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OAHTIIEX I'TA TOYX XYITPA®EIX

Ou ggyaoteg mov vroPdAlovron yia dnpooievon amootéllova
povo niextoovird otn dievBuvon:

dimivals@otenet.gr

%o ®oT” eE0EDN ROL LOVO LIE GUVEVVONON OTIV TOXVOQOUXT|
devBvvon:

Anuntong Bahoopidng

Avominwtig Atevbuveig ZOvratng:

«EAMvixn AvouoOnororoyio»

Bouothwv 26

151 21 ITebxn,

ovpupwvo PE TIC 00NYiES OV OvVABEQOVTIUL OTO TUMUa
«ITgoetopaocio Tov deboovx». O egyaoies vofalhoval otV
ehMAnvind) xou ayyhuun yhwooa.

Tevixég 00N yieg
3to meeodmd EAAHNIKH ANAIZOHZIOAOTTA
onuooteboviar  xhvirés oL TEWQOUOTIRES  MEMETEC,

evOLapEQOVOES TEQLITTMOELS, GpBoa avaordrmong, eldrd
Go0oa, Gba oUVTOENS oL EMOTOAES QOGS TN ZUVTAEN.
Emiong, pmopel va dmuootevboiv xzouuxés Piiov mou
amootélhovton 0T Z0VToEn YU autdv T0 0%0TO %o OLAlES
0Tt EMOTNUOVIRES CUVOIVTTOELS.

AEohdynon xo drogBmoers. Oha ta GeBoa vopdrhovral
ot 2vvtaxtxn Emutoom yia volon. H Zvvroxtint) Emtgorm)
ewdomolel Tovg ovyyoadels av to dpbBo Toug éyive dento,
0moQQipON e N Y0eLALETOL TEOTOTONOELS TIOLY YiveL dentd. Ou
OUYYQAQE(S TRETEL VO %QUTOUV avTiygapa GAoU Tov VAKOD
710V VTIOPAALOUV 0TO TTEQLOAKO, 1ABMDG RO TS ahAnhoYRaplog
ue tn Zvvroxtin Emtor).

O AevBuvtig Z0vtakng éxel To duralmpo va Tnthoet Ol
TaL OTOLYE(OL 1O DEDOUEVOL TTOV TTQOEXVPALV RATA TN dLeEaryaryT)
™G HeAETNG (§ynoLom oo apuodia OQYavVa., oUYRATABEOT
000evDV, OTOTELEOUATO R.ATT.).

Tuvodevtixn) emotor). H goyaoio ouvvodevetan amd
€MOTOM), OTNV OTmotal oL ouyyQadelc avagpégovv OTL TO
VO TG LEAETNG, OEV €xel oUYYXEOVWS VTofANOel o€ nolom Yo
dnpooievor, olte €yxel dnuoolevOel oe dAlo mEQLOOWO.
EEailpgeon aumoteholV oL OMUOOoLEDOES G  TEQIMNELS
ouvvedpiwv. OloL oL cuyypadels mEOoVTOYQGdOVY TNV
EYRVQOTITA TWV ATTOTEAEOUATWV, ®OODG RO TNV TTOQAYDONON
TOV QITOXAELOTLROU SLROLMDUOTOS TG TIVEVIOLTLRTG LOLORTN TG
otmv EAAHNIKH ANAIZOHZIOAOITA. H emotoAf
OOQMVETOL ROL OTOOTEANETOL EYYXQWUN OF MAEXTQOVLXT)
poedt bmp, jpg, tif ) gif pe péyroro péyebog 500 kb pali pe tnv
goyaota.

HOwda »ov vopuzd Oénoata. =t pebodoroyia, ol
OVYYQUPE(S va avadEéQouy OTLyLa TV dLeEarywyn g nehéTng,
whvirig 1 egyaotnoLaxig, Ehafay v £yxoLon tg auddiag
Emtoortig Agovtoroyiog tov NOGOROUEIOV %Ol TIQOUELUEVOU
yioe whvixd] €Qevval, va £XoUV T ouYROTAOEST) TV AoDEVOVY
ov  pedeTnOnuov. e gQyaoleg Tov  xoNOoLuoToLOnrav
TELRAPOTOTWA, VO VTTOPAMAETOL ®ow 1 GOELL TNG 0EUAdLOG
emTOTNG. Agv TQEMEL VA OVOLDEQOVTAL TO. OVOUATA 1 TC

aQyrG Twv 0o0eVOV, 00TE Vo avoryvmeiovton oL aoleveig
0g PWTOYQUPIES, EXTOC AV VITAQYEL £YYQAPT) OVYyrOTAOED)
toug. Edv xonoomoloty vixd mov £ouv 1o youuEVmS
OMuootevBel, Omwg TvareS, ELROVES 1) RE(UEVAL, VO ATTOOTELAOUV
pali pe v egyaoio Ty AdEL TOV GUYYQADEDV ROl TOV EXOOTY
yLoL TV ETOVOONUOGTEVOT).

IMpocrownacio Tov 6gdgov. Yopfdrlovtal to mowtdTvmo
g€ Ynpuaxny uoopn amo tov xeluevoyodpo Word (Microsofi®).
H egyaoia vo elvow daxtuhoyQadpnuévn pe dapdodmon
oehidag A4, meoibdoto Tovidyiotov 2,5 cm xar OTAG
dudotnua oe 6Ao TO meluevo, mivaxes xor AeCdvreg. H
aoBunom twv oeMdmv va paiveton 0to emdivo deELd dxeo g
oehidag. H oehida tithov doboov aobueitar pe 1.

To neipevo meouhapPdver oehida tithov, meoihnym,
ewoaywyn, upebodohoylio, amoteléopata,  ovlnnon,
eV aQLOTiES, aryyhnt) ey, PMoyoadia. Kabe péoog tov
nepévou va 0y ilel oe Eexworoti oehdaL.

Yerida tithov. Ilegiéyxer tov titho Tov Gbgov, Tta
ovopata Twv ovyyeodémv, To %EVIQO Om® TO OO0
TIOOEQYETOL 1) QYOOI TO Ovoua, TN dlevBuvor, ToV aELOUO
Thedp@vov xou fax Tov ovyygadéa mov elvon vevBUVOGS Yo
™V ahnroyoadia - emrowvmvio pe T Zuvtoxtiri Emtort.
Na avadpégovtar oL myég OLROVOMXNG OTNEENS YLt TN
deEaymyn g perétng (votitota, GoQuOxeVTIRT] ETALQEIN,
Poapelo %n.Aw.), epdoov vrdoyouv. Zto TEAOS TG oeMdOg
T(TAOU VO avadEéQeTaL £Vag oUVTOUOS TITAOG.

EAvirn) negidqyn. H meolnym auth) yoddetor ot
de0teQn oehida. TTQOXEWPEVOU YLoL RMVIRES O EQYAOTNQLUKES
peléteg, oty meQiAYm meQrhapBdvovtol: 0 oxomos THS
uerétng, n uebodoloyia, to amoteréouara, ota omoio TEMEL
va avapéQovial oL UETES TWES, oL oTabepés amoxlioels,
n otauonxy afwAdynon xar ta ovumeodouota. Ou
eVOLOPEQOVOES TIEQUITTMOELS, OL CLVOLGROTTNOELS KOl TOL ELOWUAL
GBoa va ovvodeoviar atd oOvIoun mEQIAMYN. Zromdg
™G oUVTOUNG QTG TTEQIMYNG elvan 1 peTddoaon TS TNV
Ayyhxi). Metd v meoiinym yoddpovrow ot Aé€eis- xletdid, mov
emmhéyovrtal ortd Tov xaTdhoyo Tov AEEwV oV dNpocteovtol
07O TIEQLOOLXO.

H ayyhuf meoidnym va elvon moth petddpoaon g
eMN VNG 1] TEQLOOOTEQO EXTETAUEVY), e ETurEDAAIOES: OX0TOG,
uebodoloyia, amoreléouara xar ovumeodouara. H ayylui
neQiAyPm moonyeltan Tov natardyou TV PMoyoadirmv
avopoo@V xou EQLALUPAveL T AEEN “summary” otV aQyh
™G 0eMdag. AxohovBoUV Ta OVOUTO TWY TVYYQapEwY uE
xepaltaia, omws ot idtoL Ta yodpovy otny Ayyiu, o Titlog
THG EQYAOLOG %O TO XEUEVO TNG Ay YIS TEQIANYNS.

Ewoywyi). Avadépetal To oxemtind g eQyooiag xal
dlevrouviCetal o o%omog TNG.

Me0Bodoloyia. [Tegrypddpovton ue hemropépeta 1 péBodog
%o 0 eEomopdg mov yonowporotOnxrav. o xabiegmpéveg
pebddovg divetor M Pproyoadint] avadogd g aQyrng
myhs. Ta pdiopomo ovodEQovTon e TN GaQUAROMOYLXT| TOVG



ovopaoia. [Tegryoddetar 1 uEBodOg TG oTOTLOTIRYG AVAAVONG
TOV OTTOTEAECUATWV.

Amoteréoparta. [Tagovoldlovrol o nelpevo, mivoreg
YoOupwég TaQaotdoels. No amopelyeTan 1) eovAMPT| TV
OTOTEAEOUATWV OE RE(UEVO, TH{VaKreS naL EOVES. Ze TOREVOEON
VO OMUELDVETOL 1] ETMOVUNTH BE0T TUVARWDV HOL EROVOIV.

Tuiinon. Zuinteiton 1 oovdadTNTA TOV EVENUATWY,
dilveton Eupoon ota véa GToL el TTOV TEOXRDITTOVV ATTd T
UEAETN ®ow OUVOEOVTOL TO. ATOTEAECUOTA UE EXEVA OO
mponyovueveg uehétes. Katahnyel oe oupmégoaoua mwov
otneiteton Gueca ota ooTELEOUATOL.

Movadeg puéronong »or svufora. Movades natog, unrovg
noL Oyrnov elvou, avtiotowya, to xhdyoouuo Pdoovg, To
PETEO %O TO AlTEO. Ol CUYHEVTQMOELS VO OVOLDEQOVTOL HATA
TQOTILNOM o€ YoapupopdgLa (st mol/L) avti oe povadeg pdog
(mg/L). Ov povddeg mieong eivar mmHg 1) cmH,0. Mmogel va.
xonowpomo0el 1 povéda meons TOV CUOTNUOTOS LOVAIWV
SI, kPa. Ta oOpfola vo yoddpovior 00w va e TOUG rMOLHES
Tov Aebvoig Ogyaviopot ITpotvmomoinomng.

Bihoyoadic. ITegihapufdvovrar povo Pipioyoodies
GeBowv, eAMMVIROV noL EEVOV, ®aL TEQIAPEWV  TTOV
dpootetoviar oe meQLodwd mov meQuhapfdver o Index
Medicus. O eQuMpelg dev meérmel vo. elva TOAOTEQES TWV
TOUDOV eTMV. OL avoryvidoTes TRETEL VO €Y 0V TIROOP oY 08 Oheg
g Prproyeadies. O fiployoadies apOuotvion pe agafirois
aoOpols, pe T oed mov eudavitovrar oto xelpevo. Zto
%ne(PeVo, ol PBMOYQAUPIHES TOQOITOUTES YOADOVTAL UE TOV
avEovTta aplBpd Tov GEQOVV 0TO PPALOYQAPILO RATANOYO MG
enbéteg na, edv elval 0To TEAOG TNG TEOTAONS, YOAPOVTOL HETA
™V tedeia. Ze nd0e PipMoyoadinf) avapoed avayoddovtal
Ta emmifeTa xaL Ta aQyIxd SAwy TV CVYYQAPEWY, 0 TITAOG TG
goyaotag, o TITAog ToV TEQLOOHOU O TVVTUNON GOUPOVA e
to Index Medicus and Science Citation Index, 7o €é70g, 0 Touog
xnouw oL 0elides (modtn xaw televtala). O uéyiotos albuos
Biprioyoapixdv avapoodv avd deboo eivar 25. [Tgoxeiuévov
yia deBoa avaoxdmmong, eivar 0extés uéyot 50 fifrioyoapirés
avapopés. Mall pe tnv eoyaoio vo QmOOTEMAETOL HOL
dwtotumia TG TEAOTNG oeMdAG OAMV TWV EQYOUCLDV TTOV
avapégovtar oto xreluEVo wg PPMoyoadinés avadoés
(ABpo Z0vtaEng, Topog 30, telyog 3, 1996). Iagadelyuata:

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

BiBlio 1 Movoyoapia: Booij LHDL. Neuromuscular
transmission. London, BMJ Publishing Group 1996, pp. 124-59.

Kepddawo oe BifAio: 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.

IMivaxes. O #a0e mivarag daxtuloygadeltal oe ¥wELoTH
oeMda now pe duthd dudotnua. Ou mivares aQOuoOVTOL ue
0QaPLrolg YOQANTNQES UE TN OELQA EUPAVLONG OTO AelUEVO.
H Ae€dvra yia xdOe mivaxa yodpetal emdve amo Tov mvaxda.
Agv ¥NOOTOLOVVTOL VITIOCTUELDOELS. Ot LOVADES LIE TIG OTTOLES
endpoaovtal To amoteléopata ovaryoddovtal oe aeéveon

oty ayn »&be otNing. O otabegés amoxhioels hpégovton
péoa oe mapévieon (sd), oyt wg £. 'Oy TeQLo0OTEQOL OITH TQELS
atvorreg avd dpBoo.

Ewoves zou portoygadics. Eyyoopes dpotoyoadies f
OYTIOTO LETOTQETIOVIOL O OLITOYQMOELS TOV YRQL, EXTOG KO
av oL ovyyeadels avalapdvouy To ®O0TOG EXTUTWONG.
Amootéhovtal oe MAextoovirf poedn bmp, jpg, tif N gif
pe uéyoto péyeBog 250 kb m »dBe plo. H ovopaoio toug
avtiotolyel ot 0éom Tovg oto xeipevo (my. ewmova 1.jpg).
e meglmTwon ov oL pwToyQadies £xouv OTOAEl EYXQWUES,
av eV VTTAQYEL OLALPOQETIXT] EVNUEQWOT), LETOTRETOVTAL OF
QOTROUOVQEES XWEIG oLUVEVVONOY pE TOVg ouyyoadeic. O
YOOPHES TAQAUOTAOELS, TOL OYT|UOTO KO TO YOOLLLULOTO TV
oMUtV TEETMEL Vo elva oxedlaouéva emayyehpotind. Kade
dwToyoadia, emdva ) oxfua vo ovvodeDETAL ATTd GUVTOUN
meplentind] AeCdvra. Oleg oL heChvteg daxtuloyoadpoivral
pe Oumho dudotnua oe pio oehida wow e€nyov olpPora,
yodupoto ) aBpots mov péel 1 ewmdva. Oyl meQuocdTeQeg
o710 TEELS EmdVES avd 6.eB0o N 0 cUVOMrAg 0ELOUOS TUVAXWY
%O ELROVOV VOL UV vTteQPaivel Toug EEL.

Agboa

1. KhMvinég zon goevvnunés uneréres. Ilogovoldtovv
TO. OTTOTEAEOUOTOL TTQMTOYEVOUG RALVIXTC 1] EQYOOTNQLOXTG
€0evvag (xeiuevo 1500-4000 AéEeis, un ovumeoiiaufavouévyg
™G TEQIANYNS, TMvdxwy xal fBloyoapidv).

2. Khvirnég megurrmosrs. Ilegryodipovv puxoés oelpés
HMVIRODV TEQUTTMOEMV 1] o povn megimttmon). I'ivovtan dextég
epOoOV apoolv véo Begastela 1) OmAvIoL ETMITAOKT] RO/
oNUAVTKG 0oVviOT ®Awvird pawvopeva (xeiuevo 800-1500
AéEelg). OL evOLAPEQOVOES TTEQLITTMOELS TTOU OLVAXOLVAIVOVTOL
and eWdirevpévoug ota Metenmmoudevtind Mabfjuata g
EMmvieng AvowoOnolohoywnic Etawgelog pmogolv emiong vo
dnpootevBoiv oto meQLodnd. O aLOUdS Twv cuyyeapémv dev
umwoeel va vrtepPaivel Toug TEELS o xot’ eEaipeom pe adela
™G Zvvtaxtixnig Emtoormig toug mévte.

3. Avaoxomioeis. Eivar dpOoa ov adpoov otig ®hvinég
1 faowrég emothues, Ta omoia meQLyodpovv, aELohoyolv 1o
mpofaivouv oe nortind] 10N dMUooLEVIEVOU VAXOU (xeiuevo
3000-6000 Aé&eis). Ou Bhoyoadinés avadoés oLBuoivToL
e ) oelpd wov epdpaviCovron oto xeipevo. O aQBudS Twv
ovyyadéwv Woel vo. eivan d00 péy oL TeeLs. OL oVaorROTNOELS
voddpovron petd Ty medorAnomn g Zuvroxtinic Emutoomic.

4. EWdwzd apBga. ITegryoddouv wotogund 1) eminougo
0¢pata avouodnololoyxot evoladégovtog (2000-4000 LéEeis).
O aeBpdS TV oVYYQOPEwV IoQel va. elval d0 UéYOL TOELS.

