intravenous administration of
dopamine in a patient with takotsubo cardiomyopathy. Int
J Cardiol 2010; 141:e1-3.

Dorfman TA, Iskandrian AE, Agel R. An unusual
manifestation of Takotsubo cardiomyopathy. Clin Cardiol
2008; 31:194-200.

Bahlmann E, Schneider C, Krause K, Hertting K, Boczor S,
Wollner T, Voigt J, Kuck K. Tako-Tsubo cardiomyopathy
characteristics in long-term follow-up. Int J Cardiol 2008;
124:32-9.

Stanescu C, Branidou K. Takotsubo cardiomyopathy. Rom
J Intern Med 2006; 44:97-116.

Lentschener C, Vignaux O, Spaulding C, Bonnichon P,
Legmann P, Ozier Y. Early postoperative tako-tsubo-like
left ventricular dysfunction: transient left ventricular apical
ballooning syndrome. Anesth Analg 2006; 103:580-2.
Merli E, Sutcliffe S, Gori M, Sutherland GGR. Tako-Tsubo



260

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

cardiomyopathy: new insights into the possible underlying
pathophysiology. Eur J Echocardiogr 2006; 7:53-61.
Kyuma M, Tsuchihashi K, Shinshi Y, Hase M, Nakata T,
Ooiwa H, Abiru M, Hikita N, Adachi T, Shoji T, Fujise
Y, Shimamoto K. Effect of intravenous propranolol on
left ventricular apical ballooning without coronary artery
stenosis (ampulla cardiomyopathy): three cases. Circ J
2002; 66:1181-4.

Metzl MD, Altman EJ, Spevack DM, Doddamani S, Travin
MI, Ostfeld RJ. A case of Takotsubo cardiomyopathy
mimicking an acute coronary syndrome. http://www.
nature.com/ncpcardio/journal/v3/nl/full/ncpcardio0414.
html. Accessed 01/23/2010.

Glassberg H, Kirkpatrick J, Ferrari VA. Imaging studies
in patients with heart failure: current and evolving
technologies. Crit Care Med 2008; 36(1 Suppl):S28-39.
Ramaraj R. Stress
management. Postgrad Med J 2007; 83:543-6.

Denney SD, Lakkireddy DR, Khan IA. Long QT syndrome
and torsade de pointes in transient left ventricular apical
ballooning syndrome. Int J Cardiol 2005; 100:499-501.

Donohue D, Movahed M. Clinical -characteristics,

cardiomyopathy: aetiology and

demographics and prognosis of transient left ventricular
apical ballooning syndrome. Heart Fail Rev  2005;
10:311-6.

Marcus FI, Fontaine GH, Guiraudon G, Frank R, Laurenceau
JL, Malergue C, Grosgogeat Y. Right ventricular dysplasia:
a report of 24 adult cases. Circulation 1982; 65:384-98.
Corrado D, Basso C, Thiene G, McKenna WJ, Davies MJ,
Fontaliran F, Nava A, Silvestri F, Blomstrom-Lundqvist
C, Wlodarska EK, Fontaine G, Camerini F. Spectrum of
clinicopathologic manifestations of arrhythmogenic right
ventricular cardiomyopathy/dysplasia: a multicenter study.
J Am Coll Cardiol 1997; 30:1512-20.

Nava A, Bauce B, Basso C, Muriago M, Rampazzo A,
Villanova C, Daliento L, Buja G, Corrado D, Danieli
GA, Thiene G. Clinical profile and long-term follow-
up of 37 families with arrhythmogenic right ventricular
cardiomyopathy. J Am Coll Cardiol 2000; 36:2226-33.
Wikipedia. Arrhythmogenic right ventricular dysplasia.
http://en.wikipedia.org/wiki/Arrhythmogenic_Right_
Ventricular_Cardiomyopathy. Accessed 01/23/2010.
McKenna WJ, Thiene G, Nava A, Fontaliran F,
Blomstrom-Lundqvist C, Fontaine G, Camerini F.
Diagnosis of arrhythmogenic right ventricular dysplasia/
cardiomyopathy. Task Force of the Working Group
Myocardial and Pericardial Disease of the European

Society of Cardiology and of the Scientific Council

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

A.IIETPOY

on Cardiomyopathies of the International Society and
Federation of Cardiology. Br Heart J 1994; 71:215-8.
Heart Information. 2008.  http://www.downloadheart.
us/knowing-what-arrhythmogenic-right-ventricular-
cardiomyopathy-is.html. Accessed 01/23/2010.

Basso C, Ronco F, Marcus F, Abudureheman A, Rizzo
S, Frigo AC, Bauce B, Maddalena F, Nava A, Corrado
D, Grigoletto F, Thiene G. Quantitative assessment of
endomyocardial biopsy in arrhythmogenic right ventricular
cardiomyopathy/dysplasia: an in vitro validation of
diagnostic criteria. Eur Heart J 2008; 29:2760-71.
Sen-Chowdhry S, Syrris P, Ward D, Asimaki A, Sevdalis
E, McKenna WJ. Clinical and genetic characterization of
families with arrhythmogenic right ventricular dysplasia/
cardiomyopathy provides novel insights into patterns of
disease expression. Circulation 2007; 115:1710-20.
Tandri H, Saranathan M, Rodriguez ER, Martinez C,
Bomma C, Nasir K, Rosen B, Lima JAC, Calkins H,
Bluemke DA. Noninvasive detection of myocardial fibrosis
in arrhythmogenic right ventricular cardiomyopathy using
delayed-enhancement magnetic resonance imaging. J Am
Coll Cardiol 2005; 45:98-103.

Rampazzo A, Nava A, Danieli GA, Buja G, Daliento L,
Fasoli G, Scognamiglio R, Corrado D, Thiene G. The
gene for arrhythmogenic right ventricular cardiomyopathy
maps to chromosome 14q23-q24. Hum Mol Genet 1994;
3:959-62.

Asimaki A, Tandri H, Huang H, Halushka MK, Gautam
S, Basso C, Thiene G, Tsatsopoulou A, Protonotarios N,
McKenna WJ, Calkins H, Saffitz JE. A new diagnostic test
for arrhythmogenic right ventricular cardiomyopathy. N
Engl J Med 2009; 360:1075-84.

Herren T, Gerber PA, Duru F. Arrhythmogenic right
ventricular cardiomyopathy/dysplasia: anotsorare "disease
of the desmosome" with multiple clinical presentations.
Clin Res Cardiol 2009; 98:141-58.

Mackey-Bojack SM, Roe SJ, Titus JL. Sudden death with
circumferential subepicardial fibrofatty replacement: left-
sided arrhythmogenic ventricular cardiomyopathy. Am J
Forensic Med Pathol 2009; 30:209-14.

Corrado D, Basso C, Thiene G. Arrhythmogenic right
ventricular cardiomyopathy: diagnosis, prognosis, and
treatment. Heart 2000; 83:588-95.

Wichter T, Paul TM, Eckardt L, Gerdes P, Kirchhof P,
Bocker D, Breithardt G. Arrhythmogenic right ventricular
cardiomyopathy. Antiarrhythmic drugs, catheter ablation,
or ICD? Herz 2005; 30:91-101.

Bramanti O, Melluso C, Luca F, Oreto L, Oreto G. Late



NEEZ MYOKAPAIOITA®EIEZ

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

sensing due to extremely delayed right ventricular activation
in arrhythmogenic right ventricular cardiomyopathy.
Pacing Clin Electrophysiol 2009; 32:677-9.

Stollberger C, Finsterer J, Blazek G. Left ventricular
hypertrabeculation/noncompaction and association with
additional cardiac abnormalities and neuromuscular
disorders. Am J Cardiol 2002; 90:899-902.

Chin TK, Perloff JK, Williams RG, Jue K, Mohrmann R.
Isolated noncompaction of left ventricular myocardium. A
study of eight cases. Circulation 1990; 82:507-13.

Left ventricular noncompaction. http://www.uptodate.com/
online/content/image.do?imageKey=card_pix/lv_nonl.
htmé&title=LV %20noncompaction%20autopsy. Accessed
01/23/2010.

Rigopoulos A, Rizos IK, Aggeli
X, Stefanadis

Isolated left ventricular noncompaction: an unclassified

C, Kloufetos P,
Papacharalampous C, Toutouzas P.
cardiomyopathy with in adults.
Cardiology 2002; 98:25-32.

Pignatelli RH, McMahon CJ, Dreyer WJ, Denfield SW,
Price J, Belmont JW, Craigen WJ, Wu J, El Said H, Bezold
LI, Clunie S, Fernbach S, Bowles NE, Towbin JA. Clinical

characterization of left ventricular noncompaction in

severe  prognosis

children: a relatively common form of cardiomyopathy.
Circulation 2003; 108:2672-8.

Weiford BC, Subbarao VD, Mulhern KM. Noncompaction
of the ventricular
109:2965-71.

Aras D, Tufekcioglu O, Ergun K, Ozeke O, Yildiz A,
Topaloglu S, Deveci B, Sahin O, Kisacik HL, Korkmaz

S. Clinical features of isolated ventricular noncompaction

myocardium. Circulation 2004;

in adults long-term clinical course, echocardiographic
properties, and predictors of left ventricular failure. J Card
Fail 2006; 12:726-33.

Wikipedia. http://
en.wikipedia.org/wiki/Noncompaction_Cardiomyopathy.
Accessed 01/23/2010.

Agmon Y, Connolly HM, Olson LJ, Khandheria BK,
Seward JB. Noncompaction of the ventricular myocardium.
J Am Soc Echocardiogr 1999; 12:859-63.

Jenni R, Oechslin E, Schneider J, Attenhofer Jost C,

Kaufmann PA. Echocardiographic and pathoanatomical

Noncompaction cardiomyopathy.

characteristics of isolated left ventricular non-compaction:
a step towards classification as a distinct cardiomyopathy.
Heart 2001; 86:666-71.

67.

68.

69.

70.

71.

72.

73.

74.

75.

261

van Dalen BM, Caliskan K, Soliman OII, Nemes A,
Vletter WB, Ten Cate FJ, Geleijnse ML. Left ventricular
solid body rotation in non-compaction cardiomyopathy:
a potential new objective and quantitative functional
diagnostic criterion? Eur J Heart Fail 2008; 10:1088-93.
Fazio G, Novo G, D’angelo L, Visconti C, Sutera L,
Grassedonio E, Galia M, Ferrara F, Midiri M, Novo S.
Magnetic resonance in isolated noncompaction of the
ventricular myocardium. Int J Cardiol 2010; 140:367-9.
Henderson DJ, Anderson RH. The development and
structure of the ventricles in the human heart. Pediatr
Cardiol 2009; 30:588-96.

Zaragoza MV, Arbustini E, Narula J. Noncompaction of
the left ventricle: primary cardiomyopathy with an elusive
genetic etiology. Curr Opin Pediatr 2007; 19:619-27.
Xing Y, Ichida F, Matsuoka T, Isobe T, Ikemoto Y, Higaki
T, Tsuji T, Haneda N, Kuwabara A, Chen R, Futatani T,
Tsubata S, Watanabe S, Watanabe K, Hirono K, Uese K,
Miyawaki T, Bowles KR, Bowles NE, Towbin JA. Genetic
analysis in patients with left ventricular noncompaction
and evidence for genetic heterogeneity. Mol Genet Metab
2006; 88:71-7.

Auron M. Noncompaction of the Left Ventricle - A Rare
Case of non-ischemic cardiomyopathy. Clinical Cases
and Images 2005; 1. http://clinicalcases.org/2005/01/
non-compaction-of-left-ventricle-rare.html.
01/23/2010.

Saito K, Ibuki K, Yoshimura N, Hirono K, Watanabe S,
Watanabe K, Uese K, Yasukouchi S, Ichida F, Miyawaki T.

Successful cardiac resynchronization therapy in a 3-year-

Accessed

old girl with isolated left ventricular non-compaction and
narrow QRS complex. Circ J 2009; 73:2173-7.

Ichida F, Hamamichi Y, Miyawaki T, Ono Y, Kamiya T,
Akagi T, Hamada H, Hirose O, Isobe T, Yamada K, Kurotobi
S, Mito H, Miyake T, Murakami Y, Nishi T, Shinohara M,
Seguchi M, Tashiro S, Tomimatsu H. Clinical features of
isolated noncompaction of the ventricular myocardium:
long-term clinical course, hemodynamic properties, and
genetic background. J Am Coll Cardiol 1999; 34:233-40.
Oechslin EN, Attenhofer Jost CH, Rojas JR, Kaufmann PA,
Jenni R. Long-term follow-up of 34 adults with isolated
left ventricular noncompaction: a distinct cardiomyopathy
with poor prognosis. J Am Coll Cardiol 2000; 36:493—
500.



Acta Anaesthesiologica Hellenica 2011; 44: 262-273

Special article

New cardiomyopathies

A. Petrou

Summary

Cardiomyopathies arise from genetic defects of the cardiac muscle and cause its malfunction. Three new pathologic

entities have been reported recently. These cardiomyopathies had escaped an earlier recognition or they had been described
in a less accurate way. The recent more detailed description resulted in a more frequent recognition and diagnosis. Learning
their pathophysiology, the correct unveiling procedure for their diagnosis and the appropriate clinical management can
prove of ultimate importance to the clinical anaesthesiologist. Patients suffering from these cardiomyopathies may present
for scheduled surgical procedure or even worse, they may present as emergency cases with the added deterioration caused
by their surgical problem.
This article presents the main features of three new cardiomyopathies namely the Takotsubo cadiomyopathy, the
arrythmogenic right ventricle syndrome and the left ventricle non-compaction syndrome. The diagnostic criteria and
procedures as well as the appropriate treatment interventions are also described and the overall clinical management is
discussed.

Key words: Heart: Cardiomyopathies, Takotsubo syndrome, arrhythmogenic right ventricle syndrome, left ventricle
non-compaction syndrome. Circulation: Takotsubo syndrome, arrhythmogenic right ventricle syndrome, left ventricle

non-compaction syndrome.

THE TAKOTSUBO CARDIOMYOPATHY

Thisclinical syndrome is triggered by extreme physical
or emotional stress and presents as a fast evolving, severe,
although reversible ventricular dysfunction. Clinically
and electrocardiographically it mimics a typical acute
coronary syndrome with “negative coronary angiography”
i.e. no angiographic evidence of coronary obstruction. It
was described for the first time in Japan' and it seems
to affect 1-2% of all hospital admissions with suspected
acute coronary syndrome.??® It is named after japanese
word “takotsubo”, which stands for a special fishing pot
that was used in order to trap and capture octopuses.* This
pot has a narrow neck, a wide base and fits exactly to the
echographic depiction of the left ventricular myocardium
of Takotsubo disease. Several other names have been
given to the Takotsubo syndrome. It has also been called
apical ballooning syndrome, ampulle cardiomyopathy,
stress cardiomyopathy or broken heart cardiomyopathy.

University Hospital of Ioannina, Ioannina, Greece

Clinical presentation

Most patients with Takotsubo cardiomyopathy are
complaining of chest discomfort and dyspnoea of sudden
onset during intense emotional stress. This syndrome has
been described in men and young women but most cases
are middle aged or old post-menopausal women. The
precordial discomfort has the character (heavy weight or
squeezing and smashing) and the location (at the middle
of the sternum or retrosternal, epigastric, radiating to
the shoulders or the upper extremities) of a myocardial
infarction and is almost always accompanied by intense
stress. The clinical presentation followed by specific
laboratory tests can set the diagnosis of Takotsubo
cardiomyopathy according to table 1.

Pathophysiology

Even though intense sympathetic activation seems
to play an important role in triggering the syndrome, the
exact mechanisms by which this syndrome ensues are not
clear. The correlation to emotional stress perhaps refers
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Table 1. Diagnostic criteria for Takotsubo cardiomyopathy. Modified from Bybee.?

Clinical presentation and
echo findings

located.
ECG findings
Angiography findings
Differential diagnosis

cardiomyopathy.

Transient akinesia or dyskinesia of the LV wall (ballooning) seen on echocardiography (or any

other imaging modality) accompanied by chest discomfort. Commonly, but not universally, apically

New electrocardiographic changes (either ST elevation or T-wave inversion).
No significant obstructive epicardial coronary artery disease.

Absence of recent significant head trauma, pheochromocytoma, myocarditis or hypertrophic

to excessive plasma catecholamine levels that can also
result from severe asthma attack, pheochromocytoma, or
even by external stimulation such as dobutamine stress
test.>¢742 One theory assumes that there is true myocardial
ischemia resulting from epicardial coronary spasm,'®!!
resulting from excessive norepinephrine release during
sympathetic activation.

Another theory presumes that it is due to myocardial
stunning, in other words a regional standstill that is caused
by a selective action of catecholamines on the myocardial
filaments of the apex. The laboratory observation that
the apex of the heart contains a greater concentration of
catecholamine receptors in relation to other regions of
the myocardium, presumably favours the latter theory.'
The stunning mechanism results into a sphaerical
configuration of the apex (ballooning) and eventually
perturbs the systolic function of the left ventricle (figure
1)."* Laboratory investigation has shown that intense
stimulation of myocardial fibres by catecholamines can
result to dose-dependent decline of their life span and
excessive creatine kinase release (CPK). The underlying
mechanism might be the exaggerated production of
c-AMP that over-saturates the fibre with calcium.'*!3
During the course of Takotsubo cardiomyopathy, the
capability of myocardial fibres to survive ischemia is well
preserved . This is evident by the favorable outcome of
the affected heart and is also confirmed in MRI studies.?

Another theory considers that the primary mechanism
refers to abnormal blood flow patterns in the otherwise
normal and non-obstructed coronary vessels.!

A possible explanation for the increased incidence of
the disease in post-menopausal women could be that the
absence of considerable amounts of estrogens in plasma,
exposes the myocardium to exaggerated sympathetic
outflow during the stimulation of the hypothalamus—
adrenal axis and at the same time inhibits the secretion
of cardio-protective peptides (against the electro and
vetriculographic changes), like natriuretic peptide and

thermal shock protein 70."7

The disease may be associated with a variety of
different triggering factors such as chemotherapy and
electroconvulsive therapy (ECT).'®! In animal laboratory
studies the administration of estradiol ameliorates
the development of the Takotsubo syndrome.*® The
retrospective observation that 44% of the patients who
developed Takotsubo outside the perioperative period
suffered with asthma is considered very important.?!
Estradiol plasma levels are characteristically lower in
post-menopausal women with asthma compared to those
without asthma.?

The usual electrocardiographic (ECG) presentation
are T wave inversions, excessive QT prolongation,
decrease or even absence of the progress of R wave in
precordial leads, prolongation of the PR interval and Q
waves in leads V|, V,, V. and aVL. An excessive QT
prolongation, especially in males with the Takotsubo

Figure 1. Ventriculography and echo image of the Takotsubo

cardiomyopathy.
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cardiomyopathy, can contribute to the development
of “torsade de pointes” ventricular tachycardia.”* The
biochemical pattern includes a rise of cardiac enzymes
as well as troponin 1.

Wall motion abnormalities of the hypokinetic or
akinetic type can sometimes refer either only to the apex
of the left ventricle or to the right ventricle. Another form
of the syndrome presents with no motion abnormality of
the apex but instead there is a severe hypokinetic pattern
of the basal parts of the ventricular wall, eventually
producing the “reverse Takotsubo cardiomyopathy”.

There are several possible explanations for the
observation that the apex of the left ventricle is affected
more often than other segments of the myocardium.
First, the apex receives only limited blood flow from the
vascular network, implying increased susceptibility to
ischemia, in case of hypo-perfusion. Second, as its blood
supply comes from two or even all three main coronary
arteries, any process that can affect supply may eventually
cause paradoxical hypo-perfusion of the apex. Third, the
apex wall does not present the typical three layers of
myocytes, as is the case for the rest of the myocardium
and fourth, apex has a decreased elasticity reserve, despite
its vigorous kinetic response to sympathetic stimulation.
25,26,27,12

Characteristically, wall motion abnormalities can
affect myocardium segments supplied by different
coronary arteries. This is in sharp contrast to the
myocardial infarction that affects segments supplied
by one specific coronary artery. In Takotsubo
cardiomyopathy, dyskinesia or akinesia can sometimes
affect the neighbouring walls of the right ventricle. The
ejection fraction of the left ventricle, occasionally of the
right ventricle as well, is found severely reduced. Apart
from the typical ballooning of the apex, there are also
motion abnormalities of the medial segments of the
ventricular walls. These echo findings change rapidly
during the course of the syndrome and usually resolve
completely during the recovery phase.