5. Emotorés mgog Tt Xvvragn. Ilegihapfdvouv
ovvropo. oxOha yio OmpootevBévro dBoa 1 Béuata
veviroU evolodéQovtog. TTEmEL VoL elval AVTIHELUEVIRES ROl
emowodountnés. Ymopahhovtan og 3 aviiygodpo (200-400
Aéeic).

6. Onihieg Emotnuovizav Zvvaviijoeov. AGogoiv Tig
Paowrés emotues, VITOELOOTNTES KL ELOOTNTES CUVAPE(S
ue v AvaroOnolohoyia (500-1000 Aé&eis).

Awoonevdotnxe 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 a new 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 three
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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EAMnvier AvawoOnotodoyia 2011; 44: 302-312
Avaoxommon
TTooeyyELONTLXY] EXTIUIGT] KL TQOETOLUOGLC TOV TULLOLOV UE

vevgouvixy) vooo: Tu mpémel va yvmeitel o avoarednoeroroyoc.
Mégpog I: Metaovvontizés VEVQORULKES VOGOL

A. Towwrov, X. Khgov, A. Malowbpa, M. ITarayemoylov-Mmpotota

Iegitnyn

ZrOomOG TNG OvaorOTONG avThg elval va amoteléoel OAOXANQMUEVY Ty TANQOdOENONS YL TOV
avaloOMNoLoAOY0 ®ATA TV TEOOTIAOELS TOV VO EXTIUTOEL OTTOTELECLATIRG TNV RALVIXT] HOTAOTAC TMWV TOUILDV
L€ VEVQOUULXT VOOO ROTA TNV TROEYYEWENTIXT Teiodo. H extiunon tov avamvevotinot not ®oQdLoyyeLoxrov
OUOTNUATOS TV 0obeviv pe vevgopuwrt] vooo omotehel OUoroho eyyelonua yi Tov ovaodnoloidyo,
dedopévou OtL, 1 noONUeEQLVY] dQAOTNELOTNTA TV ACOEVOV OQUTOV E(VOL TEQLOQLOUEVT], UE CUVETELD, 1
Aettovgylo TV PAoH®V OVTOV CUOTNUATWY VO, ETTAOKREL LEV VLA QUTHV TNV TEQLOQLOUEVT dpaaTnELOTH T, OAAG
va glvar 00oroho vo extiunOel ov emaeroUV oL edhedQEleg TOVS YL TIG ATALTHOELS TG ovaoOnaoilog ®ot TG
xewoveywig eméppaons. H avaorndmmon meguhapPaver Aemtopegn] megryQadt| Tmv emdQdcemy TwV VEVQO-
LUV SLATOQOAYDV 0TO AvTEQW cvothuata. [TegiEyovial oL TAneodoies amd To LoToELKRA OV UTOEOTV Vo
fonbfcouv Tov rhvirnd Y1ated 0T OLAYVmoT NG VEVQOUULKTS VOGOU %OL YVIDOELS YLOL TV EXTIUNOT THS Paotxig
vevporoyrNg ratdotaons tov moudov. Emmhiéov, avadégoviar odnyieg yio tig Broynpuxés non petafohnég
TOQAUETQOVS IOV OYeTICOVTOL e TO VEVQOUUXA VOOTULATO %ol TREMEL VO OLoeBmBoUV oy eLONTIXA.
H ohorinowpévn mpoeyyelontint] Oleeelivnon €xel wg OTOTEAECUA TNV EAAYLOTOTOMOY TOV %LVOUVMOV THG
avaloONoiog oL TOV TEQLEYYXELQNTIRMDV ETUITAOXMDV OTOV TOUEN TMV VEUQOUULKMV VOOWV 0T Tadid, 6mou n
YVOOT OUVEXMDS OLeVQUVETAL ®OL 1) X1 NAxio TV aoBevdv duorohevel TV 001 didyvwor xau extipnon.

AgEEarg nherdra: AvoroOnoto. Hhxio - moudid. IIgoeyyeiontint] meplodog (vatdotoot doQMoTmV - TQOETOLULAOIOL):
Nevoopvint vooog.

vooov, otav  avohaufdver ™ ¢oviido uxmv

r I o vevgopud voofuota eudpaviCovv mowriheg
oLV, oto. omolar 1 vOoOog Oev €xeL anoOun

poodég, amotehov ouvnOLouévn autio puwxng

aduvapioag oto mwoudi xoL  TQORAAOUV  TOMAEC
$ooég olyyuon otov avoaloOnolordyo. H ouveymg
QUEAVOLEVY] YV(OON %OL OL VEES OLAYVOOTIXES
puéBodor  €youv ouvieléceL  OTNV  TIEQLOCOTEQO
EYRALQT AVOYVDOLON KOL OVILUETMOION O OYECY UE
t0 oReABOV. Khvinég mabohoynég nataotdoels, ol
omoieg maQEUEVOY AdLAYVIOOTES ®OL 001 YOVOOY OTO
Bdvato oe veapés nAurieg, ONUEQO £XOVUV OTTORTT|OEL
TOUTOTNTA ROL CUYXREXQLUEVT] OLTICL.

O mawdoavaroOnoohdyog umopel vo  €00sgL

OVTIHETMIOG UE TIS EMITAOXES TNG VEVQOMULXNG

AvaroOnotorhoynd Tunpa, Noooxoueio Iaidwv «I1. & A.
Kvouanov», ABiva

duayvawaobel 1 epdavitovv oofapt empPdouvon, oyt
UOVO TOU PULHOV GUOTHUATOGS, AALG ®aL TNG ®aQOLdS,
TOV TVEVUOVOV %OL TOU  OQUTOVOUOU VEVLQLHOU
OUOTHUATOG.

H mooeyyewonuxn) extipnon éxer  peydin
onpaotia, yoti Béter ™ ddyvwon 1 ™V voyia
VL0 UTTOXEUEVT] VOOO L€ ATTOTEAECUO VO ENMATTAOVEL
TOV %(VOUVO OLEYXELQNTIMV %Ol HETEYYELQNTIRDV
ETUTAORMV.

H ta&wbépnon g vevpopuvirfic vooou elvon
évo. O0O®OMO €QYO nOL TEORAAEL OUYYUON OTOVG
AMVIROUG YIOTEOUS. ZTNV avooxOmnon avth el
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oot 0el 1 TaELvOUN oM avAloyo e TNV EVIOMmOT)
™G PAGPNG o oxéon pe TN vevgopurl olvaym, M
omota elvou 1 TMEOV GOPNS RO TTQARTLXY)].

Mo ovalvtxd, To VEVEORUVIXA  VOOTUOTO
mooralolvtol amd OovopoAies o€  0moLodNToTE
TUNLUO TOU XOTMTEQOU ULVNTIXOV VEVQMVA: RUTTAQO
mpocBiov %éQatog, meQLpPEQIHO VEDQO, VEVQOUULXY
otvaym, pg. Avahloyo Aouwtdv pe to  emimedo
™s PAAPNG, ou vevgopuirég voooL yweilovro
oe TEElg Meydheg natnyoples: Ilpoouvasttixéc,
OV ooTeEAOUVTAL OO0 EXPUMOTIHES  VOOOUG
TV AEVIQLMDV VEVQOVMV %Ol OO TEQLHEQIHES
VEVQOTAOELEG, TOU €VTOLOVIOL HEVIQWMA  TNG
VEVQOUUIXNG OUVOYNG, OUVOITTTLHES ME EVTOTLON
OTY] VEUQOMULKY] OUVOYN HOL UETOOUVOITTLKES UE
eviomon oTov {010 Tov pw.

H avaordmmnon meguhapBAveL Ty oYy elenTixt
eXTIUNON %OL TQOETOLUOO(OL TWV  TTOUOLDV  TTOU
TACYOVV OTTO TIG HUQLOTEQES VEVQOUVIRES VOOOUG.
"Exe. eruheyel o meoryoadh omd thv meQupigela
TOOG TO ®EVTQO AOY®™ TNG UEYOAVTEQNGS OUYVOTNTAG
TV HETAOUVATTIXMV VEVQOUVIXDV TTOOTOEMV.

METAXYNAIITIKEX NEYPOMYIKEX NOXOI

Muuwxi) dvoetgodia

[MegihapPdver avoualies oto yeveTnd xwmdno
™me dvoteodivng, wog momteivg Tov oxreleTinon
puodg,  Tou
Pevdovmeproodpia. H  dvotgodivny evromileton
€TlONG 0TO LVORAQOLO 1AL OTOV EYREPOAO, EVTOTUOELS

odnyolv  oe  oaduvopia  xow

vreDBUVES Yol TG HOQOLOKES EXONADOELS RaL TNV
ehadd vontnn robvotégnon, mov oyetiCovial e
™ v600.!

A. Muwxi] dvotgodio Duchenne (MAD)

Amotehel T ovvnBéotegn dvotoodia, cuVIEETIL
pe to Ao nou eppaviCeton pe ovyvotnta 1:3.500
YEVVIOELS COVTIOV 0QEévmv veoyviv.>  2to éva
TO(TO TWV TEQUTTMOEMV OPEINETAL 0 OUTOUOTES
véeg petarla&erg.t To peydho péyebog tou yovidiov
™G dvotgodiving duwatoloyel Ty gurohiol pe TV
omota. ovpPaivouvv ou avtouateg véeg PETOMMAEELS
%ol emMTOEMEL «AGOT» OtV TEWTEIVOOoUVOEDY OF
dudipooa onuetaL.

To Oetxd owoyevelard 10TOQKO  %OL 1)
rabuotégnon oe nioleg GACES TG HLVITLXRTG
eEEMENC amoTelOUV TTANQOGDOQIES WOV avTAOTVTOL

©OTA TN MY TOU LoToEWOU. Aviifeta, 6Tav 0TO
1otoQrd dev avadégetal QOO0 g voéoou oe
TEONYOUUEVO TIadl TG owoyEvelags, etvar SUGrROAO
va tebel M voYio g purig dvotodiag, EmELON
oL avopaiies 0ev epdoaviCovrar xatd T yévvnon,
oG epdaviCovtar petd v évaeén g Padiong.
To moudd ayiCovv va meomatotv othv nhxio
TV 18 unvov f agydtepa. Zv nNuxio Twv mEvie
€TOV N vOoOog £yxeL mAEOV eppoviotel o Olo TO
doyovta moudud.? Avonolebovror 0Tl oyoMxég
000.0TNELOTNTES (VO avefolv 0To AewpoQeio 1 Tig
ondiheg) nor otg appotegofageic wvioes. Ta
CUMTTTOUOTO TG AdUVOILOS TV EYYUS TOU ROQUOU
pudv avayvmeitovrol xalidtega xotd ™ fadion oto
OLAOQONO TTORA 0TO YQAPElO TOU avoleONoLoAdYOV.
To xhaowd onueto Gowers eudpaviCetar, 6TOv TO
nowdi mpoomabel vo onrwbel amd to mdtwpa.’ O
ao0eveig ydvouv v avoTnta fadiong oty nhxio
TtV 7-13 eTdv ahAd ndmolol aobeveis xadnimvovron
o€ avostnELrt] ®oQéxrha amd TV nhia Twv 5L eTMv.
Zuvnbowg, N amolewa ™ Padiong cvvodeveTon
a0 TOXELD 1AL TTQOOJEVTIRY] EUGAVLOT HUIRDV KOL
TEVOVTLOV OUYRAIPEDV ROl OTTO ORONIWO).

O  mooeyyelNTog  %aQOLohoyOg  €heyyog
QTmORANVTTTEL TG ETLOQAOELS THG VOOOU OTNV RAQILAL.
To mnhextooradioyoddnuo (HKI) natoyoddet
dtdtaon g deBudg wohiag, vymid xdpoto R,
Pabd Q now aveotoappéva T.!' H tayvropdia
2RATE TNV OVATIOVOT] PITOQEL VO ALTTOTENEL TO TTEMTO
onueio ocoPapng emidoaong otnv %oEdd.  =T0
VIEQNOXOQOLOYQAPN L pailveTar 1 CVOTOMXT
duoheltovgylo TV ROMMV, IOV EVTOTITETOL ALOYLHA
0Ta 0Tio010-faond TUNUATA TG AQLOTEQTS HOLAOG.
Av o ao0eviig mapapeivel ywig Begameia,  PAGPN
emextelveTal og OAN TNV %okl xow odnyel oe Owa-
totny]  puoxaQoomdOeia.  Extipdton, o6t 1O
20-30% twv ayooudv pe MAD eudpaviCovv oto
veQNoYeddNua  empPdouvon g  Aettovylog
™G 0QLOTEQENS HOWMag otV niwia towv 10
etov. Ileguoodtego  eBehypéveg non  axouPelg
amewmoviotixés péBodol, 6mmwg to otwmd Doppler,
N poyvnurd]  topoyooadia ol M petofolni
QIELROVLON, RATAYQAPOVV avmualies og andpa
peyoriteQa T0o00Td 08 QUTA T TTOUdLA ®aTd TV
epnPeia. H peydin nobvotégnon omv euddvion
™G ®0adloxig duohettoveyiog mbavmg eEnyeiton
oo T pELWUEVN duor) dQaoTNELOTNTA AOYW TN
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puxig aduvapiog. Ze mQoymwenUEVo TAéov oTddLo,
TO ®AAoUe EEDONONG TS 0ELOTEQTS HOLAlaG HOGVEL
t0 10-15% »aw o Bdvatog avauévetal eviog evog
étovg, mapd ™ Begareial.’

O éheyyog g »apdiaxis Aettoveyiag pe HKT
oL VIEQNYOROQOLOYQAPN U  emPAAAETOL  HOTA
™ OWyvwon g VOOOU AOL TIQOYUOTOTOLE(TOL
onohoBwg xdaBe V0 yoOvVIaL péxoL ™V Mixio
tov 10 etdv, evd aQyodteQo %At £Tog 1 ®oL 1o
ovyva. Eviovtolg, av mogoatnonfovv avouohlie,
miong
Y meonyoxadioyoddnua mwov éyive éva xodvo oLV
™ YXEWOoLQYW] emépPoon dev eivol amoalitnTo vo

osotelTal EAEYYOS  TQOEYYELQNTLKA.

emovaindOel.t Ze aobBevelg pe mromyd axovotind
T0QABVQEO 0TO VTEQNYOXOQOLOYQADN U aTToLTElTOL
paryvintirt| Topoyeodio xooLds.”

H extipmon g avamvevotwig Aeltovgyiog
meguhapPdver v axtwvoyoadia  Bmpaxog,
OOXRLUOO(EG TNG TTVEVHOVIXNG AELTOVQYIOG ROl CLEQLOL
alpatog. e moudid Tov daTNEOUV TNV ®VNTROTNTA
TOUG, 1] OVATTVEVOTLXT AetTouQyla elval Gpuolohoyixi],
evd dwatapayéc NS enpoviCovror petd v
amdAela TG avtovoplog otnv xivnorn. Ta moudid
Bo moémeL va emonePTOUV TOVAAYLOTOV Mt GOQA
TIALOOTTVEVLOVOAOYO OTOL 0QY A OTAdLLL TG VOOOU
(4-6 eT®V) ®OL TOLV TNV RABONAMON TNV AvOTTOLRT
NOQERAAL, TTQOAELUEVOV VO, VTTIOPANBOTUV Oe neTET0ELg
™G OVATVEVOTIXNG AELTOVQYIOG TTOU YQNOLUEVOUV
g TS avapoQdg (baseline) nat vo extiundet 1
ovayxn ywo Oegameio. H eEétaon Oo mpémer va
emavohapPdvetor d0o ¢poeég T0 YEOVo, TO00 o€
moudLd xoONAwUEVa oe avarmExt] ®aéxia, 6G0 Rl
og meQimtwon petmong ™™g CwtrNg XweNTrOTNTAS
ndtw tov 80% NG mEoPremdpevng nauf) oe nhxio
12 etov? H mpoodevtn] ehdttmwon g TwTnig
XoENTWMOTNTOS  amotehel  mEOYVWOTIKO  OginTn
OVATIVEVOTIXNG QVETAQKRELOGS, 1] OO0 ROTOANYEL
mooodevTind, amd VUXTEQLVY] UTEQUOTVIAL OF
VIEQUOTTVIOL ROATA TN OLAQAKELD. TNG MUEQUS XOL O
ouvvodd ocvwTtOpoTo. AvTtd  WToeel aQywrd vo
elvar ehadods pooodng, Omwsg ambdrewa PAaoovg,
TEQLOQLOMOS TV %LVNTIXMV OQACTNQLOTATWY %Ol
xounAf amddoon oto oyolelo. AlotaQoyés oTov
Umvo pmmogel va exdNAwBolv pe ovveyeic alhayég
™G B€omg naTA TN OLAEHEL TN VUYTAC.

‘EvdelEn v modwun  otabggomoinon g
onovduhxig othAng amotehel 1 toela emdeivoon

A.TZIQTOY »ow ovv.

™G ®oEdoavamvevotinig Aettoveyiog. H Cwtixi
XOONTHOTNTA E(vaL VYPMAT) O€ TTaOLEL lUrQOTEQD TV
10 etdv. Kalitepn modyvwon yioo avavnyn €xouv
oL aobevelg pe ToTxi xoENTHOTNTO UEYOAUTEQT
tov 40% g meoPremopevns. Ze aobeveig pue ToTixi
XOENTUOTNTA UKRQOTEQN TOV 30% TS GUOLOAOYLRTG,
oL %(vOUVOL TVELPOVIXMV ETMITAOXRDV €lvar TTOAD
UEYAAOL %ol UTOQEL VO 0ONYHCGOUV OTNV UATOLmON
™G 0L0EOWTINNG EMEUPAONG TNG OROMWONG.

e aobeveig mou dev umoQolv va vofinbovv
07O oUVTOT €AeYY0 THG OVOTTVEVOTIXTG AELTOVQYIOG,
pumoet va yonowpomownOel 1 dradegunt] pétomnon
Tov 0Euyovou xair tov dtoEewdiov Tov dvBganog
2atd ) OLdloxeLa TG vOYTaC.S AV TO 0TtoTeEAETIATOL
elvar  moboloyrd, ov oaoBevels Oo mEémer vo
eEowelwBolv pe tov pn  emepfatind  aeQLopd
7atd TN OldErEW TG VUYTOS, OV OO TNV
TQOYQOLUUOTIOUEVT] XELQOVQYWHT] EMEUPALTT, DOTE VO
LTTOQEL VO QNOLULOTTONOEl %o PETEYYELQNTIRGL PET
™V ooomAvoon .S YmoEouwia wor vregramvio
OTO TIQOEYXELENTMA C€QLal OLPOTOS TTQOOLOYQAdEL
TNV avAyrT) PETEYYELONTIROU 0EQLOUOD. O

OL ModEELS TOV OVOTTVEVOTIXOU  GUOTIUOTOS
elvalr ovyvég nou meémel vo BgQomevovTol TQO-
eyyewonturnd. H nogdiohoyiny] not mvevuovoroyirt
entiunon meémeL va  yivetar TOvAdylotov 800
LVES TTOLV aTtd T YELQOVQYIXY] ETEUPOON, DOTE VAl
VITAQYEL OLQHETOS XQOVOGS YLOL TNV TQOETOLUALOIOL TOV
ao0evoig.®

AobBeveic pe punn dvotgodio pmogel va eivan
VTOOLTLOPEVOL AOY® OOUVOULOG %Ol OLOUVEQYELOLS
TOV POV TG UAonong xal g ®oTtdmoong, 1)
o 0o0QEUOL  HOL  UE  O0TEOTMOQMWON  AOY®W  THG
ovotnuaTxig Begameiog pe otegoedN! »ar Oa
TQEMEL VO EXTLUOUVIOL — TIQOEYXEWRNTRE  Ylo
dataQayés g BoéYng.

H ovyxévigmon g %eeattvodpmopoxivaons
(CPK) etvow ovEnpévn arld dev amotelel €ldnod
gugnuo. v T vO00. AoyvooTkd g vOoOU
etval ta Tl dradoywma delypoto avEnuévng CPK
Moebévta avd piva. H adEnon epudaviter peydin
danvpavon not pOdverog 10-300 pogég mavm amd To
dvolohoyrd, Waitega ratd To aQYWwd oTddL.
Avt] n avgnon dev ovuvdéetow amdhuta e
™ Pagumnta g voécov. H ovynévipmon g
nQeATIVOPWOoPoxtvdong Telver va pewwdel, 600
eAATTOVETOL 1) puwrt] paa.!
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Eivow onuovtind xzatd to oyxedaoud g
avaloOnooloywig  TEXVIXNIG va  amopelyovTol
TOQAYOVIEG TOU CUVOELOVTOL HE TNV TQOXANOM
noxonbovg vmepBepuiag, mov eivar M mo cofaof
emmAoxi] ylo. ovTd T TToudLd.!

B. Becker puix1 dvetpodic (BMA)

Amotehei tn Oe0TEQT O€ OVYVOTNTA EUPAVIEOUEVT|
dvotpodia pe emirrwon 1:30.000 yevvioelg 0QQEVMV
veoyvav. Ou vtoloutol TOmoL pukfis  duoTOdiag
elvar omdviol. Ztn BMA mopdyetar mafoloyux,
oAAA peQurmg Aettovywrt), dvotodivn. H péon
nirio eppavions Twv ouUTTOUATOV TG VOoOU Elvol
ta 11 étn, ahhd vadoyer n mbavoéTnTa epddviong
oo TV NAxio twv 2 wg 21 gtdv. Ou megLoodTeQol
ao0eveig dtatneoUv TNV iravoTnTo fAdions uéyxoL v
nixia Twv 16 etdv 1 axdun meQocoTeQo." Zuyvd,
VIAQYEL LOTOQLLO RABVOTEQNONG OTY PASLOTM %Al OTO
To€ELo. To moudi pmogel aQywd vo yogoxtnolobel
«vmBpb». Agydtega, eudpaviCetor duoxohic oto
va ovéPel onoMd M va onrwBel amd To TEATWUAL.
Mmogei va mogatnendei awpvidio ttwon 1 Padion
ota ddnTvha.

H mpogyyeionunf extiunon eotdleton otov
€AEYXO TOU %OQOLAXOU %OL TOV OLVOITVEVOTIXOU
OUOTHUATOG.

ZvvNnlwg avtd ta oudd amd v nhxio Tov 10
etV voPfaliovial avd eEGunvo o noQdoloyind
éheyyo, mooxelévov va evromobel puoradlo-
md0eL, OV EUPAVIOTOUV TO CUUTTTOUOTA TS 1)
aueoa, pohg 1 vooog exdnimBei. To mooeyyeionTtind
vregnyoxodloyeddnuo  nar HKIT  umopel va
amoralpouv dratatixt] puoxragdlonddeia, 1 omoio
elval duvatov vo mQovTAEYEL THS LuLrig aduvapiag,
raBDg now aQEUOuies.*

Ou duayvmotnés eEetdoels mov avadpéQdnrav
elvar dvoxolo Vo ggunvevtoUv pe  axgipfela,
OTOV OVVUTIAQYEL O%OAlWOM, OmOTE YQEELdTovTaL
TeQLO0OTEQO eEELOWMEVIEVES dlaryvmoTirég pébodol.
To Tumxd CUNTTOUATA ROQOLOKTG OVETTAQUELOLS
WoQel VO TEQAOOUV OLTTOLQOLTIONTOL MOl VO OITO-
00000V ot puwnn aduvvauia, evd ovtiBeto ol
ONAels pogeig umogel va avartuEOUV OLOTOTLRY
puoradlomdfelo.  ywolg  oxeheTmi]  puuxn
advvauio. 15

H oxohimon, n puni advvouio, 1 tvevpovio oo
€LoQODN O™ 1AL 1) XOQOLOKT] AVETAQHELD ETTNEEALCOUV

™V avosvevotint] Aettovgyia. O ovamvevoTinég
MowumEels  moémer  va
dvolobegamelo yLo TNV TOQOYETEVOT TWV EXUQICEMV
noL e yoonymon avuProtrav. H o avdyxn

ovTlpeTOmCovIor  pe

vrofonBolpevoy aeQLopol  UETEYXELONTRG  €lvaLL
uhavi], Yot ovvumdQyeL oTadLaxT) EmMOEVWON TG
AELTOVQY(OGS TOV OVATVEVOTIXDV UMV, ZUVIOTATOL
EXTIUNON NG VTEQTAONG %Ol THS aAUENONG TOU
Pdooug, edv yoenyoUvToL YAUROROQTIXOELDT, ROODG
%o ™G 0éymg oe megimtwon dvodayiog.

2t vooo Becker 1 ovyrévrpmon tg CPK elvon
ovEnpévn (5-100 ¢oés dvw TV PuoLOAOYRDV
00lwv), Oyl Ouwg TOoO, 600 ot Purn duotoodia
Duchenne.

I'. Emery-Dreifuss puixi] dvetgodia

IMooxetar yo dwotagayf ovvoedUevn e TO
yowuodoopa X, N omoia eudpavitetar omv oy
modunt) nhrio, oty epnPeia | otnv evijuno To).
Toa nboua ovpmtopata eivar 1 duoxohia ot Pédion
%Ol 0TO TEEEWO, N oxappio. Tov auyéva ®aL g
omovOUMKNG OTNANG %ol Ol ®aQALoxéS aQUOuiES.
Tlooeyyeontind, emPdireron HKT yia t) dudryvewon
00uBmV rat Holter 24mov -0 acBevig wropel vo
XOQELOOTEL PNHOTOIOTY- OTTWG ETLONG %L EAEYYOG TNG
OVOATVEVOTLXTG AetTovQyiog.

MvoTtovia

A. Mvotovixi] dvetgodia (Steinert’s disease)

Khngovopeitar pe avidovopo emxoatoivro
Y OLQOATNQO ®OL YOQOoxTNEICETAL 0TTO EMPOVES PULKES
ovomdoelg petd ) déyepon woc. EudaviCetar oty
oY woudnn mixiar pe aduvapio Tmv puov Tou
TQOOMITOV ®OL PAEGAQOTTOON).

To mpoeyyelontnd HKI Oewgeitar amagaitnto,
emeldn Wrogel vo amoxoahlyer dtotoQoyés oty
aywyotnTa tov pvoxadiov oe mooootd 50%
Tov mooyoviov.” To mwooootd Twv doToQoaymV
™G OYOYWOTNTAS WIogel va ¢ptdoel to 90%, ov
xonopomoln el niextooduololoyirdc £Neyyog TNg
Aertovpyiog tou depatiov tou His.'® Emouévocg,
oxopo xouw pe puooroyird HKT, Ba moémer va
vdoyeL N VoYl dLOTOQAYMDY NG AYWYLHOTNTAG.
H ouvyvétnra tov ageuiuav avEdvetal moagdAAnAa
pe T PoiTNTO TG VITOREIPEVNS VOoOU. OL oUViBeLg
drataayés etvar o medTou fabuol ®olmonolthandg
QITOARAELOUOG HOL O ALOLOTEQDS TIROGHLOGC NUOREMHOG
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amorAelopog.? To veenyonadLoyQadnuo Wroel
va  ovadeiEel  duokettovgylan Tov  puoxadiov
7noL EOTTWOoN TG teoewdovg oto 30% Twv
TEQLITTWOEMYV, OTOTE OITOLTEITOL YMUELOTQOPVAEN.
Zuyvé avevploxretor cofaoh
Aettoveyio TG apLoteens xothiog. 2!

H mogyyeiontny  axtvoygadic  Bdooxog

empPdouvon ot

asmotelel amapaitnTo otolyelo yio. a0yrQLor. Mmogel
va gppaviCer onueio utooedixic ToAvdQoUNoNg
%Ol TIVEVUOVIXNG UTEQTOONG, Omwg avENom tou
peyébovg g OeELdi mowhlag pe petotdmmon g
ROQUONG TNG ®0QEOLES OGS TO TAvW, 0vENON TOoU
elgovg TV ayyelmv, elnoeldels meQLdPEQIHODG
2AAOOVGS TG TIVEVHOVIXTC AL TNOLOG XAl OLOTETOUEVT|
atuyo dpAEPa?

H ovyvi] mvevpoviny] eoQdpnon odnyel oe
vrotoomdlovoeg mvevpovies. Emmhéov, o yooviog
AVYPEMOLKOS VTTOOEQLOUOS AOY®W TNG TROOPOANG
TOV OVOTTVEVOTIXMYV LUOV %ol Ol UETOPOAES ot
dopf] Tov %eEVTEIXROU VEUQLROU CUOTHUOTOS £XOUV
WG amOTEAECUO. TNV AATTWON TNG AELTOUQYXNG
vIoAeLOpEVNS xwenTwoTnTog (FRC), tg CmTinig
xoenurotag (VC), g MEYLOTNG ELOTVEVOTIXNYG
meong xou ™ YeOVIo vmeQramvia.? e aobeveig
pe vIOTEOTMALOVTIN EMELOOOLO. TTVEUUOVIXTG  ELO-
06dNong didetar mpodulantini] avTloTing aymyn
TIQOEYYELQNTILAL, TIQOXELUEVOV VAL EayLoTOTOOEL 1)
mOAVOTNTO TTEQLEYYELQNTIRNG EVEQYOU AOlUWENS.?

Ou duoxohiec oTNV %ATATOOT %Ol OTN OLTLON
og ouvOvaoud pe ™) puwt aduvapia TQoxalov
vrofgeio xat Yaunid PAQOg oOUOTOS. e AvThV
v mepimtwon Oo moémer va vmootnouBel 1M
BoéyYn tov acBevoic evratird mpoeyyeentnd. H
OUYREVTQON TNG AEVROUOTIVNG OITOTEAEL KON OLUO
delnn g BeéYmg Tou atdHov .2

H moovdormon meoodpEQel pev TO TAEOVERTN LA
™G eMdTTmong Tou GOov %ol TOU AYYXOUg OF EmlL-
BeTind noL aveEéheynto ToUdLd TOV E(VOL ETUQQETTN
0€ LUOTOVIXG ETELOOOLOL, OAAA OUYYQOVIG EYRVUOVEL
Tov  %ivduvo g ooPagrg
Amoduyn g
TQOEYYELENTXA  TQOOoTATEVEL TOV aoBeviy amd
puotovia. Av xor 1 doxripooto  yio xaxonon

OVOLTTVEVOTLRNG

ROTAOTOANG. > vroBeguiag

vreBeouion rav Betini] og xAmolovg aobevels e
puotovirt] dvotodia, evroltolg Oev UTAQYOUV
emaoxelg evoeiEelg OTL oL aobeveig elvol emooemeig
og auti.»2

A.TZIQTOY »ow ovv.

B. Xuvyyevils nvotovixi) dvotgodio (Congenital
myotonic dystrophy)

EpdaviCetar oe veoyvd mov yevvioiviar amd
pntéges  pe  pwotovixy)  dvotgodia. Evtovrolg,
N vooog pmogel va pnv  €xel doyvmotel ot
pnTéoar” Aev mEETEL VO OUYYEETOL UE TN OUYYEVT)
puotovia (myotonia congenita), 1) omoio aotehel o
LaLPOQETINT RO OTTAVLAL VOGOAOYLXT] OVIOTITA.

Neoyvd pe ouyyevi) puotovixt dvotgodia eivan
péAhov vrotovird moQd pvotovird. To éva toito
oo AVTA TAoYEL ATtd avamvevoTint averdoxrela. To
LOTOQLXO ATTORAAVITTEL VOO AELOL OE LOVAO O TTQOMDQWV
MOyw  avasvevotirig  dvoyégelag 1 duorohiog
ot ofton, vmotovia, Outknyic oto mEOCWITO
e PAedaQOTTMON, YOQAATNOLOTIRG CYNUC TOV
OTOUOTOG GOV TOLYWVIXT] O%NVT], IOV eudaviCovton
oo T mMTES MéEes TS Cwfg.? H eEéEn g
vOGOU OT1] Lo TWV EVNAIRWV elval ovamddevrTy,
pe to 75% twv aobevov va epudaviter T voco otnv
nixia tov 10 etov.?

I'. Zvyyevilg pvotovia ( Myotonia congenita, Cl?
channel myotonia, Thomsen disease)

Ta  ovuwttOpoto  eMOELVOVOVTAL  UE TNV
TOQOTETANEVY] aVATOLON 1 axLvnoio. xoL Ue TO

Phyog.

A. Xvuyyevils  ROQAUUVOTOVIQ
congenita, Na* channel myotonia)

(Paramyotonia

Emdewvdvetan pe tv Goxnon xzor 1o xQuo.
Ov empoguvtirol modyovieg 0Oo  moémer  va
amopelyovtoL  TQOEYYENTXA  oTovg OO
TEAEVTOLOVS TUTTIOVG HVOTOVIOGS. AEV QITOLTOUVTOL
eldég donlpooieg mooeyyeloNnTLnd.

H ovuyyevilg pwvotovion xoL 1 ovyyevig
TOQOUVOTOVIOL  ROTATACOOVTOL ETIONG OTLS VEVQO-
pukég mofnoels AOyw OLoTtoQoymv Twv dlohAwmv

1OvTwV (channelopathies).

Mutoyovograxés non petafolnés pvomadeieg

Ou utoyovdglonés Pomadeleg amoTeAovy o
oxeTWMA TEOOPGATA OavaYVOELOOE(oH VOGOAOYLRT
ovioTnTa ®aL o cofaf artio puomdBelog ro
TOAVCUOTNUATIXNG VOOOU OTa TTdLdL, UE ETTTMON
1:4.000 moudra.>

Agltovgyd, To ToYOVOQLO OTTOTEAOVV  TLS
n0oLEC BEoeLs TG alvoidag petadoeds Nhextovimv
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2oL ™G OEEWTING GwoPoguAimong. Avouahieg
ot Aertovyia TV utoyovoplmv, oL omoieg £xouv
meQLYQadEl Yo va0e Priua Ths 0000 TG 0EeldwTLxtC
dwoPoQUAMmONG, €XOUV MG OTOTENEOUO HAVIREG
eONADOELS OV aPOoQOTVV TOUS OrENETIHOVS UUES
1 Gl 0QYOVIXE CUOTNUATA, HUQIWE TO %EVTQLRO
vevourd ovoTNUA (Omaopol, eyrepalomdbera) M)
™V %0EdLd, TO Omolol aIOLTOUV EVEQYELDL LAl VL
Aettovynoouv.