In some patients an increased blood flow velocity
at the middle of the ventricle, corresponding to the
neck of the Takotsubo pot, has been recorded. This
intra-ventricular pressure gradient appears to be the
result of different mechanical forces arising from the
variously affected basal, medial and apical segments of
the ventricular walls. It is not associated with a specific
histopathologic pattern, as for example is the hypertrophic
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cardiomyopathy, and histopathology alone cannot leadt
the differential diagnosis of the syndrome.?®'®* Some
cases of Takotsubo syndrome were accompanied by
left ventricular outflow obstruction, systolic anterior
motion of the anterior leaflet of the mitral valve and the
corresponding haemodynamic derangement.*

Recently it has been proposed that two more
diagnostic criteria should be added. These are 1) the
reversible increase of the thickness of the posterior
wall of the left ventricle and the septum, that returns to
normal during recovery and 2) reversible incompetence
of atrioventicular valves.?!

Clinical management

The initial management is exactly the same with to
the management of an acute coronary syndrome.* All
patients undergo coronary angiography to exclude the
presence of any obstruction that could be alleviated
by angioplasty. They are administered aspirin, low
molecular weight heparin and angiotensin converting
enzyme inhibitors. There have been reports of cases of
Takotsubo cardiomyopathy that underwent thrombolysis
before they were proven non ischemic lesions.” Beta
blockers and diuretics have also been tried. When the
clinical presentation of the syndrome is that of congestive
heart failure, except from vasodilators and diuretics, the
management is simply symptomatic and there is no clear
recommendation of any appropriate supportive measures.
It is widely accepted that with appropriate symptomatic
relief, such patients tend to have an uneventful course
to convalescence with clinical and electrocardiographic
improvement. Unfortunately, the incident of severe
adverse effects is as high as 18.9%.%

When the main presenting symptom is severe
hypotension or cardiogenic shock, intra-aortic balloon
pump or left ventricular assist devices should be recruited
to support the severely failing heart and systemic
circulation.® All hypotensive patients should be evaluated
by echo for mid-ventricular pressure gradients in the
left ventricle. The existence of septum thickening at its
medial part is considered a predisposing factor for the
development of such gradients.** In such cases, inotropes
should be withheld and beta blockers should be used
in order to prolong the diastolic feeling time of the left
ventricle and eventually the end-diastolic volume.*-3¢
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Figure 2. Echo images of Takotsubo cardiomyopathy during

the acute phase (a, b) and after remission (c, d), two weeks

later.
Prognosis

Almost every patient suffering the Takotsubo
cardiomyopathy will recuperate within a few weeks time
(figure 2).3” Most of them recover within 6+3 days. There
are no data suggesting a long duration of symptoms.®
Takotsubo patients should be monitored closely for
possible life threatening arrhythmias as torsade de
pointes, for the possible thrombus formation at the
apex and for pulmonary oedema.* In 3% of Takotsubo
cases some severe complications such as myocardial
rupture, pericardial tamponade presenting as sudden
death, congestive heart failure, left ventricular outflow
obstruction and embolic cerebrovascular accident have
been reported.*

THE ARRHYTHMOGENIC RIGHT VENTRICLE

This entity refers to a congenital defect that leads to
infiltration of the wall of the right ventricle by fibro-fatty
tissue. This infiltration is considered a right ventricle
dysplasia and is thought to be an organo-genetic defect.
The resulting syndrome is manifested with malignant
arrhythmias that arise from right heart myocardium and
affect mainly young people and athletes.*'#?
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Figure 3. Wave ¢ (arrows) of the arrhythmogenic right

ventricle syndrome.
Clinical presentation

The syndrome affects mainly young people, 15 to
35 years of age. Young males suffer from more intense
forms of the disease and more frequently than women
or middle aged people.* In some people the syndrome
remains undiscovered until they succumb unexpectedly
in cardiac arrest. In approximately 50% of cases there
is some form of familial distribution and this seems to
be inherited in an autosomal dominant way. The male to
female ratio is 2.7:1.4' Some affected patients have no
symptoms until they present with cardiac failure in middle
age, with or without clinically significant arrhythmias.
These patients are some times erroneously diagnosed to
suffer from dilated cardiomyopathy. Some of them will
suffer cardiac arrest and sudden death. In an italian study
at Veneto region, it was found that up to 20% of sudden
deaths among young people were due to arhythmogenic
right ventricle.*?

The ECG findings of the disease include the presence
of inverted T waves from the anterior wall leads, late
potentials forming &€ waves (refers to potentials that
arise 20-200 ms after the R wave and are thought to be
arrhythmogenic) and occasionally ventricular tachycardia
with left bundle branch block (figure 3).*

Echocardiology reveals, occasionally hypokinesia or
dyskinesia of the right ventricular wall, fatty infiltrates,
wall motion abnormalities, thickening or thinning of the
right ventricular wall and possibly other structural or
functional defects. According to the European Society of
Cardiology and the International Society and Federation
of Cardiologists it takes at least two major or one major
and two minor, or four minor criteria of those mentioned
on table 2 in order to establish the diagnosis of right
arrhythmogenic ventricle.

Pathophysiology

Pathologic findings include regional or disperse
infiltration of the right ventricular free wall by fibro-fatty
tissue (figure 4).* This infiltration results in significant
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Table 2. Criteria for the diagnosis of right arrhythmogenic ventricle.*

A. PETROU

Family history

MAJOR CRITERION

Familial disease confirmed at autopsy or surgery.
MINOR CRITERIA

Familial history of sudden death (at the age of less than 35 yr) due to suspected right ventricular dysplasia.

Familial history of the syndrome (clinical diagnosis based on the presence of criteria).

ECG depolarization or conduction abnormalities
MAIJOR CRITERION

€ waves or prolongation (>110 ms) of the QRS complex only in right precordial leads (V1-V3)

MINOR CRITERION

Late potentials (by signal averaged ECG interpretation).
ECG repolarization abnormalities

MINOR CRITERION

Inverted T waves in right precordial leads (V,-V,) (at adolescences aged over 12 years or adults with no right bundle branch block).

Arrhythmias
MINOR CRITERIA

Sustained and non-sustained ventricular tachycardia of left bundle branch block type (diagnosed by ECG, Holter or exercise testing).

Frequent ventricular extrasystoles (more than 1000/24h) (diagnosed by Holter).

Global or regional ventricular dysfunction and structural abnormalities

MAJOR CRITERIA

Severe global dilatation of the right ventricle and reduction of its ejection fraction with no (or only mild) LV impairment.

Right ventricular aneurysms (akinetic or dyskinetic areas).
Severe segmental dilatation of the right ventricle.
MINOR CRITERIA

Mild global right ventricular dilatation and/or ejection fraction reduction with normal left ventricle.

Mild segmental dilatation of the right ventricle.
Regional right ventricular hypokinesia.
Ventricular wall tissue characteristics
MAJOR CRITERION

Fibro-fatty infiltration and replacement of normal myocardium on endo-myocardial biopsy.

changes of the electrical resistance of the myocardial
tissue and hence electrical instability that affects signal
propagation and predisposes the myocardium to the
evolution of malignant arrhythmias, mainly by signal
re-entry mechanisms. As the disease progresses, new
regions with different conduction velocities are formed
and an ever expanding diversity of the duration of the
non-excitable period of the myocardium arises.
Sometimes the fibro-fatty infiltration affects the
whole thickness of the ventricular wall and results in
aneurysmal dilatation of the postero-septal and apical
parts of the right ventricle and the infandibulum, all these
three region forming the “triangle of Dysplasia”. 47484
The accountable genes as well the possible molecular

defects have not been defined yet. There are at least
seven genes associated to the disease. Two of them refer
to chromosome 14 (14q23-q24 and 14q12-q22) and the
other five to chromosome 1 (1q42-q43), chromosome 2
(2932.1-g32.2), chromosome 3 (3p23) »natL chromosome
10 (p12-p14).® There is also a dependent form of the
disease, that is accompanied by keratosis of the palmar
fossa and curly hair deformation that constitute the Naxos
disease and is associated to chromosome 17. Recently,
data report the discovery of new mutations that relate to
the molecules desmoplakin, plakoplakin, desmoglein-2
now desmocollin-2.5"%

There have been also five cases of sudden death,
where the postmortem examination revealed extensive
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Figure 4. Depiction of the infiltration of the right ventricle

walls of the arrhythmogenic right ventricle syndrome.

fibro-fatty diffuse infiltration of the myocardium of the
left ventricle, with minimal or no infiltration of the right
ventricle. The investigators wondered whether this was
an extreme case of the arrhythmogenic right ventricle
syndrome or an entirely new entity.”> Meanwhile, when
investigating families with increased incidence of the
disease, it was found that the victims either had an
early infiltration of the right ventricle or the fibro-fatty
infiltration was mainly affecting the myocardium of the
left ventricle.*

Clinical management

Arrhythmia management is based on beta-receptor
blockade, administration of other anti-arrhythmic
medication, catheter ablation of the arrhythmogenic
area and the implantation of internal defibrillators.>* The
recommendations for the best management of the disease
are not clear. Anti-arrhythmic medication is probably
the first choice for patients with haemodynamically
insignificant or non fatal arrhythmias. The choice must
be between classic beta blockers and class I or IIT drugs
(sotalol or amiodarone). Sotalol and amiodarone are
probably the most effective agents and bear no pro-
arrhythmic effects. In one study, sotalol seems to be
superior to amiodarone in suppressing arrhythmias in these
patients (68% vs 26% respectively).” Catheter ablation
is also effective after scrupulous and detailed electrical
mapping of the myocardium. Sometimes, though it has
only a temporary effect, as new arrhythogenic foci arise.
The effectiveness of implanted defibrillators in reducing
mortality from sudden death is well established in patients
with malignant arrhythmias and its implantation seems
necessary. The simultaneous use of anti-arrhythmic
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medication is occasionally proposed as it can decrease
the number of electrical shocks from the defibrillator and
thus prolong the battery duration. For the same reason, it
is also proposed to proceed to catheter ablation despite the
use of anti-arrhythmic medication and the implantation of
the defibrillator. Sometimes significant morbidity arises
from defibrillator wires such as thrombus formation,
infection, endocarditis, electrode displacement (resulting
in malfunction that can lead to failure in recognising fatal
arrhythmias or to deliver the appropriate shock) or the
“late sensing” phenomenon.>¢

The disease can progresses to biventricular failure
and then the management should include the use of
diuretics, angiotensin II converting enzyme inhibitors,
digitalis and anti-thrombotic agents. At the final stage
of the disease, heart transplantation can offer the only
chance of survival.