Xonowog deirtng g wroyovdgLaxrng vOoov
elvar 10 ovENuévo yoloxtwd OED oTOV 000
(puooroyny) Tun 5-20 mg/dL). Elvar mooidv tou
avaeQdfLov LeTafOMOUOU TOU CUCCWQEEVETOL OTO
VYQA TOV OHUATOS, OTOV OLATAQAOCETOL O 0EQOPLOG
petoforopds oto  wrtoydvoola® H  yohantixi
oEéwom Oev amotehel mEoUmOOeTN Yo TN dLdyvmon
™G vOoOU, dOTL VITaQYovV dlddoQes HoQPES TV
UTOYOVOQLAXMV  dLoTOQUY(MV, OTLS OTOLES  TO
valoxtind 05D TOou alpotog eivar Guoloroyind 1
ehadod avENuévo !

O wroyovdguarés pvomddees epdavitovran
©VOLWG 0T POEPGLIT] ROl TNV TR NARIKL, GALG HOoL
og LeToyevEaTEQO Y00VO. To L1oToERd ®aL 1) RALVLXY
eEétaom amoxalidmrouy éva v maudi, vIToTOVIRO
1 voyAvrauxd, pe vrodepia, wxned avaoTnua,
dravonuixi] ®aBvotéenon, pe N xwels ®Angovouxod
LoToQLKd.*

H mpdodatn perétn twv Scaglia wow ovv. og 113
odaTEots aobevelc amoraAlimrel peyaliTeQo
0600TO LVuonodLomddelos (40%) oe avtd To TodLd
og oyéon pe 6oa motevay 0to oehdov. H Aettovgyla
™g %oEdde  emPoguveton  Toyfwg aveEAQTNTA
ord v eEEMEN g vooou.d  To mooeyyelonTnd
HKT xow to vmegnyoyoddnua pmogel vo deiEouv
Luox0dLomafeLo VITEQTEODLHOV 1 dLaTaTLHOU TUTTOY
1 dwatapayés ayoyudtTos. Ou avorsOnololoyirnot
%nivduvor mgorimrovv ®ugiwg amd v mbavotnto
TANQOVG  ROATTOROIMOKOU  ATOXAELONOU, OmOTE
amoute(tor TomoBétnorn Pnuotodom.# T Tovug
aoBeveig ovutolg, elvar amagaitnto Vo VIAQYEL
€EmTEQMOC PNUaTodOTNG OTN YEWQOVEYXKT albBovoa
%o 0TV aibovoa avavnymg.

ZNHovTrog lvol 0 TROEYXERNTIROG ENEYYOC TNG
avamvevotxig Aettoveyiog. H mvevpovint vooog
€lvol AmOTELET O TNG OV VAULOLS TMV ALVOITTVEVOTIRMDV
LoV oL g xeoviag  eoQodnons.  Ymdoyel
ovapoQd  TQLOV — TEQUITMOEWV  OVOITVEVOTIXTG

OVETTAQXUELNG IOV emPaoUvONuay amd TH YeVIrt
avaloOnoio xarodijynoav o 6 vato. 21 VerQoToUN
omedelyOn, 0t empoxreLto Yy To oUvdgouo Leigh
(toyxovdLard voonpa amd EAhenyn oEelddong Tou
RUTOYQMUATOG). Z& OAEC TLS TEQUTTDOELS VITHQY OV
TQOEYYELQNTIXA TIROPANLOTO OTTO TO ALVOITTVEVOTLXO,
7oV EXINADVOVTAV WG AoOUL, fY0LS T) ELOTTVEVOTIHOG
ovQLypos.* Ou dLotaQoyés amd TO OVOTTVEVOTLKO
yoQoxtneiCovv 10 tTeMrd 0TAdlo TG VOoOU ®aL 1)
OVATIVEVOTIRT| AVETIALOHRELD. ALTTOTEAEL TN OVVION awtio
Bavdatov oty moudwxt) nirio.

IMoogyyeiontind, ovviotdtor pETENON  TOU
ooXYGQOV ROL TOVU YOAOXTIROU OEEOG, TWV
nratodv  evibpov  xow g xeeatwivng. H
megleyyelonTint] 0L6QOmwon Tov canydov Bewoelton
QITOLQOLITNTY], TQOXELWEVOU VO topevyDel 1 vIo- 1 1
vreQyAvROLaL.

Ou odnyleg ywoo v mooeyyewonTnt] vnoteio
elval ehaotnég, mQoreEWEVOL Vo amodevyBoiv
N vmoyhuxaiuio (ov wotol eEaprdvror amd ™)
vAuroln), n aduddtmon xow 1 petofohnt] oEEwon,
IOV TTROXAAOUVVTOL atd TNV ohovixTia vhoteia. Ot
emmaTdoelg etvar foiTeQeg, 600 UrEOTEQO elval TO
modi. Ztnv meQlmtwon o Oev eMTQETETOL 1) MY
VYQMV Atd TO 0TOUA AOYW OVOHOAOG OTNV HATATTOON
1 AOym yaotgoowsopayrfis molvOeounong 1
OLaCONTTOTE QUTLOAOYI(0G RAOVOTEQNONG BTNV REVMOT)
TOV OTOUAYOU, oVVIoTATAL 1 EVOODAEPLAL KON YNON
dadvpdtov  yAurotng xor mAextgolvtdv, Otov
dwaromel M oition mooeyyewontnd.’ To Ringer’s
Lactate 7QémEL VO ATOPEVYETOL OF AVTOUVS TOVG
aoBeveig, AOyw TNg 0VOTAOTGS TOU.

25 uToyovoQLaxés Huomdleleg Oev VTTAQYEL
QVTEVOELET VLA T1) (010N AVALCONTIXDV TALQAYOVTWV
IOV JWTOQOVV VAL TIROXRAAEGOVV Rar0T) O VIteQBeQiatL,
XWEIg Opmg va amoxheietor M euddvion tng. Xt
Piproygadia mhvtwg €xovv avadeobel elhdyloteg
TEQLITTMOELS. >

Eivou 6pmg otyougo, 6t 1 mpomodOin moémel va
amopetyeTalL oav avalodnTrdg TaQdyovTag, AOYw
g exdNhwong og avtd Ta oLl «ToV GUVOQOHOU
amd  éyyvon  momodOAnc»  (propofol  infusion
syndrome) 30383

O petafohrés puomadeteg eivor dtadpoQmwv edMV
7oL Umoel va daryvwoBoliv oty moudwny niwia,
evidd %G0e eidog ouvodevetal amd OLapOQETIRT
OUUITTMUOTOAOY(CL.
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IMooeyyeiontind, otg petafolrés pvomdbeleg
elval amagaitnIn 1 eXT(UNON TOU AVOTVEVOTIXOU
%OL TOU %OQOLAYYELIKOD CUOTHUOTOS, HAOMDS ®aL
™S Metofolung ratdotaong O6cov adoed TNV
oEeofaoxi] Loogortio xal T YAurOCH.

Ze OMOUG TOUG TUTOUG AVETTAQHELOS TNG OELVIG
poAtéong éxovv avogpegbel cofagl avamvevoTiky
OVETTOQUELD,  TVEUHOVIOL OO  ETAVELANUUEVEG
ELOQOPNOELS %Ol TVEVPOVIXY] VTEQTOaoN.* Ztnv
Boednn nhnia, 1 ROQILOOVATVEVOTLXT] ALVETTAQHELDL
pwmogel  vo  dmuovoynoer mEoPANpa  xatd v
avaroOnoio.*! Zenv woudinr nhuio, N avamvevoTiny
avemareLd elval ovviOng, evid UToQEl va VITdoyEL
VIEQTQOPGIO TOV NTTATOC, TNG #OQOLAS 1] TNG YADOOOS.
H didtaon g 0QloteQds »owhiag umoel va méoet
tov aeggaywyd. H poxgoyhwooia  dvorolevel
™V evioTQayelant] OLACWANVWOOT. ZvVurdQyeL
aduvapio. Tou  doPEAYUOTOS, UE  ATOTEAECUO
va  eppaviCetow  atehextaolo otg Pdoes TV
nveupovov. To HKT deiyvel tvevpovixt) végroon.

2t puomdBeleg mov  oyetiCovtalr pe TV
amoBnrevon Mmdiwv, dgyava, 6w oL OxEAETIHOL
poeg, n #add 1 To fira, epdoviCovv Aettovgyurég
ovouolies oL ov aocBevelc elvan emgpemeic o€
vroyAvrapia, 0oEEwan, VEVIXEVUUEV P
aduvapia,  eapdopvoivon ®nat  OLaTOTLRY
pvoxodomdfeo.? H extipnon g petafolinic
noTAoTAONS €lvan  amagaitnty oe aobevelg e
OVETTAQUELD TG  TOAMTOVA-TQAVODEQAONS  TNG
ravitivng (carnitine palmitoyl transferase CPT) 1) pe
OVETAQXELD TG ROQVLTIVNG, 6TOV 1) VIOYAvRALUio
emPAAAETOL VO QITOPEVYETOL WUE TIQOEYYELQNTLRY
%001 YNOoM YAUrOING noL MTaQ®v 0EEwv.

Noocot TV davrov vV

AvTmQoowmelovy o opdda purmv voomv
mov  odpeihoviar oe diataQayés ™S UHETAPOQAS
LWOVIOV péom tov oaguellnuotog. Ou dlaviot elvar
OUUITTAEYLOLTOL TIQTELVAMV IOV EAEYYOUV TN LETAPOQE
WvTov, elte péow duvaunot pepuPodvng (voltage-
gated), eite péow Oféoupevong mooodetdv (ligand-
gated).

1. Owoyeviig meQLodixi) magdivon
EudaviCetar oe toelg poodég, vmoraitauxt,
VITEQRAALOLUAT), VOQ LOXOAOULLUNT.

1.o.. Yrorahwoipuux
H mo »owvi] amd tovg toelg tvmovs.# Ta momta

A.TZIQTOY »ow ovv.

ovurtopoto  gppoviCoviar  ouvhfwg xatd v
epnpelo, ol exdnhdvetar g nor TV TN
denoetion g Comg.® Ou nploeg dtoprotv mohhég
MEES %o eXONAMVOVTOL UETA TO YEUUOTO TTOU
elvaw motow og vdatdvOoaxes. Alleg autieg
glvar M Yuywn évroon, 1o Poyog, T TEAVUA, 1
dAreypovi) zaw dhdhes. Katd tn dudorela tmv xoioemv
TOQOTNQOUVTOL  UTTOXOAMOLULCL,  VTEQTAOT %O
aoouBuio.

Ztovg ooBevelc outolg elvow  yonown 1
TQOVAQXRWOT YLO. TNV OATOPUYH] TOU OTQES KL
™G EXAUONG LOTOUIVIG ®oL N amoduyl] TAOUOLWV
vevudtwv TV moQopoviy g emépPoong. H
ouvinOng Begameia yioo T dtothenon Tov xahiov
oe duoloroyirnd emimeda moéner va ouveylobel. Ot
dataQayés mpémel vo dlogBdvovtol oLy amd TV
eméuPaon. Av modrertor va xoenynooiv evoopréfia
daddpoto  mEoeyy elN TR,  amopelyovial  To
oaxyaQolyo %ol TO VYNANG OUYREVIQWONG OF
vatoro. H dwatfionon Ceotol megifpdAiovtog eivar
ONUOVTLXA YLo TOVG 0.oBeveig avtoig .

1.p. Yrmeoroahopxi

Toa ovumtdpate epdpaviCovior TEdLUA, HEQIHES
dooés ot Poedirnn nhria.r” O npioelg elvan puxeng
dudiorelag, ulog deag 1 AyoteQo, evd exAuTinol
oAyovteg elval to Piyog, n doxnon, N vnotela,
oMG Oyt naw 1o oteec To HKI epdaviCer
OLATAQOYES YOQOKTNOLOTIRES TNG VTEQRAMOLOG.
‘Exer avapepbel magoEvouns] toyuragdio »ou
00401 EXTOTMV HEVIQWV.

IMooeyyeionTtind, mEEMEL  va  (OENYOUVTOL
oony0QoUya OalbuoTo, To omoio. dev mEQLEXOUV
ného naL nalovonurd dovonTkd oe  OGOOVG
aobeveig dev navovv yeo6via xoNon. H amopuyn
TOU PUYOVE, TG VTEQRAMOLIOG ®oL TNG EAAELYPNG
vootovOearmv  elval  amoQaltnTta  péxoL TNV
enéupoaon. Daivetar 6t vdoyel oxéon petoEl no
TV 000 TUTTIWV 0LROYEVOUS TTEQLOLKTC TTOQAAVONS
7oL TNG ®oxotBoug vepBeouiog.*

1.y. Noguoxohroipixi

H epudpdvion tov ovpmtopdtov Eexivder oty
mowun Toudi] Mixiar xow dwoexret 2-21 muéoeg.
O »ploelg mpoxarotvtor amd to PUYos, TO OTQEG,
TO TQAVUA, TN GAEYHOVI] RaL T X0QT|YNON ®aiiov.
To HKT pmoget vo deiEel molveotionés momLues
HOMTURES OVOTOMES.Y
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2. MModoeis tov devdwv Ca+t (Ligand-gated Ca**
channelopathies)

2.0.. Kaxon0ng vreg0eouio
H naxofhOng wvmegbeouion (KY) eivar o

vevetint] meodldfeon, mov TuEOodoTETAL QIO TOUG

TTNTLROUVGS  ELOTTVEOUEVOUS  TTOQAYOVIES %OL TOVUG

OQITOTTOAMTIROUS  VEUQOUUXOUS  OITOXAELOTES %O

exdnlovetor pe duatagayés oty evOOXRVTTAQLN

opoldotaotn Tov aoPeotiov. Ou diotapayés auTég,
7oV glvail ouyvoTeEes og aobeveic pe punég voooug,

RATAANYOUV Of TETOVIKES OUOTAOELS, AVENUEVT

peTafolxnt) 00aoTNOLOTNTA, VITEQRAMOLIIO, OEEWON

%O, OV OEV OVTLUETOIOTOUV €yrauoa, o€ Odvato. H

KY ovvdéeton pe 30 duadpogetinés petalha&elg oto

vyovidlo Tov TUmov-1 Tov vrodoyéa TS QUAVOOIVNG

(RyR). To yovidio RyR meQiéyel tov ®mOra TOu

dathov mou evBlivetar Yo TV omehevBEQmon

aopeatiov amd to 0aQROTAAOUOTIXRG dixTVLO, OTOV
ovomdtor 0 oxeleTnog pwug. Kinpovopeitar wotd

TOV QUTOOMUATIXO ETAQATOVVTO YOQAXTIQO UE

enimrwon 1:15.000 ota moudid xow 1:50.000 otovg

eviilneg.®

ITooeyyeonTind, elvon ONUAVTLRO va
mooPAépoupe moLog aobevig HmoQel vo €xeL avThv
™ dotagayh. Ztnv xofnueowi] 80aoTNOLOTNTA
oL 7meQLoooTeQoL amd Tovg aocbevelc autolg Oev
€YOUV CUMTTOUOTO, VTIAQYOVV OUWS KATOLOL TOU
VIOGEQOUY OO RQAWITES, €V Alyol gppavitouv
muEetd xotd TV €viovn doxnon oe  Begud
meQpdrhov (awake episode).”

XQ1OLUES EQWTNOELS ROTA TNV TIQOEYXELQNTIXT
emtoneym eivor oL androvbeg:

- Eupgdvioe ndmolog otnv owroyévela 1 to (dto to
7ioudt VYPNAS TVEETO VIO Yevir avalotnoia;

- TIéBave ndmolog audpvidia oTn  YeELQOVQEYLRY
atbovoa;

- Epddvioe ndmolog BepuominEia petd tnv éxbeon
otov N\o 1) og vYnAéc Ogouongaoies 1 puixn
1OTOOTQODT UETA TNV €vTovn Aoxnon, N omoio
QIOLTOV0E VOO el

- Ildoyer to moudi amd ndimolo vevgopuxi] vooo
mov ovvdéetol pe xaxonon vmegbeguia, 6Tmg
puxi] duotEodia, VOO0 TOU REVIQLXOU TUETVA,
meQLodxt] maedlvomn n.AT.;

TNo ™ Owyvoon devepyotvror  doxwpaoieg
o0omOoNg TV HUMV in vitro, 0wl oV VITaQYEL
OLXOYEVELOXO  LOTOQWO. XQNOLLOTOLOUVTOL TEUA-
e puodg mov eAndOnoov pe Poyio, Ta omoio

€0eBiCovtanl nhentond pe dLdPoQes CUYREVTQMOELS
aroBaviov xor #adetvne’? Av xow 1 Soxpooio
ovTh amotehel Tov ¥EUoo ®avova Yo T dLayvoon)
™G vOOoOU, €V TOVTOLS, elval TaQeufatixt, Oev elvor
amOAVTA TUTTOTTOUEVT YIoL TO. TTowdLd, Oev elvou
evpémg dtaBéoLun rat dev UIToel va xonolpomoLn0el
oav eEETAON QOVTIVAG AOY® TNG JKENS OUYVOTNTAG
eupdviong g vOoouv 0T0  yeVIrO  TANOVONO.
ZUVIOTATOL 1] ATTOPUYT TOV EXAVTIRDV TALQAYOVIWV
og aoBevelg vYnhov nvdivou >

2.. Nooog tov zevrguwov mupive (Central core
disease)

"Exel mGoeL 1o OVvoud g amtd Ty eixova Tou
magovoldler | Proyio Tov puds pe v Omaesn
TUQNVWV OTNV KEVIQLKY] TEQLOYT TMV UKDV VOV,
oL omoioL 0TeEQOVVTAL TOYXOoVOQlWV (dMAadn Twv
LETAPOMRA EVEQYDV 0QYOVIAMY TOU RUTTAQOV).

Eivouw o aovvning »au omdivior autia vrotoviog
ot Poedxn now mwoudwi] mixio xor Bo mEémel
va Aappavetor vaoyn oty OadoQodidyvwon oe
000eVvelg OV TQOOEQYOVTOL OTO YELQOVQYEIO Lol
Broyia puodg. Ty vooo ouvodelovy PUooreENETIRES
ovouolies  Omwg  ®UGOOROMWOT,  OUYYEVES
€EdBonua tov wyiov, ovyrdpypels, dvopoQdleg
TOV RATO ARQMV ROL VITEQUIVNTIXES ALQOQMDOELS.

Z0pudwvo pE TO LOTOQWMO, TO CUUTTMUATO
eudoaviCovtar oto memTo £tog ths nMrias. Ta Peédn
T0QOVoLALouv TTwyd purd TOVO, EEAVTANGY %O
e0noAn xomworn xotd to yevpoto. H aduvaulo
ouvveyiCetor ®abBvoTEQOVTAS TNV HLVNTIXT| €EEMEN,
OIS TNV L00EQEOTOL otV ®aBLoTH O€0M Yol piveg
%ot ™ Badion ywo €t.? To cvpmtopoto Wrioet
va elval flrma ko ) owoth ddyvwon mbavov va
nofvotepnoeL yua apretd xoovia.>* To cuprtdpoto
amd TV %0QOLG avadEQOVTaL TOAD OmAVICL OTY|
oebvy  Pipoyoadia> H voocog odelhetar ot
peTaAldEels oto yovidilo Touv umodoyféa TNg
ovavodivis (RyR) oto yowpdowpa 19, Omwg
ovppaiver not 06To 50% TV TeoOVTWY ATd voxonom
vreQBeouio. 568

O avawoOnoloroyog Bo moémel va elvor evijueQog
7noL YU outiv TN voéoo yuott ov aobeveig elvon
EMQQETE(G 0TV ®oxONON VITEQOEQ IO ROl ETOUEVMG
TOETEL VO OYEOLAOEL TNV RATAAAMAN  TEYVIRY
avaloOnoiog mpoeyyelnTird.



310 A.TZIQTOY »ow ovv.
Summary
A.G. TSIOTOU, C. KYROU, A. MALISIOVA, M. PAPAGEORGIOU-BROUSTAS. The child with a neuromuscular

disease: What to do preoperatively? A review. PART I: Post-junctional neuromuscular disease. Acta Anaesthesiol Hell
2011; 44:302-312.

The aim of this review is to support surgeons and anaesthesiologists in their task to evaluate efficiently the clinical
status of children with neuromuscular disease in the preoperative period. The limitations in daily activities make the
assessment of systems, on which the anaesthesiologists rely on, such as the cardiac and the respiratory, extremely difficult
and uncertain. The review contains a detailed presentation of the effects of each neuromuscular disorder on those systems.
Information from the history that can guide the practitioner to the possible diagnosis and provide knowledge about the
baseline neurologic condition are presented. Furthermore, recommendations about useful biochemical and metabolic
markers that require normalisation preoperatively are given. A thorough preoperative investigation minimises the anaesthetic
risk and perioperative complications in children with neuromuscular disease, where the knowledge constantly increases
and the age of the patient sometimes prevents proper diagnosis and evaluation. In this part, postjunctional neuromuscular
diseases are examined.
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Review

The child with a neuromuscular disease: What to do
preoperatively? A review.

Part I: Post-junctional neuromuscular disease

A.G. Tsiotou, C. Kyrou, A.Malisiova, M. Papageorgiou-Broustas

Summary

The aim of this review is to support surgeons and anaesthesiologists in their task to evaluate efficiently the clinical
status of children with neuromuscular disease in the preoperative period. The limitations in daily activities make the
assessment of systems, on which the anaesthesiologists rely on, such as the cardiac and the respiratory, extremely difficult
and uncertain. The review contains a detailed presentation of the effects of each neuromuscular disorder on those systems.
Information from the history that can guide the practitioner to the possible diagnosis and provide knowledge about the
baseline neurologic condition are presented. Furthermore, recommendations about useful biochemical and metabolic
markers that require normalisation preoperatively are given. A thorough preoperative investigation minimises the
anaesthetic risk and perioperative complications in children with neuromuscular disease, where the knowledge constantly
increases and the age of the patient sometimes prevents proper diagnosis and evaluation. In this part, postjunctional

neuromuscular diseases are examined.

Key words: Age-children. Anaesthesia. Preoperative period (evaluation-preparation): Neuromuscular disease.

euromuscular disease is a diverse and often confusing
Ncause of muscle weakness in children. Increasing
knowledge and new diagnostic tools make the diagnosis
more common and possible than it used to be. Clinical
entities that remained undiagnosed, sometimes leading to
early death, today have a name and a specific cause.

The paediatric anaesthesiologist may face the
complications of the neuromuscular disease, while he
takes care of a patient, who is either undiagnosed yet, or
has a severe dysfunction affecting not only the muscular
system but also the heart, the lungs or the autonomic
nervous system.

The preoperative evaluation is of outmost importance
since it identifies or make us suspicious about the presence
of a neuromuscular disease and, as a result, reduces the
risk of intra- and postoperative complications.

Neuromuscular diseases are caused by an abnormality
in any component of the lower motor neuron: anterior

Anaesthesiology Department, Children’s Hospital "P. & A.
Kyriakou", Athens, Greece

horn cell, peripheral nerve, neuromuscular junction
or muscle. A classification according to the site of
pathology in regard to the neuromuscular junction is the
most practical and clear. Based on the site of pathology
neuromuscular diseases are classified into three broad
categories: prejunctional, consisting of degenerative of
central neurons and peripheral neuropathies, all located
proximal to the neuromuscular junction, junctional, at the
neuromuscular junction and postjunctional, at the muscle
itself.

This article summarises the preoperative work-up of
the most important neuromuscular diseases in children.
A description from the periphery to the center has been
chosen, due to the higher incidence of the postjunctional
neuromuscular disease.

POSTJUNCTIONAL NEUROMUSCULAR
DISEASE

Muscular dystrophy (MD)
Defects in the genetic code for dystrophin, a skeletal
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muscle protein result in weakness and pseudohypertrophy.
Dystrophin can also be found in the cardiac smooth muscle
and in the brain, accounting for the cardiac manifestations
and the slight mental retardation associated with this
disease.!

A. Duchenne muscular dystrophy (DMD)

It is the most common MD and is sex linked, with an
inheritance pattern of 1 case per 3,500 live male births.??
One third of cases occurs as a result of spontaneous new
mutations.* The large size of the dystrophin gene explains
the ease at which spontaneous new mutations can occur.
The large size also allows mistakes in protein synthesis to
occur at many sites.

Information from the history and the clinical
examination include a positive family history and a
delay in motor milestones. In Duchenne, unless a sibling
has been previously affected to warrant a high index of
suspicion, no abnormality is noted in the patient at birth
and manifestations of the muscle weakness appear when
the child begins to walk. Children usually do not begin
to walk until about the age of 18 months or later. By the
age of five years the disease is manifested in all affected
children.? They experience difficulty with school-related
activities (getting to the bus, climbing stairs, reciprocal
motions during activities). The signs of proximal muscle
weakness will be detected much more easily in the corridor
than the consulting room. The classical sign of proximal
muscle weakness is the Gowers manoeuvre, presented
while the child gets up off the floor.> Loss of ambulation
occurs between the ages of 7 to 13 years with some patient
becoming wheelchair bound by the age of six years. With
loss of ambulation there is usually a rapidly progressive
course of muscle or tendon contractures and scoliosis.

Preoperative cardiac evaluation may detect the cardiac
manifestations of the disease. The ECG shows right
ventricular strain, tall R waves, deep Q waves, inverted
T waves.! Resting tachycardia may be the first sign of
significant cardiac involvement. The echocardiography
reveals ventricular systolic dysfunction which is usually
found in the postero-basal segments of the left ventricle
in the former states of the disease. This may be due to the
fact that these segments are exposed to greater negative
repetitive mechanical strain. Without any treatment, the
affected area extends to involve the whole ventricle and
it leads to dilated cardiomyopathy. It is estimated that
20-30% of DMD boys have left ventricular impairement
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on echocardiography by the age of 10 years. Using more
sophisticated imaging modalities, such as tissue Doppler,
magnetic resonance, metabolic imaging, abnormalities are
evident in an even larger proportion of DMD patients in
their teens.’ The particularly late presentation of cardiac
dysfunction is probably explained by the impact of the
muscle weakness on the ability of affected individuals
to be physically active. By then, left ventricle ejection
fraction is typically only 10-15% and death can be
anticipated within a year despite therapy.’

Cardiac investigation with an ECG and an Echo is
indicated at the time of the initial diagnosis of the disease,
every two years thereafter up to the age of 10 and then
annually, or more often, if some abnormalities are detected
and a thorough examination should be done at any age
prior to general anaesthesia.” An Echo performed within
one year of planned surgery is considered sufficient.’ In
patients with limited echocardiographic acoustic windows,
cardiac MRI is necessary.’

Assessment of the respiratory function includes a chest
X-ray, pulmonary function tests and analysis of blood
gases. Essentially, respiratory function in ambulant boys
is normal and problems related to respiratory impairment
are not usually seen until after the loss of ambulation.
Children should have at least one consultation by a
paediatric respiratory physician early in the course of
the disease (4-6 years of age) and before confinement
to a wheelchair to obtain baseline pulmonary function
testing and to assess the need for intensified therapy. A
paediatric respiratory consultation should take place
twice yearly after the confinement to a wheelchair, the
fall in vital capacity (VC) below 80% of predicted, and/
or the age of 12 years.® Progressive fall in VC predicts the
development of respiratory failure, which progresses from
noctural to daytime hypercapnia and the development of
symptoms. These may initially be subtle, such as weight
loss, reduction in energy levels and poor performance at
school. Sleep disturbance may manifest as an increased
requirement for turning overnight.’

The indication for an early operative stabilization of the
spine is due to the rapidly deteriorating cardiopulmonary
function. The VC is at its maximum in children younger
than 10 years. Best prognosis for recovery seems to be
a VC >40% of predicted.’ In patients with VC <30% of
normal the risks of pulmonary complications are much
higher and may tip the scale in favor of not operating the
scoliosis.!
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For patients unable to complete formal pulmonary
function testing the use of nighttime transcutaneous
measurement of oxygen and carbon dioxide tension may
be needed.® If these measurements are abnormal, patients
should be familiarized with nocturnal noninvasive
ventilation before surgery and be extubated to noninvasive
ventilation postoperatively.3!° Evidence of hypoxemia and
carbon dioxide retention in blood gases suggest the need
for postoperative ventilation.!°

Chest infections may become rather frequent and
should be treated preoperatively. The preoperative
evaluation by the cardiologist and the respiratory physician
should be performed at least two months before surgery to
allow for intervention.?

Patients with DMD may be obese or malnourished
due to weakness and incoordination of the muscles of
chewing and swallowing, making nutritional assessment
necessary preoperatively. Systemic steroid therapy also
has nutritional implications leading to osteoporosis and
obesity."

Laboratory findings of elevated CPK are non-specific
but always present. The finding of three elevated CPK
levels obtained one month apart is diagnostic for DMD.
The increase may range from at least 10-20 times normal
to 50-300 times normal levels in early phase. This increase
has not a direct correlation with the severity of the disease
and tends to decrease as the muscle mass decreases.!

The plan for an anaesthesia technique free of
malignant hyperthermia triggering agents is crucial,
since it is represents the most serious complication to be
avoided in these patients.'

B. Becker muscular dystrophy (BMD)

It is the second more common form with an incidence
of 1 per 30,000 live male births.'? Other types of MD are
rare. In BMD, abnormal but partly functional dystrophin is
produced. The mean age of onset of symptoms is 11 years
with a range of between 2 and 21 years. Most patients
remain able to walk at the age of 16 or beyond."”® There is
often a history of delayed onset of walking, running and
jumping. The child may initially be labeled as “clumsy”’.
Later, difficulty with climbing stairs or getting up off the
floor may appear. Frequent falls or toe walking may be
noticed."

Necessary preoperative evaluation should foccus on
the cardiac and the respiratory system. Usually these
children have six-monthly cardiology assessments from

the age of 10 years, in an effort to identify cardiomyopathy
before it becomes symptomatic, or as soon as the condition
causes symptoms and signs. Preoperative Echo and ECG
may reveal dilated cardiomyopathy, which can occur before
the onset of skeletal muscle weakness and arrhythmias."
Echo and ECG may be difficult to interpretate due to
scoliosis and specialised investigations may be needed.
Be aware that typical symptoms of cardiac failure may
go unrecognised, being ascribed to muscle weakness and
that female carriers may develop dilated cardiomyopathy
without skeletal muscle weakness.'*!

Deterioration of the respiratory function occurs due
to scoliosis, muscle weakness, aspiration pneumonia
and cardiac failure. Respiratory infections should have
been treated thoroughly with postural drainage and
antibiotics. A plan for postoperative assisted ventilation is
necessary, as the respiratory muscles become increasingly
affected. Assessment of hypertension and weight gain if
glucocorticoids are given and nutritional status in case of
dysphagia are recommended.

CPK levels are raised (5-100 times normal levels) in
BMD also, but less than in DMD."?

C. Emery-Dreifuss muscular dystrophy

It is an X- linked disorder presenting in late childhood,
adolescence or adult life. Difficulty with walking, running,
rigidity of the neck and spine and cardiac arrhythmias are
the presenting symptoms. Preoperative work-up includes
an ECG for the detection of arrhythmia and 24-hour Holter
monitoring if needed. The patient may need a cardiac
pacemaker. Furthermore, the respiratory function should
be assessed.!®

Myotonia

A. Myotonic dystrophy (Steinert’s disease)

Is inherited in an autosomal dominant way and
is characterised by persistent contracture of muscle
following stimulation. It presents in late childhood with
facial muscle weakness and ptosis.

An ECG is mandatory preoperatively. It will reveal
cardiac conduction defects in 50% of sufferers.!” The
incidence of conduction defects rises to 90% when invasive
electrophysiological monitoring of the bundle of His is
performed.'® It is therefore reasonable to assume, even in
the presence of a normal ECG, that there is an underlying
conduction defect. The incidence of arrhythmias increases
with increasing severity of the underlying disease. First-
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degree AV block and left anterior hemiblock are the
most common abnormalities.”” The Echo will evaluate
myocardial dysfunction and mitral valve prolapse in 30%
of cases, which necessitates antibiotic prophylaxis. It is not
unusual to find significant impairement of left ventricular
function.*?!

Preoperative chest X-ray is useful as a baseline. Signs
of mitral regurgitation and pulmonary hypertension may
also be present, such as right ventricular enlargement with
upward displacement of the cardiac apex, an increased
vascular pedicle width, tortuous peripheral pulmonary
artery branches and an enlarged azygos vein.?

Pulmonary aspiration results in recurrent pneumonias.
Additionally, the chronic alveolar hypoventilation due to
the involvement of respiratory muscles and structural
CNS changes results in reduced FRC, VC, maximal PIP
(Peak Inspiratory Pressure) and chronic hypercapnia.?
Patients with chronic pulmonary aspiration may be given
prophylactic antibiotic therapy preoperatively to minimise
the likelihood of active infection perioperatively.”

Swallowing and feeding difficulties, coupled with
muscle wasting cause malnourishment and low body
weight. The nutritional status should be assessed and
optimised with intensive nutrition support preoperatively.
The albumin concentration is a useful indicator of the
patient’s current nutritional status.?

Premedication with sedatives has the benefit of
alleviating fear and anxiety in an aggressive and
uncontrollable child prone to a myotonic episode but
also has the risk of serious respiratory depression.”*
Avoiding hypothermia preoperatively protects the patient
from myotonia. Although malignant hyperthermia (MH)
testing has been positive in some patients with myotonic
dystrophy there is little evidence for susceptibility to
MH.25,26

B. Congenital myotonic dystrophy

Is presented in infants born by mothers with myotonic
dystrophy. The mother may be undiagnosed.?” It should not
be confused with myotonia congenita, which is a separate
and rare entity. Neonates with congenital myotonic
dystrophy are hypotonic rather than myotonic. One third
of affected neonates have respiratory insufficiency.