Prognosis

Prognosis is directly related to the electrical instability
of the heart and the true risk of fatal arrhythmias.
In patients suffering from the arrhythmogenic right
ventricular  disease, treated with anti-arrhythmic
medication, sudden death occurs with an incidence of 0.1-
0.3% per year. This figure is over ten fold higher (3-4%
per year) in undiagnosed patients.”? It is good clinical
practice to advice these patients to avoid active exercise
and to meticulously screen all relatives that belong to the
carrier—family for the disease.®

NON-COMPACTION OF THE LEFT
VENTRICULAR WALL

Concerning the name of the syndrome, some
investigators prefer the term “non-compaction of the LV
wall” in order to describe the incomplete and non-solid
formation of the left ventricular wall due to imperfect
organo-genesis during the embryonic life. Others
prefer the term “hypertrabeculation™ that refers to the
extensive and clinically useless cavernous configuration
of the ventricular walls of the left heart. World Health
Organization still classifies it in the un-classified
cardiomyopathies.*’

The syndrome was first described by Chin and
colleagues on 1990 and it was considered as a remnant
from the process of embryologic configuration, not
associated to other dysplasias that could help to explain
the engaged mechanisms.® The anatomic pattern of
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Figure 5. Anatomic slice of the left ventricle non-compaction

syndrome.

this syndrome includes extensive lacunar configuration
with formation of deep cavernous networking into the
myocardium. In normal hearts this process is quite more
limited and leads to the creation of the “trabeculum”. In
“hypertrabeculated” hearts, secondary cavities appear,
that practically communicate with the primary ventricular
cavity (figure 5).%

Clinical course

The clinical manifestations of the syndrome are
similar to those of other cardiomyopathies. The main
features are diastolic and systolic dysfunction, arterial
embolism and tachy-arrhythmias. The main presenting
symptom is dyspnoea, due to low cardiac output.®6'¢2
When presented in neonates and childhood, the syndrome
includes cyanosis, episodes of fainting, face dysplasias
and growth retardation. In one study in children suffering
from non-compaction of the left ventricular walls, 39%
of them were dyspnoeic and 43% of them were referred
to the cardiologist due to either ECG or chest x-ray
abnormal findings. People affected by the syndrome
present at various ages. Thus it can become apparent
during the middle age with symptoms ranging from
nothing to severe congestive heart failure.*!

The ECG findings include signs of left ventricular
hypertrophy (present in 25% of the affected patients
in one study),” re-polarization abnormalities, inverted
T waves, ST changes, electrical axis displacement and
bundle branch blocks. In overall, approximately 85% of
patients present at least one of the aforementioned ECG
changes.®

Cardiac echocardiography reveals the presence of
deep secondary cavities within the trabeculum. Colour
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Figure 6. Color Doppler echo images of the secondary
ventricular cavities of the left ventricle non-compaction

syndrome.

imaging confirms the existence of secondary cavities
that communicate with the left ventricle and supports the
differential diagnosis from abscesses, hypoplastic right
ventricle attached to the left ventricle or aneurysm of the
left ventricle (figure 6).5

Clinical diagnosis is usually set by 2D or even 3D
echocardiography and color Doppler examination.®® The
diagnostic criteria currently used for its diagnosis are
listed on table 3.5 Recently it has been proposed that
one more diagnostic criterion should be added. This is
the derangement of “LV solid body rotation”. The well
known spinning configuration of the myocardial fibers
is considered to be carried out during the last phase of
organ (heart) formation. It is considered that it is exactly
at this phase that the abnormal process of non-compaction
ensues. According to the normal configuration, the
spinning spread of fibers follows the clockwise direction
at the base of the heart and the counter-clockwise direction
at the apex. Patients with LV non-compaction present
with even clockwise spinning of the myocardial fibers
at all parts of the left ventricular myocardium (“LV solid
body rotation”.®” MRI scanning can reveal the presence
and the size of those secondary cavities and the thickness
of the non-compacted layers.®® Regions with uneven
MRI signal can possibly represent arrhythmogenic foci
and therefore the verification of their exact position can
significantly simplify the catheter ablation procedure.
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Table 3. Diagnostic criteria for left ventricular non-compaction syndrome.

Anatomical

characteristics
Wall thickness
measurements > 1.4 in children (figure 7).7

Correlations

Involvement of two layers of the myocardium (a thin outer compact zone- epicardial and a thickened
inner non-compacted region —endocardial) and the presence of numerous intertrabecular recesses.

Ratio of end-systolic thickness of the non-compacted layer to the compacted layer > 2.0 in adults or

Affected myocardium mainly at the apex or mid-ventricular regions.

Communication between the recesses and the ventricular cavity demonstrated by Doppler analysis.

Figure 7. Echo images of a patient’s heart suffering from left

ventricle non-compaction syndrome.

Pathophysiology

Thereisalotofdisputeastowhetherthe mainresponsible
mechanism for the disease is the excessive growth of the
LV trabeculum or the incomplete development of the solid
(compacted) part of the myocardium.* It is considered
that the syndrome is caused by the interruption of the
normal process of organ development (organo-genesis),
specifically of the endocardium and the myocardium.
There have been identified mutations on at least seven
chromosomal loci, but only the one that refers to the
gene G4.5 at the locus Xq28 is considered with enough
certainty to be in causative relation to the disease.” The
gene dystrobrevin has also been blamed for the LV non-
compaction syndrome.”!

Management

Management is symptomatic. Cardiac failure
necessitates the usual medical support. Recently, cardiac
resynchronization therapy has been used on a child
with good results for a follow up period of two years.
Characteristically the BNP value decreased from 1960
to 82 pg/dL during this period.”? Some investigators

propose the use of aspirin in order to reduce the risk
of thrombosis inside the cavernous network of the
trabeculum. A recent retrospective study found that 10%
of patients with LV non-compaction suffered some form
of arterial embolization, though the investigators did not
recommend the use of anti-thrombotic medication to any
patients suffering from the disease. At least patients with
overt systolic dysfunction and a history of embolic event
should probably be on coumadin at appropriate doses.*

Prognosis

There are patients that present a mild type of the
disease with exacerbations and remissions from time to
time.*? Children present a decreased incidence of embolic
events, ventricular arrhythmias and death compared to
adults.” To the contrary the incidence of Wolf-Parkinson-
White syndrome as an arrhythmia related to the non-
compaction syndrome is more frequent in children than in
adults. Even though some patients will experience a slow
development of symptoms, almost 90% of those affected
will eventually develop left ventricular dysfunction
within 10 years from diagnosis.’® Oechslin and colleagues
found that increased end-diastolic diameter of the LV
at the time of initial diagnosis, class NYHA III or IV
cardiac failure, the presence of chronic or even persistent
atrial fibrillation and the development of bundle branch
block are predicting factors for negative progression of
the disease and death.” These patients may benefit from
electrophysiologic study and consequent catheter ablation
of malignant arrhythmias foci.
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TTEOMONON KA ATOPOAT| TOV UE TLG HEVIDOELS.

e mepimTmon diamiotwong Tng maQovsiag Tou
Eévou 0UaTOG 0TOV 0L00dAYo Oa eémeL va. yiveTat
aueon mooomdBelo yioo TNV adpaipeot) Tov, ddTL 1
mBavoéTTO  AUTONOTNG TTROMONOoNS elvar TAéov
LuxQT) 1oL oL TOoVES eTAOXES At TOV €QEOLOUO TOV
PAevvoydvou 1 Tn dudtEenomn Tou owwodayou eivor
Bagitates. Edv to Eévo ompa Bewpeltar eEagyng
emuivouvo, Omwg TEOOODETIHES  ATTORATAOTAOELS
pe oElauypo dnQo, omoltelton Apeca roL KmWElg
raBvotégnon m adaigeot tov. H teyvixi exhoyns yuo
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™V odoiEeo EEVIV CWUATWV TTOV EVIOMICOVTOL RATW
omd TO €M(MEAO TOU HQWOPAQUYYLROU VOGS UEYOL
2OL TNV 0QYWT] HoiQa Tou dwdERAOARTUAOV glvou 1)
€vOOOoRomIXY (YAoTQOOXOTN oY), 1 omoia Beweiton
aoharg uEB0dOG e ToGooTd amoTuyiog UrEOTEQM
tou 10%, ywels Ouwg vo eival duoen omdviwv
pEV, aAld duvnTind emxivOuvmv emImAOrR®V, 6Twg
owpopoayia, dLdTenom, oXNUOTIOUOS ATTO0THILOTOG.”
Emonpaiveton 0tL M adaigeon pe yauotQooxromnon
elvan et 2,5-3 hEES HETA TNV RATATOOT TTOV Elvol
%0l 0 OVVHONG X0OVOGS TTAQAUOVTS TOU EEVOU ODUATOG
€viOC TOU OTOUAOV. g TEQIMTWON amotuyiag 1
exONAWONG EmMITAORDV asToLTeTOL AOGAADGS 1) AUEOT|
YELQOVQYINN eMEUPaON - AoraQoTopia.

2T oUYREXQLUEVT TEQETT™OoN %EiON®e ondTUN
N Gueor evOooxromxt] TOREUPOON TIG TQWDTES MQES
LeTa to oupPdv Adym tou oxfuaTog, Tov peyéboug
%o g 0€omg Tov Eévou ompatog. O veaog aobeviig
€EEdaoE QT TNV TEMTN OTLYWY OV emPePoumOnue
TO YEYOVOS TNG XOTATOONS TNV embuuia Tov yo

E.TIQTAKHX »ou ovv.

aueon Abom tov mooPinuatos. Kolvape o6tL 1
raBuotégnon g amoxatdotaong Bo emPdouve
TLG EMOUEVES MUEQES T AELTOUQYLXT] TOU LXAVOTNTA,
AOym advvaplog amoteheouaTintg LAoNong oteeds
TQOPTNG, ahholwong TG OWALOS %Al TG cLoONTLXTS
€OVOG TOU UE TOOVES PUYXOAOYIRES ETTTTTMOELG.

Svumegaopotikd,  toviCetaw  OTL O TO
OTOTEAEOUOTIROG  TQOOC  QTTOPUYNG  TALQOUOLWV
emmhorv eivar N mEoMYn. Eilvan amoagaitnmn n
€ynaion TANEOGOENON TOU AVOLTONOLOAOYOU YLaL TN
TTOLQOVOI0L TTEOCHETMV 0OOVTOOTOLYLDV, OL OTTO(ES KL
TQETIEL VO OLPOLQOVVTAL TTQLV OO TNV TROOEAEVON
Tou 0.00evolg 0TO MO TOV YELQOVQEYElOV. AVTi M)
minoodogia meémel va avalnteitor xotd ™) AMym
TOU LOTOQMOU 0T OLAQAUEL. TNG TTQOEYYELQNTIXYG
emloneyng oe OLovg Toug aobevelg, aveEaQTiTwg
nixriog, dSLoTLN aodNTLHT TEO0dOE TG 000VTLOTOLXTS
elvar onuovren xot dgv OLompivovtol To TeEXVNTA
oo To puod dovTia.

Summary

E. GIOTAKIS, P. MAVROMMATI, M. KONSTANTINIDOU, E. PAPAKALOU. Swallowing of a partial denture during

othopaedic operation. Acta Anaesthesiol Hell 2011; 44:274-276.

We describe the swallowing of a partial denture by a young male patient under general anaesthesia for an orthopaedic

operation. We also present the management of this unexpected compilation and we discuss the problems associated with

the unnoticed ingection of foreign bodies, during a general anaesthetic.
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AvaroOnororoyxy) avupetomon oodevois pe OwtorTixm
UUO%0QOLOTAOELX oL OUPLLOLAOKO P uaTod0TY) o€ eTeufPoon
0LV 001%1|C TROOTUTEXTONTS

A. Maxong, N. Zxdoma, A. Mehd

IMegiinyn

AocBeviic pe dwotatni] puoradiomdbela mov édege UOVIPO apudirolonrd PnuatodoTn mEoonAbe Yo
enméupoon dovendonng mooTatextounc. MeTd TV omaQaiTn Ty TQOEYYELQNTLXT] EXTILUNON %O TQOETOLLAT(A,
x0eNYNON®E CLVOVAOUEVY VITALQ Y VOELDTS-EMLORANQIOLOG TTEQLOY KT avouaONota L T 010N TOU eVOEdELYUEVOY
monitoring. H avmtéom teyvint eEacdahioe TolD ol xelgoveyirt avorotnoia, evad dev emPdouve TV »adLoxt
Aettovgylo ot 0 aoBevic moéperve aoduvauxd otadeog, TOGo dLEYXELENTIRE, OGO HOL LETEYYELQNTIXA.

AéEergxderdid: Avarodnoio: Iegroymnumaooyvoetdnc-emorninoidioc. AvaroOntindromxd: AefofovmPaxaivn,
Mdonaivy. Xerpovoyuxi): Atoven0ouxi) moootatextopy). Koodid: Alatatind] puoxaodiomdOeio.

OL ao0evelg pe drotatini] puoragdiormddeia (AM) agoveicon tegLotaTizov
amoteho UV TedxANON Yo TOV 0voLoOnoLoAdYo,

nuotwg  AOYy®m Mg ouvodol  TTEOOSEVTIXYG
ovppoonTnng  xapdwoxig  avembioxelas. O
apvidtog Bdvatog AOywm xaxonbwv  coubamv
elvar M »vELoteEn autio Bavdtov. O aobeveig pe
appreotiand PnuatoddTn Togovotdfovy avEnuévo
dieyyeionuud  xivdvvo  AOYw ™G auEnuévng
vooneoTNTag %Al OvnToTnTag oe 0Y€0N UE TOVG
aoBeveig pe ovpPatinoig Pruotodotes. Amortelton

Avdpag aoBeviig, nlxiog 65 €TOV, COUOTIROU
Bdoovs 93 kg, (pouvg 180 cm, ue ovuTTOUOTO
omoédeakng amd TO  HATMOTEQO  OVQOTOWTLXO
AOY® nohofBoug VmeQTEOdIOG  TEOOTATY
mooyooupatiotnre vo. vroPAnOel oe eméufaon
drovgnBoirfic  moootatextopne. Ilgo  eEaetiog
eiye tebel n dubryvwon g AM xaw o aoBevig elye
eyyoadel otn Alota vroyndimv Yo petapdoyevon
noQouds. Adym g ocofafc umoxLvnoiag Tou

woon e madoguotodoyias, TV xhwird LUORAQOLOROT TOLYMUATOS %Al TG HOBVOTEQNONG

YXOQUATNQLOTIXMV 1AL TOV HEBOOMV OVTIUETMTTLONG g00E0TC  HooYEbRATOG, | EpduTEDOKE ovhia

vrofoninong tng agLotens xowhiog (Left Ventricular
Assist Device-LVAD), 1 ortoia. feltimae Tnv ®oQdiom

™G VOOOU, EVOELEYNG TTQOEYYELQNTIXTY EXTIUNOT ROLL
%aAG 0QYOVOUEVO 0YEOL0 avoloOnaiag.

ITeguypddovpe ™mv avaloOnotoloyini
ovtpeTomon aobevolic pe AM xnou oppirotoxd
PrnuatodoT oV vroPANOnxe oe un
10QOLoYEQOVYWXY eméuPfaon. Ztov  aobevr) eixe
tomoBetnOel avtiion VTOOTNELENS TNG COLOTEQTS
®olMog, M omoia, OUMG, 0T OVVEXELD apalQébnue
AOYW TOQEVEQYELMV TNG OVILTTNUTIXTG OYWYTC.

Aertovgyla xow v moldTNTOL Comlg tov aobevoic.
Oxtd piveg 0Qyotepa 1 avihio adoédnue Aoyw
TOV  JTOQEVEQYELDV TNG ATTALQOLTITIG OLVILTNUTLXTG
ayoyhs (o aocBevilg avédpepe emelcddo auTOUATNG
OLUOQQOYIOLG [1E ONUOV QYL EVEYEDOVS OULUOTMDLOTOG
VTod0QIME 0T HETMTOLO YXWDOA, YLOL TO Ooi(o
vtofAMOnxre o uxQoemEUPaon  TOQOYETEVONG).
Katd v agalgeon g avtiiog tomobetnOmue
TEQOQOLO  eUPAAwUO 0TV 0QLOTEQT] HOLALOL

raBhg now  oppwotands Prpatodotns. Metd

AvoucOnoohoywmd Tufua, I.N.A. «Aoxhnmeiov» v adaioeon e avihiag aL Ty ToT0BEToN Tov
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Ewova 1. To HKT tov aoBevoig, dmov ¢paivetar o

Pnuatodotinds QuOuds pe edva RBBB Adyw tou
AppLrotonot fnuatodoTy, rabng xon XoOVieg
ALATOQOYES ETAVOATOAWONG LOYOUUROD TUTTOV.

Prpoatoddtn M ragdiaxnn Aettoveyio ftav alcdntd
Pertuopévn xow moépewve £€Tol Ta TEleVTAlL TTEVTE
¢tm. H ¢doguonevtxi) tov aywyn meouhdpufove:
noQPedAOAN 12,5 mg x 1, Mowomiln 5 mg x 2,
emheQevovn 25 mg x 1 o duyo&ivy 0,25 mg x 1 (extdg
Tetdotng — Kuguanng). Ymofdheto oe tantind
1OQOLOAOYLRO ENEYYO.

Koatd v mogoovourodntin extipnon dev avédpepe
npoodata emelcodo  dvomvolag 1) 0pBomvolag,
omBayywmd evoyhMpota 1 atodnuo malunv. Kotd
™ ¢uowi eEétaon dev  eviomioTnxav onueio
ovpdpoonTnt|c  radloxNG  AVETAQUELNS,  OTWG
meoupeQd  odnuata, OlaTeTauéveS  odpayitideg,
nratopeyorio. To avamvevotxd YiBvolopa ftav
dvooroyind  aupotegdmievoa. H  apmnouant
sieon NTav 120/80 mmHg »ow ov odpvEelg 60/min. H
Bepuoxrpacio oopatog ftav 36,6 °C. Zto HKI' o
QuOUOSTTAY PNUATOO0TIROS (AOYW TOV OUPLROLMAROT
Prpoatoddtn) pe amoxlewopd Tov OeElol oxréhoug
tov Odgpatiov tov Hiss (RBBB) wxou vmioyov
XOOVIEG  OLOTaQOYES  EMOVOTTOMMONG  LOYOLUHOV
tomov (ewodva 1). H antivoyoadpio Omoarog édeike
oVENHEVO naQdobweannd Oelnty, YwEls emdva
ouvpdOENONG TWV TVEUHOVIROV TEdImV (emdva 2).
Amd Tov 1ROGHATO VITEQNYOXAQILOYQADPILO EAEYYO
10 ®Mdopo eEmONoNg frav 35%. Eyive éleyyog tou
Prpotoddtn amd nadlordyo, Tou OLEYVWOE OUaAT)
AeLTovQyia XWEIG avAay®Y ETAVOTQOYQOUUOTIOUOV.
H »apdiohoywrt extiunon tomobetoioe tov aobevi)
OTNV RATN YO0 VYNAOD TTEQLEYYELQNTIHOV HIVOTVVOU.
H wpi mg awpoopagivng ftav 14,2 g/dl »aw o
ouvinOng egyaotnoands €leyyog (yevixi aipotog,
NAEXTQOAUTES, OElnTES VEPQIKIG XAL  MTATIXYG
Aettovgyiag %ol TUTKOTNTA) NTAV  €VTOg TV
dUOLOAOYLROV 0QIMV.