The history reveals neonatal admission to NICU for
respiratory or feeding difficulties and hypotonia, facial
diplegia with ptosis, characteristic tent-shaped mouth
early in life.”> Progression to the adult form is inevitable
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with 75% of patients having clinical myotonic dystrophy
by the age of 10 years.”’

C. Myotonia congenita (ClI' channel myotonia,
Thomsen’s disease)

Symptoms are exacerbated by prolonged rest or
inactivity and cold.

D. Paramyotonia congenita (Na* channel myotonia)

Aggrevated by exercise and cold.? Contributing factors
should be avoided preoperatively in the last two types of
myotonia. Specific tests are not necessary preoperatively.
Myotonia congenita and paramyotonia congenita are
classified as channel located also.

Mitochordial and metabolic myopathies

Mitochodrial myopathies are a relatively newly
recognized entity, an important cause of myopathy and
multisystem disease in children, with an incidence of up to
1 in 4,000 children.” Functionally, mitochondria are the
main site of oxidative phosphorylation and the electron
transfer chain. Abnormalities of mitochondrial function
have been described for each step of the oxidative
phosphorylation pathway. They result in clinical features
limited to skeletal muscle or other systems, primarily the
central nervous system (seizures, encephalopathy) or the
heart as they are highly energy dependent.

Increased serum lactate is a useful marker for
mitochondrial disease (normal: 5-20 mg/dL). It is the
product of anaerobic metabolism that accumulates in
body fluids when aerobic metabolism of mitochondria
is impaired.® Lactic acidosis should not be considered a
prerequisite for the diagnosis because there are types of
mitochondrial disorders, in which blood lactate is often
normal or mildly increased at best.*!

Mitochondrial abnormalities typically present in
infancy or childhood, but late onset cases have been
described. The history and clinical examination reveal
a “floppy” infant and poor feeder, with small stature,
developmentally delayed, hypotonic or hypoglycemic
with or without a positive family history.®

A recent study of Scaglia et al. in 113 paediatric
patients reveals a higher frequency of cardiomyopathy in
paediatric mitochondrial disorders (40%) than previously
believed. In addition, cardiac function deteriorates rapidly
regardless of the associated defect.’! Preoperative ECG and
Echo may reveal hypertrophic or dilated cardiomyopathy,
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or conduction defects. During anaesthesia there is a risk of
a total atrio-ventricular block that requires implantation of
a pacemaker.’?* Therefore, an external pacemaker should
be in the operating theatre and in the recovery room.

Assessment of the pulmonary function is essential
preoperatively. Pulmonary disease can result from
weakness and aspiration. There is a report of three cases
of respiratory failure leading to death precipitated from
general anaesthesiain patients with post-mortem confirmed
Leigh’s syndrome (cytochrome c oxidative deficiency-
Complex IV).2* All three had respiratory problems
preoperatively ranging from sighing respirations, asthma,
coughing to stridor. Respiratory abnormalities signal
the final, downward course of the disease process, with
respiratory failure being the usual cause of death during
childhood.

Evaluation of the metabolic (glucose, lactate)
status, tight perioperative glucose adjustment to prevent
hypo- and hyperglycemia, as well as measurement of
liver enzymes and serum creatinine is recommended
preoperatively. Liberalization for NPO guidelines is
especially important since it prevents hypoglycemia
-tissues are especially glucose dependent- dehydration
and mild metabolic acidosis caused by an overnight fast,
that is more serious the younger and smaller the patient
is. When it is not appropriate to allow liquids because of
swallowing abnormalities, reflux or any process delaying
gastric emptying, it is suggested to start a maintenance
intravenous infusion containing glucose and electrolytes
long before the planned procedure, to prevent dehydration
and hypoglycemia.® Ringer’s lactate is an intravenous
solution, that should be avoided in these patients, due to
its lactate content.

Although the suggestion about anaesthesia free of
malignant hyperthermia triggering agents is not strict,
malignant hyperthermia may occasionally occur in patients
with mitochondrial myopathies and a few cases have been
reported.* *” An anaesthetic plan that does not include the
use of propofol is essential, because of the high incidence
of the propofol infusion syndrome, that appears in these
children 3038

Metabolic myopathies of various types can be
diagnosed in childhood, each of which has a different
clinical presentation. In metabolic myopathies cardiac,
respiratory and metabolic evaluation, as far as glucose
and acid-base balance are concerned, are necessary
preoperatively. In all forms of acid maltase deficiency,

severe respiratory deficiency, recurrent aspiration
pneumonia and pulmonary arterial hypertension have
been reported.* In infancy, cardiorespiratory failure
causes problems during anaesthesia.** In children with
acid maltase deficiency respiratory failure is common and
enlargement of liver, heart or tongue may occur . Cardiac
ventricular dilation can compress the airway. Macro-
glossia can lead to intubation problems. The diaphragm is
disproportionately weak, causing basilar atelectasis. ECG
signs of pulmonary hypertension may appear.

In lipid storage myopathies, several organs such
as skeletal muscles, the heart or the liver may have
functional defects with susceptibility to hypoglycemia,
acidosis, generalized muscle weakness, rhabdomyolysis
and dilated cardiomyopathy.*? In patients with carnitine-
palmitoyl-transferase (CPT) deficiency or carnitine
deficiency, hypoglycemia may be prevented by glucose
and fatty acids preoperatively.*#

Channelopathies

These represent a group of muscle disorders
characterized by disturbances in the transfer of ions across
the sarcolemma. Channels are protein complexes which
control the transfer by voltage or ligand gating.

1. Familial periodic paralysis

1.a. Hypokalemic

The most common of the three types.* The age of
onset is typically during adolescence but may be as late
as the third decade.® Attacks, lasting several hours, are
precipitated by large carbohydrate-containing meals.
Other causes include mental stress, cold, trauma, infection
etc. ECG changes of hypokalemia, hypertension and
arrhythmias may be present during attacks.

Patients should be adequately premedicated to
avoid stress and insulin release and should also avoid
overeating on the day prior to surgery. Usual medications
for stabilisation of serum potassium are to be continued.
Serum potassium should be closely monitored and
corrected preoperatively. If intravenous fluids are to be
started preoperatively, dextrose-containing solutions and
sodium loads should be avoided. Patients should be kept
warm.*®

1.b. Hyperkalemic
The age of onset is early, with symptoms sometimes
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seen in infancy.*” Attacks are short, lasting one hour or less,
are precipitated by cold, exercise, fasting but not stress.*
ECG manifests changes consistent with hyperkalemia.
Paroxysmal tachycardia and ectopy have been reported.

Preoperative management of the patient should
include administration of dextrose-containing solutions
that are potassium free. Preoperative kaliuretics should
be administered to patients who are not receiving
them chronically. Avoidance of cold, hyperkalemia
and carbohydrate depletion are imperative until the
time of surgery. It is useful to know preoperatively
that an association between both forms of familial
periodic paralysis and malignant hyperthermia has been
reported.*”

1.c. Normokalemic

The onset is in early childhood with attacks lasting
2-21 days. Attacks may be induced by cold, stress, trauma,
infection and potassium administration. The ECG may
reveal multifocal atrial premature contractions.*’

2. Ligand-gated Ca** channelopathies

2.a. Malignant hyperthermia (MH)

Malignant hyperthermia (MH) is the genetic
predisposition that responds to triggering agents such as
inhalational anaesthetics and depolarizing neuromuscular
blockers with abnormalities in intracellular calcium
homeostasis. These abnormalities, more common in
patients with muscle disease result in tetany, increased
metabolism, rhabdomyolysis, hyperkalemia, acidosis
and, if untreated, death. MH has linkage to 30 different
mutations in the type-1 ryanodine receptor (RyR) gene.
The RyR gene encodes a channel that mediates the release
of calcium from the sarcoplasmic reticulum membrane
to initiate contraction in skeletal muscle. Inherited in an
autosomal dominant form it has an incidence of 1:15,000
in children to 1:50,000 in adults.*’

It is very important to identify patients at risk
preoperatively. Most individuals are asymptomatic
before they are given a general anaesthetic and only a
few comlpain of muscle cramps or few heat stroke after
heavy exertion in hot environments (awake episode).”

Useful questions to ask about during the preoperative
visit are:

- Has anyone in the family or the child itself experienced

a high fever while under anaesthesia?
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- Has anyone died unexpectedly in the OR?

- Has anybody experienced sunstrokes, heat stroke
or exercise-induced muscle breakdown resulting in
hospitalisation?

- Does the child have any neuromuscular disease
correlated with malignant hyperthermia, such as
muscular dystrophy, central core disease, periodic
paralysis etc?

The use of in vitro muscle contracture test is
recommended, particularly if there is a strong family
history. It is performed by using strips of biopsied muscle
that are stimulated electrically with various concentrations
of halothane and caffeine3'*? Although the test is the
gold standard for the diagnosis of MH, it is invasive, not
standarised in children, not widely available and cannot
be used as a screening test because of the low prevalence
of MH in the general population. Avoidance of triggering
substances is recommended in high-risk patients.>

2.b. Central core disease

It is also an unusual rare cause of hypotonia in infancy
and childhood and should be considered in the differential
diagnosis in those patients undergoing diagnostic
muscle biopsy. Musculoskeletal deformities such as
kyphoscoliosis, congential hip dislocation, contractures,
foot deformity and hypermobile joints are common.

According to the history symptoms usually begin
within the first year of life. Infants may have poor muscle
tone (floppiness) and fatigue and get tired easily even
when feeding. Weakness persists, often delaying motor
development, such as sitting, by months and walking by
a few years.® Symptoms can be so mild that sometimes it
takes years before the correct diagnosis is made.>* Cardiac
abnormalities have rarely been reported in association
with central core disease.” Mutations in chromosome 19
ryanodine receptor gene have been identified in central core
disease as in 50% of malignant hyperthermia cases.*#

The anaesthesiologist should be familiar with the
existence of this disease, because affected patients are
highly susceptible to malignant hyperthermia and the
appropriate anaesthetic technique should be planned
preoperatively.
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Ewduxo dpboo
O TPOTES TEQLTTMOELS ELOTTVEOUEVTS YELQOV QYA
avorodnoiog xot or TpmTeQYaTeS TS otV EALGOO:

Bepvapodog PéCep, Egoirog Tounnep, Nivohoog Ileroding
zot Zofregog Aavoepeo

I'. [Tamadomoviog, E. Agvaottoyhovu, A. TTétpou

Iegitnyn

H modn yewpovoyuni) emépPoon vad avarodnoio pe abéoa otnv EAMGda £yive oto Zrpatimtind Nocoxopueio
ABnvov, axgpads €L uhveg petd v mpmdty dnpooa emidelEn avalotnoiog pe abéga, ov mEaAyUATOTOMOoE
o William Morton oto I'evird Noooxopeio tg Maocayovoétng otn Bootoévn. Tnv avowoOnoia yoenynoav o
Aogytatpog Egpinog Todupumep xan o Emiatoog Nudhaog [letoddng yio vo. umogéoouy vo mayLaToToL|oouV
YELQOUQYWKY eméuPacn otov auyéva touv aobevi) Tovg. Ilepimov Ty dia mepiodo o Pavagds yewovEYOS
Bepvapdog PéCeg, Apylatoog Touv Baotud ‘Obmva, elodysl SL1ApoQes GVOKEVES YLOL TV (0NN 0T avaloOnoiag
ue aubéoa, emneedloviag onuavtikd v eEEMEN g avalwodnoloroyiog oty EAGOa. Agyodtega, to 1848, o
ZaPéeog AGvdepeo, Apyupaouoxomotds tov Baod Obwva xow Kabnyntis Xnuetag oto IMavemothumo
AONvav elodyer v odT GLdAn xAwoodoguiov xal maovoldlel T ovoxrevy Charriére, pe TV omola o
Bepvdpdog P£Ceg yoomynoe v modtn avoucOnaoia pe yhwoodpogmuo otnv EALGda.

AgEEarg vherdua: AvoroOnoia: ABégag, xAweopoowo.

O mparteg ennergies ue aBépo otnv EAAGda O ovuvvidrtng Tov  GQEOQOV  mOQAXLVEL  TOVG

Emionua, 1 modm avawodnole pe cbéoo EMATVES YELQOVQYOUS VO ETUYELQTIOOUV XROL OUTOL

ooy o 16 OxtwPoiov 1846 oo Tevid ™V avowoOnoia pe abépa, toviCovtag 6tL o R. Liston

Noooxopelo Tc Masayovoéne, ot Bootaviy, and oto University College naw 0 W. Ferguson oto Kings

L , . College oto Aovdivo, axolovbmvrog motd Tnv
tov William Morton, yio. TNV oadaigeon evog Oyrov , , )
€moToAn Tou J.M. Warren, enavéhafov emtuymg to
melRapaTo 0to Aovaivo, 1o de0TEQO denaTEVOT|LEQO

tou Aexepufoiov tov 1846. Emumhéov onpelmve 6t taL

24TO 0omd ™ Yvabo evoc aobevi). Tnv eméuPaon
JeENyaye o dudonpog xelpoveyds John Warren. To

1OOUOIOTOQNG aUTO YEYOVOS £YLVE YV(OTO TOAD ) ) , ) ] ,
véa oty EAMGda elvon yvwotd amd to NoépuPolo

Tov 1846, #aBdg dnpootelOnrav otov ®abnueQLvod
TOTo TS ABTvVag.

vo1 Y000 6° OAOXANQO TOV ROOLO.

Zmv EAMGda, tov PePoouvdolo tov 1847,
dpootetetar 4o oUVTAENS OTO LOTEWHO TEQLO-
Owmod «Néog Aorlnmoc», 0to 0molo TEQLYQADOVTIL
AeTTOUEQMS Ol TEMTEG TQOOTAOELES YOQNYNONG
avawodnoiog pe abéga pe ovoxrevn Charriere oto

210 (0o 7Telyos tov «Néov Aouinmov»
OMUOOoLEVETAL EMOTOM] TOU ZTEPAVOU ZTAVQLVAXRT,
dovtnti] latoueilc oto Movayo, pe mingodooieg
oYeTWA Pe TN Yo ynon avorocnotog pe abégoa oe
téooeglg aobeveic 0to Movayo otig 29 lavovagiov
1847, ywolg 6png va avadégetol ° autdv OV THY
yoonynoe.> Emyoopuotind meouyodder T cvoxrevm
Khvixfy  AvouoOnoohoyiocg — #or  Meteyyeionmnic Tov  yonowwomotOnxe, évav oord amd déoua

Evtaunig ©goaneiag latounhg Zyohig Ilavemotmpiov Bodo, mov meQLelye aTHOOGAQLRO 0EQOL %Ol WLOT)
Iwavvivwv

TTogiol, amd tov A.Velpeau, tov J.F. Malgaigne
noL GAlovg, ota voooxopeta La Charité, Saint
Louis, Hotel-Dieu »alL oto Noooxopeio IMTaidwv.!
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ovynd aubépa. O aondg £dege CWANVO 0TO OTOO
ToV, ad Tov omolo avémvee o aoBevig. Evtog 0o
Aemtddv fltav oe natdotaon «uédng» now Goyle n
xewouQywl eméppaon. Avadégetor emiong OTL O
OLO£QOC X ONOLUOTTOLNON®E RO 0T ZHWOTIO ETUTVY DG
yioL T dlermeQaiwon dUOoYEQDV TORETMV.

Tov (0o piva, ot ovvedgloa g 10mg
dePoovagiov Tou 1847, o Beovdpdog Pélep
avaxowavel evomov g  loatounfic Etougeiog
AONVav  «yie T xonon touv Beunol oaubépa
QO AmOPUYNV TV TOVOV %atd T Oudloneld
YELQOVQYWMV emeufdoewv» xow toviCer ot elvon
%©oAO vo Eentvioovv ol doxipég na otnv EAAGOa’

Alo pfveg apyodtepa, tov Ampihio tou 1847, o
Agytatgog Egoirog Todupmeg, o mpdtog ddGEag
™ yxewoveywi oto IMavemothuwo AONvov, xou
o Emlatgog
ovawodnoio pe oBéoa yioo mEMOTN oA  OTO
Zroatiwtind Noooxopeto AOnvov xolL o TiOmog
™G emoyfc Ttoug amoBemvel. To yeyovog owvtd
ONUOCLEVETAL 08 UETAYEVEOTEQO TEVYOG TOU «NEov
Aoxinmot» oamdé tov Z. ITlomaddémouvrot To

Nwodhaog  Iletodhng yoonyovv

VOOOXOUE(0 AUTO NTAV TO TEMTO dNUOCLO %T{PLO TOU
oveyéeOnue to 1834-1836 otnv amelevBegwuévy

Ewova 1. To mponv A” Zroatiwtind Noooxoueio AOnvav
(1836-1920), otn ovvéyela «tipo Béuheo 1) Maxguyldvvy,
ofueoa Kévigo Mehetdv Arodmohng, Maxouydvvn 2-4,
Abfva.

EMGda, ot véo mowtebovoo v ABfva, ue
oyxédia Tov Bavagot Toviéhpov Bduheg (ewdva
1) Avti, n oot emépPoaon vd avolsOnoio pe
aBépo otnv EANGda, fitav 1 tomoBétnon Eévov

I'. [TAITAAOITIOYAOZ xou ovv.