A. MAKPHZ »ou ovv.

Ewova 2. H axtivoygadio 0boorog tov acbevoig, dmov

daivetar  odENom g raEdLaKNG O%LES ®OL O LOVLUOG
approtonog PnuatodoTng oe Béon. Awangivovan ta
NAextEdALA TOV PNUOTOdOTN TOV HOTEVOVVOVTAL TTQOG TG
900 %oLkieg.

TIpoyoappotiotnre CUVOVACHEVT VTTAQOYVOELONG
- emoxANQlOLog eQLoyt] avaoOnoia. ZtoOy0g Mag
T TAV VOLTTEQLOQLOTE( 1] XOT| 01 TTALQALYOVIWV LE ALQVNTIXT)
wv6TEOmo dEAaT, va dtatnENOel 1) VOQUOOYXaLULO, ®OL
va amopevyBoiv oEeleg petoforéc Tov ®aQdLAROD
peTadogTiov.

Metd v l0odo Tov 0o0evolg 0TO YELQOVQYEID
tortoBetnOnne  Pphefoxrabetigog 18G omd Omov
xoonynOnxe 1 mg wdaloldpns. To monitoring
mov  yonowportotOnxe aQyrd meouhdpupove HKT,
OVOLORTY HETEYNON OQTNQLOXNG THEONS, HOQOLUXT
OUYVOTNTO %OL XOQEOUO CLQTNOLOKOU C{IOTOS OF
0Euy6vo pe mohurd oEtpetpo. TomobeTONrav oty
OUVEYELD, VIO TOoTrY] avouoOnoio, rabetnoag otn
0etld éow odayitda Yo PETENON TNG REVTOLXTG
dhePunng mieong (KPIT) »ow aptnoromnds xabethoag
OTNV REQXRLOLXT| CLOTNOLOL YLOL TNV GUEOT] HETENOT THG
0QTNQLOXTG TTiEONG.

O aoBeviigc TtomoBetnOnre oe nobioth Ofom
YL TV EXTEAEON TNG TEQLOYWMNG  avoiloOnolog.
XonoipomorOnxre o0OTNOL
VITALQOYVOELOOVS-ETLORAN QL0 avaoOnoiog
Portex CSEcure Minipack 18G/27G oto 1Uyog
0,-0,. XoonynOnrav

OUVOUOOUEVIG

vraayvoewdmg 1,4 ml
AePfofovmBaxaivnge  0,5%  xor  TomoOeTHOnxe
emonAnQidlog  nabetnoag  yo ™ xooNynon
EMITAEOV TOOOHTNTOS TOTXOU avaaONTXOU eHOCOV
yoewalotav. To emimedo awoOnTnol oamonielopov
otabegomolOnxre oto O, depuotowo. H aptnoiani
mieon, M KPIT xow ou odpiEelg dev petafrOnxroyv



ANAIZOHZIOAOI'TKH ANTIMETQIIIZH AZOENOYZ ME AIATATIKH MYOKAPAIOITA®EIA

ta. emopevo mévte hemtd. ‘Emerta xoonyhomwov
otadlond 6 ml Mdoxaivng 2% emmhéov amd TOV
emonAngido xabetnpa. To emimedo oqwocONTROV
amoxhelopot £pOaoce oto O, -0, deopotowmo. H
dudorelo g emépPaons Nrav 60 min koL ®00’ OAN
™ Oudloxeld tNg o aobevig elye mANEN oawoOnTrd
amoriewopd. H ovotohut) mieon nupdvOnre peta&l
110-120 mmHg, 1 dwootolxi) mieon petaty 65-75
mmHg, 1 K®IT petafd 6-8 mmHg »aw ov odpiEelg
peTakl 65-70 bpm. Zuvolxd yoonyhOnrav 1000 ml
2QUOTOAMOELDOUS OLIADHOTOS oL OEV YQELAOTIHE
1 X0QNYNOT OYYELOOUOTATTIXMV. 25 VY TAVOEWV
xonotpomodnxe puotoroyirds 0Q0g (€yive xoMNom
durohxig draBeguicic— Gyrus bipolar resectoscope, 10U
dev ammoryoQenEL TN (0101 TOV), EVD VIToAOY(Cov e OTL
dev amoQodpNOnxre peydn moodTnTo EVOYYELOXA
(< 10 ml/min), SuoTL dev dravoiyOnnav PprePmdelg
HOMTOL CUUPWVOL HE TNV TTEQLYQAPT TWV OVQOAOYWV
%ol oL aoxol TomofeTOnuav og VYPog YouUNAOTEQO
Twv 60 cm.!

O oofeviic petd to Téhog TN emépPoong
petapégnre oty Movddo  MetavoloOntirig
Poovtidag (MAP) oémov moéuewve 90 min now
Nrav apoduvauxd otabepds. O aoOnTndg »ou o
ALVNTIROG ATTORAELOUOG VITOYXMENOAY HETE uiow MQOL.
"Evywve adaigeon Tov emoxAnoidov xabethoa, evid
0 peteyyelonTrdg €Aeyyog tou mOVou éywve UdOVo
pe mogoxetapoly. O aobevilg OMAwoe TAHEWS
LRAVOTTOLNUEVOG OTtd TV avaoOnoia.

Tvinmon

H AM yapaxtneiCetan amd ) didtoon xow v
EXTTTOON TG EMNOEAOUEVT) CUOTOMKRNG AELTOVQYIOG
oG M ®ow Tov 900 raQdardv xotwv. H Bvntdétnta
mMolaler 1o 50% mévie £t petd TV epddvion
ouvpmToudtov. Amotelel Tv ouvnoéotegn autio Tou
odnyel og £vdelEn yia petapdoyevon »aQouds.>* Iagd
TO. OQUETA LRAVOTTOUTIXG amoteAéopata amd TNV
EPAQUOYT TNG UETAMOOYKEVONG RAQOLAS, 1| CUVEYMG
eAATTOUUEVY TTROODOQA LOTYEVUATMV TO. TEAEVTOLO
xoovia 0dfynoe oty avolfnmorn evoilartx®dv
Moewv, Omwg oL CVorEVES VITOoTBNoN G TG KOOGS
%ol ®VElwg ™G oQLoteEng xowhiag (Left Ventricular
Assist Devices—LVADs). Meléteg éyouvv OgiEer 6t
ATTOPOQTLON TOU LUORAQOIOV RO KO YLOL OQLOUEVO
X0OVIXO JLAOTNUA UE TLS CUOKEVES AVTEGS, UITOQEL VO
odnynoer oe Pektiwon g noEdLarNg AeLtTovQyiag
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%ol TG moldtNTog Cwng, MEow TNg avAaoTQodhg
avodlapdedwong
puoradiov. Ou ouoxrevég avTég YOMNOLUOTOLOUVTOL
%ol oov evoldpeceg AMoelg oe aobeveig oe avapov
pooyevpatog.t O oxntd UAVES YONONG NG OTOV
000evT| pog avopégnre GTL 0dNyNoAV 0 ONUOVTLRT
Pektimon Tg CUCTAATIHOTNTAS TOU LUOXAQOIOV.

(reverse remodeling) T0V

Ov oaobeveig pe ovoxevés vmofondnong g
n0QOLKS  AetTtovQyiag (VADs) epdoavitouv
ouyva opogeaywxt duabeon, AMoym Thg Y0ONYNONG
OVTITNRTIRDV, TG OVATTUENS AVOCOAOYLXNG-TUTTOU
I  BpopPomeviag amd mmagivn (heparin induced
thrombocytopenia - HIT), ®abwhg now tng xooviag
nNraTvic oupdpoENOoNG, Tov emneedlel T olvOeon
Tov mogaydviov mhEns. Emmiéov, oL cuoxevég
autés €yer amodewyfel mwg eveQyomololV  TOvg
unoviopovg theEng, Booufolvong ot GpAeyrovig xon
enmneedlouv ™) popdoloyia xat T AertoveywmdTTO
TtV auporetariov.’ H apaipeon thg ovoxeviig otov
aoBevi] pog éywve MOym thg oduvapliog o0Bong
TOU TINAUTOAOYLROU UNYAVIOMOU %Ol TNG €RPAVIONG
QUTOUOTMV CLLULOQQAYLMDV.

H ovtpetdmon oobevov pe xo0via ®aodloxt
avemdrelo Moyw AM meguhapfdver GoQUOKEVTIRT
aywyh e
OOxAELOTES TV P-UTT0d0YEMV ROODS ®OL EUPVTEVOT
oppeotoxot  Prpotoddtn  oe
aoUYYQOVNG  XLVNTIHOTNTAS — TWOV
dwapegiopdtwv. O Brpatodoteg avtol avadpéoeton
ot Behtirvouv to ®Adopo eEMOMNONG TG aELoTEQNS
AOLALOLG, TAL CUUTTTOUOTOL %O TNV CLVOYT) OTNV ROTWOT)

ayyeodlootohtind,  dloveNTd,
TEQUTTWOELS
1OQOLARDV

EVM UELDVOUV TIS ELOAYWYES OTO VOOOXOUED AOY®
EMITAORWOV aTtd TV 1oQOLAnT| averdorelo ratd 37%
®aL T OvirdtnTa natd 22%.%7 ‘EvdeiEelg yio v
TOomoBETNON TOU QTOTEAOTUV 1) UETQLOL ®OL GOP0QT)
noowant|] avemdoxrewo. Emopévmg o aobeveig mou
déQovv appLrotand fnuatodoTn oviirouv oe opdd
VYNAOTEQOU TEQLEYYELQNTIROV KIVOVVOU GUYRQLTIRG.
pe exelvoug mov ¢Ppégovv oupPativd PruotodoTn.
Katd ovvémela, elvar amagaitntog o €heyyog tou
opGotAoxoV PNUaTtoddTn TQOEYYERNTIXA ROL O
PEATLOTOGTROYQAUUATIOUOS TOV, OLOTLEVEQYOTTOLEITOL
(MAexTEMdg  #0QOLAKOS  ETAVOOVYYQOVIOMOS  —
electrical ventricular resynchronization), oe xd&0e
710QOLO nUnho, oe avtiBeorn pe Tovg oupPoTivoig
Prupotoddtes, mov  evepyomoloUvToL epooOV
yoelaotel.t Ztov aoBevi) pog mearypotomoonue
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€heyyog tou PnuatodoTn amtd tov xadLoAdYo TOU
Tov TomoBétnoe, aAld noL aTd TOV ®0QEILOAOYO TOU
VOOOXOUELOV pag. ATtorteltol dLaQuilg emaryQUmvnon
ALoTL VITAEYEL O RIVOUVOGS EPPGAVIONG OUOAELTOVQYLDV
TOU PHotodoTn RATA TV TEQLEYXELONTLXT] TTEQ0O.
YmaQyeL ®ivOuvog MAEXTQONOYVNTIXNG TTOQEUPOATG
(electromagnetic interference EMI) amd t duaBegpuia,
TOQATO YEYOVOS OTLN Y0101 TG duTolxi|c diabeQuiog
Bewoeitan TeguoodTeQo aopaing.’

To faord apoduvaurd xoQoaxrtnoLoTXd Thg AM
elval oL avENpéves TEOELS TANQWONG TV ROQOLOKDV
AOLAOTNTWYV, 1  UEWWMEVY]  OUOTAATIXOTNTO  TOU
puoxadiov ot 1 enitao g avtioTQodng oyéong
petagogtiov xar éyrov maiuov. To ovumodnund
VEVOLKO OVOTNUC EVEQYOTIOLETOL TTQOOTOOMVTAS VO
OLATNQETOEL TNV HOQOLAKT) TTOQOYT KO TV ULUATMOT)
TV LoTOV. OL 0TOYOL pog dLeyyeELNTLHA NTOALV:
[Mowtog, N amoduyf] GOQUOHEVTIROV TAQAYOVTWV
HEe avnTrt tvoTQomo dpdor), de0TEQOS 1 dLaTiENON
dvolohoymot  evdayysianold  Oyxov, TElTog 1
TLTAOTTO(MN 01 TV AVOLOONTIRDV ROTA TNV ELOAYWYT
MOym TG Poadelog nurhodOIaS, TETAQETOSN ATOPUYT)|
a0ENoNG Tov peTaPoeTiov xal TEUTTOC 1 OodUYT|
EUGAVLONG ONUAVTIHDV CLUOOUVOUXDY UETAPOADV
1aTd TV EdoQUOYT TEQLOYRNS avoucOnolog.®

To monitoring Tov HKT elvow amogaitnto atoug
aoBevelc pe AM d10TL elvan ouyvi 1 euddvion
HOLMOXOV  AQQUOMLODYV, dLaTaQAYMDV oYY €mg
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Summary

A. MAKRIS, N. SKARPA, A. MELA. Anaesthetic management of a patient with dilated cardiomyopathy and a
biventricular pacemaker undergoing transurethral prostatectomy . Acta Anaesthesiol Hell 2011; 44:277-281.

A patient with dilated cardiomyopathy having a permanent biventricular pacemaker was scheduled to undergo

transurethral prostatectomy. Following a meticulous preoperative assessment and preparation a combined subarachnoid-

epidural regional anaesthesia was administered. This technique ensured satisfactory operating conditions and anaesthesia

without any haemodynamic instability during the perioperative period.
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Swallowing of a partial denture during orthopaedic operation

E. Giotakis, P. Mavrommati, M. konstantinidou, E. Papakalou

Summary

We describe the swallowing of a partial denture by a young male patient under general anaesthesia for an orthopaedic

operation. We also present the management of this unexprected complication and we discuss the problems associated with

the unnoticed ingestion of foreign bodies during a general anaesthetic.

Key words: Complications: Foreign body. Gastrointestinal system.

Case report

A 20 year old male patient weighing 60 kg, was
scheduled for surgery after calf injury by glass which caused
dissection of the tibial nerve, the posterior tibial tendon, the
flexor hallucis longus muscle and the medial aspect of the
gastrocnemius belly.

The patient had no surgical history, he was not on any
medication, his BMI was approximately 23 and he was
classified as physical status ASA 1. During the preoperative
visit by the anaesthetist, the physical examination revealed
mouth opening > 5 cm, adequate mobility of the head on the
neck, a distance between the thyroid cartilage and the chin
greater than 7 cm and Mallampati scale score I, whereas
he was not asked about his teeth or the use of any partial
dentures.

Inthe operatingroom an intravenous catheter was inserted
and the patient was administered a double medication to
prevent nausea and vomiting (metoclopramide 10 mg IV and
ondansetron 4 mg I'V), plus 2mg of midazolam for sedation.
Induction of anaesthesia was achieved by the intravenous
injection of 200 mg of propofol, 60 mg of lidocaine, 100
mcg of fentanyl, while rocuronium (40 mg IV) was selected
as the muscle relaxant agent. Endotracheal intubation took
place after two minutes of ventilation with flow-inflating
bag and face mask. A coil reinforced endotracheal tube, 8.5
mm with cuff, was used (Cormack—Lehane 1). Maintenance
of anaesthesia was accomplished by the combined
administration of a volatile anaesthetic agent (desflurane
7%) and remifentanil (continuous IV infusion, 0.75 mg/h).
FiO, was adjusted to 0.4 using air and oxygen mixture.

Anaesthesiology Department, "K.A.T." Hospital, Athens,
Greece

During the intubation process, nothing unusual was
noticed. After the insertion of the thoropharyngeal airway
(Guedel No 4) and the orogastric tube 14 FG, the patient
was placed in the prone position and the operation started.
Atthe end of the surgical procedure, (it lasted approximately
two hours) the patient was turned back to the supine
position, the protective eyepads and the orogastric tube were
removed. The patient pupils were of equally small size. The
administration of desflurane and remifentanil was stopped.
Suggamadex, (150 mg) was infused intravenousely, in order
to achieve complete reversal of the neuromuscular blockade,
which was confirmed by the train-of-four stimulation.

A few minutes later spontaneous respiration was
restored, the patient opened his eyes in response to command
and started to swallow. Then, following the extubation, the
removal of the Guedel airway and the monitor detachment,
a partial deficit of the upper denture was noticed. The patient
was asked about it and confirmed the usage of an artificial
four-tooth denture. An immediate search took place in
the operating room, while the patient was scheduled for
chest and abdominal X-ray examination. The chest X-ray
was negative, whereas the abdominal X-ray revealed the
presence of a foreign body in the stomach area. The CT scan
confirmed the existence of the partial denture in the gastric
fundus. The patient was transfered for endoscopy and he
underwent an emergency gastroscopy. Indeed, the bridge
(2.5 cm) removal was accomplished one and a half hour
later, using a dormia basket, (tiny apparatus consisting of
four wires that can be advanced through an endoscope into
a body cavity, manipulated to trap an object and withdraw
it).
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Discussion

It is important to report that our failure to ask a young
and fit person about his teeth produced an easily avoidable
complication. Probably, the bridge moved to the oropharyx
while turning the patient to the prone position. The ingestion
of the partial denture in the gastric fundus possibly occured
during the initial swallowing movements, before the
patient’s full recovery.

The young patient had an accident at the age of twelve
which provoked fragmentation of his superior incisors. Ever
since, he used to wear a four-tooth partial denture which
should have been permanently stable if he had followed his
dentist’s advise to complete the necessary dental work.

That injury did not lead to hospital treatment or surgery.
This is why it was not mentioned during the preoperative
interview. Because of his age, he was not asked about the
presence of artificial teeth. This fact led to an additional
intervention, the gastroscopy, in the immediate postoperative
period.

The endoscopy took place with an anaesthetist present
in order to provide monitored anaesthesia care according to
our national safety guidelines concerning sedation outside
the operating theatre.

There are numerous reports about the ingestion of
dentures and false teeth during the perioperative period.'*?
A simple X-ray examination is usually adequate for the
diagnosis when the foreign body is radiopaque. Otherwise,
further examinations (or even a CT scan) is required.*

It is widely accepted that most of the swallowed foreign
bodies, that have already passed through the esophagus,
usually move down the gastrointestinal tract without any
further implications. Thus, in case of small and without
sharp edges dental material swallowing, the patient is
advised to consume food such as soft bread in order to
facilitate the material passage through the gastrointestinal

283

tract.> Virtually, there is no risk of intestinal obstruction or
perforation.

If the foreign body is located in the esophagus, when a
patient seeks medical care, an immediate removal attempt
is necessary. This is recommented because there is a low
probability of spontaneous further propulsion and the
potential implications of an irritation of the esophageal
mucosa or of perforation are extremely severe.® Moreover,
when a foreign body is considered dangerous, for instance
partial dentures with sharp edges, a prompt removal is
always required.

Gastroscopy is considered to be the appropriate technique
for foreign body removal when it is found lower than the
cricopharyngeal muscle and above the superior duodenum.
It is a safe method, with failure rates less than 10%.
Complications such as bleeding, perforation and abscess
formation are rare but potentially extremely harmful.” It is
widely accepted that the gastroscopic removal is feasible
2.5-3 hours after swallowing (usual time of remaining in
the stomach). If it fails or there are other complications an
immediate surgical intervention (laparotomy) is required.

In our patient we decided to proceed immediately to
a gastroscopy as the partial denture had sharp edges. The
young patient, also, consented to the proposed treatment.
Any restoration delay would aggravate his functions, in
the next few days (inadequate food procession, speech
deterioration and emotioral trauma).

In conclusion, we must emphasize that it is important to
prevent similar complications. Consequently, anaesthetists
must ask all patients about the presence of false teeth or
partial dentures so that they are removed, before the patient’s
arrival in the operating theatre. During the preoperative
visit, all patients, regardless of age, should be asked about
their teeth integrity. Finally, just before the induction of
anaesthesia, the removal of any partial denture should be
confirmed.
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Anaesthetic managementof a patient with dilated cardiomyopathy
and a biventricular pacemaker undergoing transurethral
prostatectomy

A. Makris, N. Skarpa, A. Mela

Summary

A patient with dilated cardiomyopathy, having a permanent biventricular pacemaker was sheduled to undergo
transurethral prostatectomy. Following a meticulous preoperative assessment and preparation, a combined subarachnoid-
epidural regional anaesthesia was administered. This technique ensured satisfactory operating conditions and anaesthesia
without any haemodynamic instability during the perioperative period.