OMUOTOG OTOV auyéva acBevoig, vmodooLa: «...
OleufAnon diwdovgtov g tov auvyévo vmodinov
TIVOG Aoy 0VTOG Yeoviov opBaluiov». To didoveto
NTav wo ovvilBwg petaEmTh 1 vdaoudtivn Towvia
mov TomofeToVvTOV YIo va, teoxrAnOel droTimon won
va OeQamevOel «PAOYMON TAQAREIUEVWV 0QYAVWOV>.
‘Onwg avadpépetan oto G000, 0 abégagyoenynonxe
yiow 10 hemrrd nan dtodoyind mopatnenOnxay Ta eENg:
«opuypot ovyvol (110-120/hemtd), otevay®OLe TG
OVaTTVON|S, TANONG avauoOnoio yweic avtidgaorn Tov
000evoig». H ratdotaon oavti) dioxnoe megimov
20 Aemtd, péyQL TNV OMOXANQWON TNG eYXeElENONS.
H emdvodog twv oawobioswv ouvodeltnre omd
Wodta 1o epetolc. O aobevilg avédpepe OTL vaATA TN
dudorera g ovouoOnoios «PoLondtav peta&l Tmv
1OTNYOQWV TOU RO TROOTAHOVGE VO OLRALOAOYTOEL
™V aBwoTNTd TOou Yo TO EYRANUA YO, TO OO0
1OTNYOQETALY.

H deltepn emépPfaon MTov 0o axQmINQLOoUog
®ATO G®EOV OF  «OTEOTLDTY Thoyovto omd £€EL
meQlmov unvarv vddBowaoly tov yovatog...». O
aBépag yoonynOnxre yio mévre Aemrd xow emniOe
mneng avouwoOnoia. «Ou opuypol Ntav ouyvotatol
(140/hemtd), adlvator xnal poOMg oawobntol oto
ddntuha, oL ohpBalUOl NTAV AVEOTQAUUUEVOL TTQOG
To dvm, oL nOQES AUTMV OLECTOAUEVES, TA AXQO
PYuyod, Puyeodc %ol ®ROAMOONG 0 LWEMTAG», EVD
mogatnEeNOnxe  dvOmVOLD ®ATA TNV ELOAYWYT
ot v avawoOnolo, mov Oufjoxnoe Alyo. H ewmdva
Tov aofevoig notd T dldxreld g avouoOnotog
Ntav «oav vo eivor oto téhog g Cwmg tou». O
oxnemINELAoNOg  OleENyOnxe amd tov Nwodhoo
Iletodhn péoa oe o Aemrd! Katd v avavnym
Tov 0.00evolg, mov dLExrNoE oY MR, eTaviAbe
1 OeguonQaoic TOV CHOUATOS %At OL GUYUOL EYLvay
€VIOVOTEQOL.

Zxetvd pe v ovawodnoio pe oubéoa yoadel
o Z. [Momodoémovhog oto «Néo AoxAnmodr»: «...0
000evNg mov Vo aAleTOL O XELQOVQYIXT] ETERPOION
pe v avaodnoio pe atbéga petafaivel og YoANvio
U7TVO, TMIQT) YONTEVTIRADV OVEIQWV 3oL TTaadideTOL
OTOQAXWS OTO VUOTEQL TOV YELQOVQYOU...» *

H toitn emépPaon pe avarodnoio pe atbéga, mov
oUvtopa deEnyayav o Agylatoog E. Todupmep »an
o Emiatgog N. Iletodhng, Ntav plo «oQyeotopio
éveno oagroxning» oto Noptatgo Kuxhddwv T.
Avdedmovro, 0 omolog TEQLEYQOYPE LOVOS TOU TA.
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Ewova 2. H ovoxevi] xoofiynong avoioOnuxdv atumv
tov Charriére (Wood Library Museum of Anesthesiology).
oyeTA Ue TNV eyyelonon oto «NEo Aorinmd» .6

Alovg d00 pfveg apyoTeQa, 0T ouvedpia TG
Totounfigc Etawpelog AOnvov otig 20 ITovviov tovu
1847, o Begvdpdog Péleg mapovoldlel avtooyEdio
PNy évnua, To 0moto XONOLUOTOiNoe 010 TAQEAOOV
og pupaTirolg yio v eomvoty atuav. To pnydvnuo
oUTO TOQOVCLUOE TYONYOUMEVIG 0TV Anradnuio
™G Biévvng, mov 1o Bedonoe «xatdAinio yio ™
xoofynon abégax». O tithog TG 0voxolvwaomg Tov
frav «EmideiEig diov pnyavipotog mog vagrmaoty
du'elomvorg Tov abégoc».” Tlapovotdlel eniong ™)
ovoxevl] Charriere (erdvo 2)* amd to Ilaplol o
vrofdier oe aubeQLopd TEElg aobevels, amd TOvg
0Tolovg HOVO 0TOV €val LELMON®AVY OL TOVOL ROTA TN
dudioreLla TG YELQOVQYMNG EMEUPOONS VIO DIpmOo.
Ztovg ahhoug &0 aobeveig o aubBégag yoonynOnxe
vioe Alyo povo OeuteQoOhemta, ywis va emélOel
avawodnoia.

Alyovg piveg agyotepa, otig 6 Oxtwfoiov 1847,
o P¢Cep mooPaivel naw il o€ oyeTint avaxroivmon
omv latowi Etapeion ABnvov pe titho «EmidelEig
YOAMKOU P oV LOTog TTRog atfegiooty (vaQrwotg
o aubégog)». Ilgdmerton vy TV  TEAEULTALO
OUOXEVT) IOV (Y€ HOTAOREVAOEL YLOL TOV OROTO AUTO
o Charriere, evdd o Landerer magovotdiler »aw GAAT
OVO%EVT] YI0. avouoOnota pe atbéga, 1 omoia Ntav
EOMvY, o amhi) »ow o evyyonotn.’

Oy momteg enmelgies me yhwgodoguio oTnv
EAAGda

2t 5 Iavovagiov tou 1848 o Xavier Landerer,
o Agyupoguaxomordg tou Baohd OBwvo ol

Kadnyntig Xnuetag tov O8wvirot Iavemotnuiov
ABnvov mogovoldlel v m®TN GLdAN YAwQO-
¢dooutov mou épege amd v Evpdmn.® O (diog
magovoldter ota péAn g latowng Etougeiog
ABnvov tov tedémo magaoxeviic tov. ‘Eva pfva
0QYOTEQN KOl LOMG LEQLHOVG UNVES UETA TIG TIQMTEG
epapuoyés amd tov Sir James Young Simpson, oTr|
ouvedploon g Sng PePoovapiov 1848, o Eaféolog
AGvdee maQovotdlel T ovoxevh) Charriere yuo ™)
oM ynon avaiwodnoiog pe yhweoddoLuo, To omolo,
Ommg avapéel, yonoLuomoinoe emtuyms o B. PéCeo,
mowv Ayeg uégeg oe peurolg aobeveig pe oxomd
™mv avoobnoia, oto Zrgoatiwtind NoOCOROUEO
Abnvov.!  Tavtdyoova avapégetor  xaL  Of
amoTUYNUEV avalobnoio pe xAweodpoQmo, mou
TOQOOAEVOLOE O (OLOG RO YOENYNONHE LIE TN CLOKELT)
Charriere, evd emétuye AQLoTa dLd TNG ELOTTVOT|G
aTUMV oo PeeYUEVO e YAwEOopOQILO apouyyaoL.t!

Zmv O ouvedpiaon, o yewouvyds 1.
Olbpmog  avaxowvdver goyooian pe Ttho «mel
yhwoopoomboeme».! Onwg avadégero IT. Iodvvov
010 «Eyyewgtdio Eyyeiontinig», o lodvvng OAOumog
fTav omd TOUS TQMTOVS OV (0O YNOE avoloOnoia
pe aBéga oty EALGda.'?

"Hom n epmeplon abgoileton, ov drodurooieg
TUTOTOLOUVTOL  %OL  TO  ONUAVTXO  ETUTEVYUA
™G OleyyewenTwig  avaiynoiag umaiver oty
100N UEQLVT] LoTQLnT) TQAET. AE(CeL va onuelwOel OTL,
Aoy Tov POPoV TV AoLUdEEWY, TNV eOYT) EXElVY,
N €POQUOYT TNG YELQOVQYIXNG NTOV TEQLOQLOUEVN
7oL £T0L 0 0QLOUOS TWV XELQOVQYIROV ETEUPACEMV
TOQEUEVE UNQOG.

Meowd yoo6via agydtega, ot 15 Magtiov
1854, o Bepvdpdog PéCep avadpégetan oty latounm
Etoupeto ABnvov oe mpdopota TELQAUOTO OTO
IMagiot, pe tomuni) avolynoto pe yAweodpoQo.
"Eva. mapduoo dpboo dnupootebetar oto Tatouwd
meLodnd  «latouni) MéMooo». Ztn Onpooievon
QUTH TEQLYQADETAL L0l CUOXELT| YLl avalynoio Thg
«HOQUIVOUATOOOUS WATEAC» HE TNV TOmOOETNOM
ELTOTIONEVOU e YAmQEOPOQLO Tdouyyaolol €Tl
MOTE, 0 ATUOG YAWEOPOQ IOV TOTURA VO LELDVEL TOV
novo. 1314

O mpwtepydres s avatotnoios oty EALada

O Begvdpdog PéCeg (eixdva 3), Tov omoiou dev
avevEEOMraV oL NueQouNVies Yévvnong xnat Bavdatou



324

Ewova 3. Bepovdodog PéCeg.

Tov, Pavagdg xewpoveyos, fitav o AQyiatQog Tou
Baowud O0mva xoL amd To 1dgutind uéhn g «Ev
A0Nvaig Llatowic Etaugeiag» mov 1d0ouOnxe to 1835,
™™g medtng latowng Etowpelog otnv EANGdQ.S
Xonudtioe I1godedgoc g latounng Etougeiog
AOnvav pe Tooppatéa to Nmodhao Kwoti) xow
YrehBuvog Z0viaEng tou Lotouwol  mEQLOdLKov
«Aoninmoc». To o To Tov TEVY0g, To PUALEdLI0 A7,
exdoOnxe éva xooOvo ayoTEQA, TNV 11 Avyolotou
1836 ot0 TVMOYQOpEio Tov K. PaAAN.

O Egopirog Toduumeo (1797-1882, ewmdva 4)
vevvhOnxe oto Meiningen tg Za&oviag (I'eguavia).
Znovdaoe latownn) oty Jena tng Oovouyylog xou
elduedOnre ot yeoveyxri oto Ilagiot.”” Elafe
pégog otnv EMnvii) Emoavéotaor, to 1822 oto
Meooloyyt, evid To 1824 vrmeétnoe wg yloteds 0to
Taypo Tov Adpdov Mmdugov. To 1825 avéhafe ™
dLelBvvoT TOU TEMTOV TOALTIROT VOOGOXOUEIOV OTNV
EMGda oto Nohmho, evd ot ouvEyelo axoroOnoe

I'. [TAITAAOITIOYAOZ xou ovv.

Ewova 4. Egoirog Todupmep (1797-1882).

tov Kapadiordnn maigvovrog pégog o mollég udiyeg
yro Ty amehevBéomwon twv ABnvav. To 1828 avélaPe
AtevBuvtiig tov Noooxopetov Axgovavmiiag. To
1834 éywve péhog tou Iatpoouvediov %ol 0QyoTEQQ
TIpdedpog s Avmtdtng Yyewovouxig Emtoomig
tov XtootoV. YmhpEe omd Toug TEdTOUG
daorndhovgtov «Ilpaxtinot Zyoleiov Xelpovyxig,
doguaxomotiag wou Mateutinic». To 1837 exhéyOnne
emitipog ®abnyntig tov IMavemotnuiov AOnvov.
Boffnoe eniong otnv ‘1douomn tou A” ZTatiwTino
Noooxopeiov oty ABfva.'>16

O Nwohoog Iletoding (1813-1853, ewmdva 5)
vevviBnure oty I1doya to 1819, omovdaoce latowxi
oto ITagiol now petexmoudedtnre oto Movayo. To
1839 natatdyOnre oto Zroatd »al ftav Alevduvtig
Tov ZtoaTwTkol Noooxopeiov AONvoOv v
denoetio Tov 1840. YmioEe évoag amd Toug o
éurtelpoug #at GELoug xelpouEyols Tov TEQAOIEVOY
aova. To 1846 éywve tomtndg  Kabnynrig
Xepoupywig oto IMavemotiuwo AOnvov, omov
vimeétnoe uéyor to 1853. ‘Hrtav tahavrolyog
YXEWOUQYOS oL TynOnre pe maedonuo omd ™)
Pwowh Kupéovnon, yioti éowoe petd amd emtuvyi
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Ewova 5. Nuohaog ITetoding (1813-1853).

eyxeionon oto Zroatwtxd Noooxoueio, QMoo
molymuma, aLouaTind Tov VOUTIHOU, EXTEADVTAG
AomoQatopio. o€ €Oy OV TA OVILONTTTIXA TTOV
ayvooto  xol %G0e  hamagatoulo  omoTEAOVOE
oElopvnuOveELTH YelouQyr eméufacn, oyl povo
otnv EAMGSa, alhd naw oty mtoryrOoa Latouxt). s
O Eopuégog Advdepep (1809-1885, ewodva 6)
vevvihOnre oto Movoyo to 1809, 6mouv omovdooe
Tatount) now uowég Emotiueg xow éhafe Tov titho
tov Addxtoga ot Phocodia. Ztnv EAlada tov
¢otethe 10 1833 o Baouuds AovdoPirog yia va
VTNEETNOEL WG AQYLPOQUOKOTOLOS TOV YO TOV,
Baowud Obwva. Hrav ymunds, Gaouoxomotdg
%OL YLOTQOC 1ol TQOODEQE VY AQIOTWS TV PoNBeld
Tou 0g OOV TOou TNV Inrovoe. AvaxnolUyOnxe
noOnynthg Xnpetog tov Iovemotnuiov AOnvav

Ewova 6. Zafiégog Advoepeo (1809-1885).

otg 14 Amguhiov 1837.151 "Hrav évag anoQaotog
€QEVVNTNG ®OL TQOOPEQE EVa ONUOVTIRG €QYO OTNV

EAada.

Tvunégaona

H mowntn avowoOnoto pe awbéoa otv EALGda
xoonynonxe emrtuywg tov Ampido tov 1847, €Eu
LVES LETA T Y01 YNoT avoroOnotag pue abéoa amd
to William Morton oty Bootovny. To yhwoodpdoiuo
ewoybn  xow  yonowwomowbnue  emMTUYMOS Yo
avaroOnoio amd 1o étog 1848. O Begvdpdog PéCeo,
o Epoixog Toduurep, o Nwodhaog Iletoding xon
0 Zafégoc AdvdepeQ MTOV OL TEWTEQYATES TNG
avawoOnoloroyiag otnv EAMGda mov aiCer va
OVaPEQOVE KOL VO, TUUT|COULLE.

Summary

G. PAPADOPOULOS, E. ARNAOUTOGLOU, A. PETROU. The first cases of inhalational surgical anaesthesia and its
pioneers in Greece: Bernard Reiser, Heinrich Treiber, Nikolaos Petsalis and Xavier Landener. Acta Anaesthesiol Hell

2011; 44:321-326.

The first surgical operation under ether anaesthesia in Greece was performed at the Athens Military Hospital on
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April 1847, just six months after William Morton publicly demonstrated the first ether anaesthesia at the Massachusetts
General Hospital in Boston. Head Physician Eric (Heinrich) Treiber and Surgeon Major Nikolaos Petsalis administered this
anaesthetic in order to operate on a patient’s neck. At about the same time, Dr Bernard Reiser, a bavarian surgeon and King
Otto’s Chief Physician, introduced several devices for the administration of ether, thereby greatly influencing the progress
of anaesthesiology in Greece. Later, in 1848, Xavier Landerer, King Otto’s Chief Pharmacist and Professor of Chemistry at
the University of Athens, imported the first chloroform vial and presented the Charriere apparatus, which Bernand Reiser
used in order to provide the first chloroform anaesthetic in Greece.
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The first surgical operation under ether anaesthesia in Greece was performed at the Athens Military Hospital on

April 1847, just six months after William Morton publicly demonstrated the first ether anaesthesia at the Massachusetts

General Hospital in Boston. Head Physician Eric (Heinrich) Treiber and Surgeon Major Nikolaos Petsalis administered

this anaesthetic in order to operate on a patient’s neck. At about the same time, Dr Bernard Reiser, a bavarian surgeon

and King Otto’s Chief Physician, introduced several devices for the administration of ether, thereby greatly influencing

the progress of anaesthesiology in Greece. Later, in 1848, Xavier Landerer, King Otto’s Chief Pharmacist and Professor

of Chemistry at the University of Athens, imported the first chloroform vial and presented the Charri¢re apparatus, which

Bernand Reiser used in order to provide the first chloroform anaesthetic in Greece.
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First experiences with ether anaesthesia in Greece

Officially, the first ether anaesthetic was administered
by William Morton on 16th October 1846 at the
Massachusetts General Hospital in Boston, for the
surgical removal of a tumor under a patient’s mandible.
The famous surgeon John Warren successfully performed
the operation and this momentous news spread around
the world very fast.