Key words: Anaesthesia: Regional spinal-epidural. Local anaesthetics: Levobupivacaine, lidocaine. Surgery: Transurethral

prostatectomy. Heart: Dilated cardiomyopathy.

atients with dilated cardiomyopathy (DM) represent
Pa challenge for the anaesthesiologist, mainly due to
the accompanying progressive congestive heart failure.
Refractory arrhythmias are the most serious complications
leading to sudden death. During the perioperative period
patients with a biventricular pacemaker are higher risk
patients in comparison to patients with conventional
pacemakers. Understanding of the pathophysiology, the
clinical course and novel treatment modalities of dilated
cardiomyopathy is essential. The detailed preanaesthetic
evaluation and a well organized anaesthetic plan are
equally important.

We describe the anaesthetic management of a patient
with DM and a biventricular pacemaker who underwent
non-cardiac surgery. It is noteworthy that he had a
ventricular assist device implanted in the past but it had
been removed later.

Case report

A 65 year old patient, with a body weight of 93 kg
and a height of 180 cm, developed symptoms due to a
lower urinary system obstruction from a benign prostate
hypertrophy. He was scheduled to undergo a transurethral
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prostatectomy. Six years previously he was diagnosed
to have DM and had joined a heart transplant waiting
list. While awaiting for a suitable graft his myocardial
wall hypokinesia deteriorated and he underwent a left
ventricular assist device (LVAD) implantation that
improved his cardiac function and quality of life. Eight
months later the device was removed because of some
serious complications due to anticoagulants necessary for
the VAD function. He reported an episode of spontaneous
haemorrhage that resulted in a large subcutaneous frontal
haematoma that needed surgical evacuation. The entry
site of the device into the left ventricle was closed with
a pericardial patch. A biventricular pacemaker was also
implanted then to improve his heart funtion. The cardiac
function remained satisfactory for the following five
years. His medical treatment consisted of carvedilol
12.5 mg twice-daily, lisinopril 5 mg twice-daily,
eplerinone 25 mg once-daily and digoxin 0.25 mg once-
daily (Wednesdays-Fridays excluded). He was under a
cardiology consultant.

During the preanaesthetic assessment he did not report
any recent episodes of dyspnea, orthopnea, angina or
palpitations. The physical examination did not reveal any
signs of congestive heart failure, he was free of peripheral
oedema, distended jugular veins and hepatomegaly.
Respiratory sounds were normal bilaterally. Arterial
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Figure 1. ECG of the patient showing pacemaker rhythm with
RBBB due to a biventricular pacemaker and chronic ischemic

disorders of depolarization.

blood pressure (BP) was 120 over 80 mmHg and heart
rate (HR) was 60 bpm. The body temperature was 36.6
°C. The ECG showed a pacemaker rhythm with RBBB
produced by the biventricular pacemaker as well as some
chronic ischemic signs during depolarization (figure 1).
On chest X-ray there was an increased cardio-thoracic
index, without any signs of pulmonary congestion (figure
2). The cardiac Doppler examination estimated the
ejection fraction around 35%. The pacemaker function
was reported by the cardiologist to be satisfactory with
no need for reprogramming. The cardiology consultation
stated clearly that the patient was considered to belong
in the group of very high perioperative risk. The
haemoglobin concentration was 14 g/L and the routine
laboratory tests (blood count, biochemical/coagulation
tests) were within the normal range.

A combined spinal-epidural regional anaesthesia
was planned. Our aim was to avoid drugs with negative
inotropic action, to maintain normovolemia and to
prevent any sudden changes of the afterload.

Upon arrival of the patient to the operating room, an
18 G venous catheter was inserted and 1 mg of midazolam
was administered intravenously. Monitoring included
ECG, non-invasive BP measurement, HR and pulse
oxymetry. Then, under local anaesthetic infiltration, a
right internal jugular central venous catheter and a radial
artery catheter were inserted for central venous pressure
(CVP) and invasive arterial pressure measurement
respectively.

Regional anesthesia was performed with the patient
in the sitting position. The Portex CSEcure Minipack
18G/27G needle through needle device was used, on L -
L, level. We administered 1.4 ml levobupivacaine 0.5%
in the subarachnoid space and an epidural catheter was
inserted in order to administer additional local anaesthetic
if needed. The level of sensory block was at T .- BB, CVP
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Figure 2. Chest radiography of the patient that shows

increased cardiac shadow and a biventricular pacemaker in
situ. Pacemaker electrodes can be seen going towards both

ventricles.

and the HR remained stable for the next five minutes. Then
6 ml of lidocaine 2% where administered incrementally
through the epidural catheter. The level of sensory block
reached T -T . The duration of the operation was one
hour, during which the patient had a complete sensory
block. The systolic BP ranged between 110-120 mmHg,
the diastolic BP between 65-75 mmHg, the CVP between
6-8 mmHg and the HR between 65-70 bpm. He received
a total amount of 1,000 ml of crystalloid solution and
no need for vasoconstrictors emerged. Normal saline
was used as the irrigation fluid because the bipolar
electrocautery - Gyrus bipolar resectoscope allows its use
while less than 10 ml per min was thought to be absorbed
into the systemic circulation, considering the urologists’
statement that there were no open venous sinuses and the
fact that bags hanged in a height less than 60 cm.!

At the end of the procedure the patient was transferred
to the PACU, where he remained for 90 min. He was
haemodynamically stable. The sensory and the motor
block subsided one hour later. The epidural catheter was
removed and only paracetamol was used for postoperative
analgesia. The patient stated that he was fully satisfied by
the anaesthetic management.

Discussion

The main characteristics of DM are the dilatation and
the impaired systolic function of one or both ventricles of
the heart. It is reported that mortality rates may be as high
as 50% within five years from the onset of symptoms.
It represents the most common indication for cardiac
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transplantation.>® In spite of the satisfactory results of
cardiac transplantation, organ donation cannot cover the
demand nowadays and the search for alternative solutions
like the VADs continues. Many studies report that
unloading the myocardium even for a limited period of
time with these devices, may improve the cardiac function
and the quality of life, due to reverse remodelling of the
myocardium. These devices are used also, as a bridge
therapy for patients waiting for a transplant.* During
the eight month period of using this device our patient
reported an improved functional capacity.

Patients with VADs may develop complications
due to the anticoagulation treatment, they may also
develop heparin induced thrombocytopenia—HIT and
chronic hepatic congestion, impairing coagulation
factor synthesis. There is evidence that these devices
activate the coagulation cascade, the thrombolysis and
the inflammatory mechanism and that they affect platelet
morphology and function.’ The device was removed
from our patient because of the inability to control the
coagulation and the resulting spontaneous haemorrhages.

Management of patients with cardiac failure due
to DM includes medical treatment with vasodilators,
diuretics, beta-blockers and implantation of a biventricular
pacemaker, in cases of asynchronous movement of cardiac
chambers. These pacemakers improve symptoms, the
ventricular function and the exercise tolerance and they
reduce the number of hospital admissions for heart failure
by 37% and the overall mortality rate by 22%.%" The
presense of this type of pacemaker moves our patient into
a higher risk group. Preoperative evaluation and optimal
programming of the pacemaker are essential because it
paces each beatin order to succeed the electrical ventricular
resynchronization, while conventional pacemakers
function only when required.® Our patient’s pacemaker
was double checked by his cardiologist and by our hospital
cardiologists. Intraoperative pacemaker malfunction is a
potential risk necessitating continuous attention. Bipolar
electrocautery produces less ectromagnetic interference
during the operation.’

Haemodynamic changes of DM include the elevated
cardiac chamber filling pressures, the reduced myocardial
contractility and enhancement of the inverse relationship
between afterload and stroke volume. Sympathetic
nervous system is activated in order to maintain cardiac
output and tissue perfusion. Our goals intraoperatively
were, first to avoid agents causing myocardial depression,

A. MAKRIS et al.

second to maintain normovolemia, third to titrate the dose
of anesthetic agents during induction taking into account
the prolonged circulation time fourth to avoid changes of
the afterload and fifth to avoid marked haemodynamic
instability during the regional technique.'

Monitoring of ECG is essential in patients with DM,
because there is need to diagnose and treat promptly
ventricular arrhythmias and conduction abnormalities
including complete atrioventricular block.!! Invasive BP
and CVP measurement are recommended, while some
authors recommend pulmonary artery catheterization and
cardiac chamber filling pressure calculations.?

A combined spinal-epidural technique was preferred,
that offers more haemodynamic stability compared to a
simple spinal anaesthetic avoiding general anaesthetia
drugs with negative inotropy. Moreover, regional
anaesthesia is preferred in transurethral prostatectomy
procedures, in order to early detect symptoms of fluid
overload and water poisoning caused by the irrigation
fluids as well as bladder perforation. Initaly, a small
amount of local anaesthetic was administered intrathecally
(1.4 ml levobupivacaine) to limit sympathetic block
to lower levels and avoid sudden reduction of BP.
An epidural catheter was introduced for further local
anesthetic administration. Six ml of lidocaine 2% in 3 ml
increments were administered epidurally and the patient
remained hemodynamically stable. In case the patient was
not optimally stabilized preoperatively, we could chose
the single epidural technique were by local anaesthetic
increments we would achieve the desirable sensory block
with better control of BP. Regional anaesthesia effects
on preload and afterload mimic, in some degree, the
pharmacological goals in the treatment of the disease.’

In spite of the use of regional anaesthesia, an
anaesthesiologist must always be prepared to apply
sedation or even general anesthesia if needed. The effect
of intravenous anaesthetics may be delayed because of
the slow circulation time. In case of general anaesthesia
cardiac filling pressure measurement becomes more
imperative.

In conclusion patients with DM undergoing non-
cardiac surgery represent a group with high perioperative
risk, requiring expert care by an anaesthesiologist ready
to deal with complications that may appear at any time.
We think that the preoperative organization as well as
the anaesthetic technique used contributed to the smooth
intraoperative course of our patient.
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