On February 1847, an editorial article published in
the greek medical journal “New Aesclepius” described
details of the first ether anaesthetics administered in
Paris. A. Velpeau, J.F. Malgaigne and others, used the
“Charriere” apparatus at the hospitals Le Charite, Saint
Louis, Hotel Dieu and Children’s Hospital.! The author of
this article stated that R. Liston at University College and
W. Ferguson at Kings College, in London successfully
administered anaesthetics using ether anaesthesia, in
December 1846, following the instructions of Dr J.M.
Warren published in one of his letters. He encouraged
greek surgeons to adopt ether anaesthesia, based on this

Department of Anaesthesiology and Postoperative Intensive
Care, Medical School University of Ioannina, Greece

technique. In the same editorial, it is mentioned that ether
anaesthesia had already received attention in Greece,
drawn by reports that were published in Athens press in
November 1846.

In the same issue of “New Aesclepius”, Stephanos
Stavrinakis, a medical student in Munich, Germany,
published a letter providing information about the first
anaesthetics with ether, which were performed on four
patients in Munich on January 29th 1847, but he did not
report the name of the physician who performed these
anaesthetics.” In his letter, Stavrinakis briefly described
the equipment used, a utricle made from bovine skin,
filled with breathing air and a half ounce of ether. Patients
being instructed to inhale the air-ether mixture through
a tube attached to the utricle, became “inebriated” very
soon (within two minutes), and then the operation could
start. That letter also reported that ether had also been
used successfully in Scotland, during protracted or
difficult deliveries.

At about the same time (February 10th 1847) Bernard
Reiser reported at the assembly of the Medical Society of
Athens, “The use of sulphuric ether in order to avoid pain
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Figure 1. The once First Military Hospital of Athens (1836-
1920), later Weiler of Makrigiannis building, today Acropolis
Study Center, 2-4 Makrigianni str, Athens.

during surgical procedures” and reiterated his suggestion
to start experimentation with ether anaesthesia in Greece
as well .}

Two months later, on April 1847, Dr Eric (Heinrich)
Treiber, Chief Army Physician and also the first physician
to teach surgery at the University of Athens, performed,
together with Surgeon Major Nikolaos Petsalis, the first
ether anaesthesia at the Athens Military Hospital. This
accomplishment received eminent attention and was
greatly applauded by the press. The achievement was
published by S. Papadopoulos in a subsequent issue of
“New Aesclepius”.* The Athens Military Hospital was
designed by Wilhelm von Weiler and was the first public
building erected in 1834-36 in the recently liberated
Greece, when Athens became the new capital of the
country (figure 1) This first operation under ether
anaesthesia in Greece included the implantation of
a foreign body into the patient’s neck. The implant
was a piece of silk or textile band and was aiming at
producing suppuration that supposedly would cure
a pre-existing inflammation of neighbouring tissues.
Ether was administered for 10 minutes and the surgeons
observed “an increase of the pulse rate to about 110-120
beats per minute, a breathing discomfort and complete
irresponsiveness of the patient”. Anaesthesia lasted for
approximately 20 minutes and the return of consciousness
was accompanied by sweating and vomiting. The patient
reported that during his sleep “he was standing among
his prosecutors and was trying to defend his innocence
for he had not committed the crime he was accused for”.
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The second operation was an above knee amputation
performed on a soldier suffering from effusion of the
knee joint, lasting more than six months. The anaesthetic
was very short; it lasted only five minutes and again:
“the patient was temporarily dyspnoeic during induction
to anaesthesia, the pulse was very rapid -140 beats per
minute- and weak, the eyeballs were turned upwards, the
pupils were dilated, the extremities were cold and there
was cold and viscous sweating. Looking at the patient
during anaesthesia, he seemed like being at the end of
his life”. Nikolaos Petsalis performed the amputation in
just two minutes! During the recovery period that lasted
almost half an hour, the body temperature returned to
normal and his pulse was strong again.

While discussing ether anaesthesia, S. Papadopoulos
reported to “New Aesclepius” that “when anaesthesia
with ether is used, the patient undergoing the operation
transcends to a peaceful sleep, full of pleasant dreams
and surrenders peacefully to the surgeon’s scalpel”.*

Soon thereafter, the third operation was performed
by Head Physician Heinrich Treiber and Surgeon Major
Nikolaos Petsalis for “orchiectomy due to sarcocele”
on G. Andreopoulos, the Medical Officer of Cyclades,
who later described the entire operation in “New
Aesclepius”.®

Another two months later, on June 20th 1847,
Bernard Reiser presented at a session at the Athens
Medical Society an improvised apparatus, which had
been used in the past for inhalation of vapours on
patients with tuberculosis.” This apparatus had already
been presented to the Academy of Vienna and had
been approved as “suitable for administration of ether”.

Figure 2. The Charriére apparatus (Wood Library Museum of
Anesthesiology).
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The title of his presentation was ‘“Demonstration of an
apparatus suitable for ether inhalation narcosis”.” He also
presented the Charriere apparatus from Paris (figure 2)
and provided ether anaesthesia to three more patients for
surgical procedures. Of those, only one experienced pain
relief during an operation for foreskin excision. Ether
was administered for only a few seconds to the other two
patients, but none of them reached an anaesthetic state.

Later, on October 6th 1847, Bernard Reiser announced
the “Demonstration of a french device suitable for
etherisation (narcosis via ether)” at the Athens Medical
Society.’ This was the last device manufactured by
Charriere for narcosis, while Landerer introduced a
different device suitable for ether anaesthesia, which was
made of wood and was simpler and easier to use.

First experiences with chloroform anaesthesia in
Greece

On January 5th 1848, Xavier Landerer, King Otto’s
Chief Pharmacist and Professor of Chemistry at the
Othonian University of Athens, presented the first vial
of chloroform, which he imported from Europe, together
with its method of production.!® Then, one month later,
on February 5th 1848, just a few months after Sir James
Young Simpson administered successful chloroform
anaesthesia, Landerer presented the Charriere device
for chloroform anaesthesia. Landerer also reported that
a few days earlier, this device had been successfully
used by Bernard Reiser to administer chloroform
anaesthesia to a number of patients at the Athens Military
Hospital.!" In addition, he reported one failed chloroform
anaesthetic, while using chloroform produced by himself
and administered through the Charriere device. He also
reported the successful administration of chloroform
anaesthesia by inhalation of chloroform vapours from a
chloroform-soaked sponge.

During the same session at the Athens Medical
Society, loannis Olympios, a surgeon, presented a thesis
entitled “All about chloroformiosis”."" According to P.
Ioannou, Ioannis Olympios was Professor of Surgery
at the University of Athens and was one of the first to
perform anaesthesia by both ether and chloroform in
Greece."

During this period, intraoperative anaesthesia
procedures were standardized and gradually became
part of daily medical practice. However, the practice of
surgery and the number of surgical procedures were very
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Figure 3. Bernard Reiser.

limited at the time, because of concerns about serious,
life-threatening infections.

A few years later, on March 15th 1854, Bernard
Reiser made an announcement at the Athens Medical
Society “About recent experiments conducted in Paris
with local application of chloroform for analgesia”.
A similar article was published in the Greek medical
journal “Tatriki Melissa”. This publication described a
device for providing analgesia to a “cancerous uterus”,
through the insertion of a chloroform-soaked sponge, so
that chloroform vapours would reduce pain locally.'*!4

Pioneers of anaesthesia in Greece

Bernard Reiser (figure 3, dates of birth and death have
not been found), a bavarian surgeon, was King Otto’s
Chief Physician and a founding member of the “Athens
Medical Society” which was established in 1835 and was
the first Medical Society in Greece."> Dr Reiser served
as President of the Athens Medical Society (Nikolaos
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Figure 4. Heinrich Treiber (1797-1882).

Kostis serving as Secretary) and as Chief Editor of the
medical journal “Aesclepius”.'® The first issue (Issue A”)
of “Aesclepius” was printed on August 1st 1836 at the K.
Rallis’ printing facilities."

Heinrich Treiber (1797-1882, figure 4) was born in
Miningen of Saxony (Germany). He studied Medicine
in Jena, Thiiringen and specialized in surgery in Paris.'s
He actively participated in the Greek Revolution
(Messolonghi, 1822) and served as physician at Lord
Byron’s military battalion in 1824. He was nominated
Chairman of the first civil hospital of Greece in Nafplion,
but later followed General Karaiskakis in his military
campaign for the liberation of Athens and participated in
many battles. In 1828, he was appointed Chairman of the
Akronafplia Hospital, but in 1834 he moved to Athens and
became member of the Medical Council. Later he became
Chief of the Supreme Military Medical Committee'¢ and
one of the first faculty members of the “Practical School
of Surgery, Pharmacopoeia and Obstetrics”. In 1837,
he was elected Honorary Professor at the University of
Athens and was actively involved in the foundation of
the first Military Hospital in Athens.'>!¢

Nickolaos Petsalis (1813-1853, figure 5) was born in

G. PAPADOPOULOS et al.

Figure 5. Nikolaos Petsalis (1813-1853).

Parga (Epirus, Greece), in 1819. He studied Medicine in
Paris and obtained advanced medical training in Germany.
He joined the Greek Army in 1839, and became Chief
of the Athens Military Hospital in the 1840’s. He was
one of the most talented and experienced surgeons of
the 19th century. He was elected as Professor of Surgery
in 1846 at the University of Athens, where he served
until 1853. He was appointed a medal of honour by the
Russian Government after he successfully performed
laparotomy on a russian prince and naval officer at
the Athens Military Hospital. At that time, antiseptics
were unknown, serious infections were common and a
laparotomy was considered a momentous operation, not
only in Greece, but in every part of the world."

Xavier Landerer (1809-1885, figure 6) was born in
Munich, Bavaria in 1809. He studied Natural Sciences
and Medicine at the University of Munich and received
a doctoral degree in Philosophy. King Ludwig sent him
to Greece in 1833 to serve his son, King Otto, as Chief
Pharmacist. He was a chemist, a pharmacist and a
physician at the same time and he was helping willingly
and tirelessly everyone in need. He was elected as
Professor of Chemistry at the University of Athens (April
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Figure 6. Xavier Landerer (1809-1885).
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14th 1837). He was a tireless researcher and offered a
valuable service to Greece.'>

Conclusion

Ether anaesthesia was successfully introduced in
Greece in April 1847, just six months after the first
administration of ether anaesthesia by William Morton
in Boston. Chloroform was introduced in 1848 and was
used successfully for many anaesthetics. Bernard Reiser,
a bavarian surgeon, Heinrich Treiber, a german surgeon,
Nikolaos Petsalis, a greek surgeon and Xavier Landerer, a
bavarian pharmacist were the pioneers of anaesthesiology
in Greece and deserve to be remembered and honoured
as such.
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ovédvnyrn to VAo petadpéenxre oty Movdda
MetavoaroOntnilg  Pooviidag (MMA®)  dmov
mopépeve yioo €8 dpeg. To vijmo eENAOe g
MMA® pe avamvevotnt) ovyvomnta 21/min, SpO,
100%, »a.odioxt ovyvotnta 134/min. MetadéoOnne
010 Ao, 6OV TOQEUELVE OF ATTO TOU OTOUATOG
vnoteto yio 16 deg yio mpoduhaxrtinols Adyoug,
Omwg TO OYPLUo OlOMUO ROL 1 UETEYYXELQNTLXY
awpogoayio. H avalynoio Bemondnre emoorns pe
evOoPAEPLOL YoM YNON ToQaxeTopOANg 15 mg/kg
%40 €L woeg.

Tvinmon

O voyhwtudinég xvotelg eudoviCovion ovyvd

Ewoves 4, 5, 6. Awoduwraoto eEaigeong twv »lotemv
avaipoxta ®o Y weic oldnua.
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Ewova 7. Tomoygadia twv nvotewv. H foagitnta dev
emnoeaLeL T poedi) Tovg 00Te amoPpAlel Tov aegaymyo.

oe Poédn mov Oowinvdvovior dueco Uetd T
vévvnor tovg ouviBwg AOYm TEOMQEOU TOHETOV
noL YopmAol Pdoovg YEVVNONG ®OL TTOQOUEVOUV
SLLoOANVOUEVOL YLoL 0QHETES MUéQes.! Ztov 0oV
HoG oL VToYAWTTOWES  ®Uotelg Oev mpoxraloloav
AmOPQOEN TOU aeQaymYOl ®aTd TN OLAQHEL TNG
oVTOPATNG 1) THS VTTOPONB0VUEVNS AVOITTVOTIC TOU %Ol
dev mogatneNOnre dvoxrolion 6ToV 0EQLOUO e Pdoxo
mow T dwowAnvoor. H tomoypadio tovg, oto
TAGYL0 TOlY MO TG TOOKEIQS, OEV TTOLV AITAYOQEVTIXT|
Yo T X010M VEVQORULXMV amoxieloTav. (Ewdva 7).

Ztov  oudloTEukd  aoBevi) pe  vIoyAmTTLOES
®r00TELS OL emmAOXES TOU WTOQEL Vo TTQORPOUV
natd oeRd emuvouvoTnTOS aPogolv, TOOO TNV
avaloOnoloroywi  TEXVIRT:  0OUVAUIC  AEQLOUOU,
€0ellopos TV 0EQOPOQWV 00DV, AVETAQHELD
avaiynotog xaw avoroOnoiog, 600 ®ou T YELROVQYLXY
emépPaon: amddeakn amd oldnuo, TEMOoN TOU
0eQAYMYOD 1] L eAeYYOUEVT] QULUOQQALYICL.

Ot ovouoONoLOAOYIHES TEXVIXES, TTOU AVAPEQOVTOL
ot PPpMoyoadia®* xnor apoolv  dayvwoTtirég
N Bepamevtinés mooepfdoels Aaguyyoordmmong 1
Pooyyooxrdmong, meguhaufdvouv v evdodpiéPia
noL TV elomvevotxl] avowotnoia. O aeQopog
ouVNOWG TAYLOTOTOLE(TAL e OWANVOL TTQOMONUEVO
éwg ™V Toayslo. Alkeg dnuooevpéves oelpéc,
Omwg AVt TV
™ YoNom AoQuyywfc udoxrog® pEow Thg omolog
negvael To Pooyyooxrdmo. Ot Hautmann zaw ovv.,

Swanson xoL Ouvv. ovapEQOuV

TEQLYQAPOUV TNV TEYVIXT TOV VYP{oUYVOU OEQLOUOT
YXONOOTOLMVTOS €vo. Quvoyaotuwd rabetnoa 14F,
0 07ol0g ELCEQYETOL OTNV TQAYEID TAVTOYQOVA LE
™V €i0odo Ttou ebnaumtov Peoyyooxromov.t Ot
TEXVIKES OEQLOUOU TTOU EVQEMS YQTOLUOTOLOVVTOL
TEQLAOUPAVOUV TV QUTOUOTY] OVALTTVOT], TOV 0LEQLOUO
pe duaketmmovoa Betint| mieon ko Ty vvoonBoiuevn
ovamvor] pe  xenom uvyiovyvov oaeglopol (high
frequency jet ventilation).

K. APMENH »ou ovv.

AE(Cer va avagdegbel, O6TL 01O VMO OV
TAQOVOLATOVNE, 0 Paocirdg AOYog mou pag odfynoe
oV evaAloxTIHY avoloONoLohoyIrY| TEYVIXT, T[TV
N amoPuyn TG eVOEXOUEVNS TQOXELOTOMIOG. ZTNV
TIQOXRELUEVY] TEQITTTWON, 1 MoQOoWToToinon dev fTov
epTi), 6T avapEEOnre NOM, Y100 AOYOUG TEYVIRMDV
OUONOAMDV RO T) TQOYELOTOLLOL OEV ATTOTEAEL ALTTOOENTH)
uéBodo eEaoddiong Tov aegaywyol o évo VAo
7OV VIO AAAETOL O TTQOYQOUUATIOUEVY eEUPaon.”

Qg yvwotov 1 TEOXEWTOMICL  ota  ToudLd
amopetryetan dOTL evéyel peyohitegoug  wvdivoug
amd Ot otovg evijurest To mo onuoavird
otouelo mov mEémeL ndmolog va AdPeL vEOYT TOU
elvor OTL M TEOYEOTOMIOL OTOL TTOUOLG ALTTOTEAE! Lot
enimovn dtodrwaoio, pe UETEYXELONTKES ETUITAOREG,
omwg M oupogEaylio, To VTOOOQL EUPVoNUaL, 1
TQOYEWOUAAOXIOL, 1 VTOYAMTTOWY OTEVION, T
AOUNLOUOTA TOAYXELOS péxoL ®xaw o Bdvatog. Xtn
Puproyoadio avadéQovrol TEQLOTATIHG RAQILOUNG
ovoroTig eEantiog amdPQAENS TOV TEUYELOOTOUATOC
1] TNG HeTonivnong Tov oA va extog TS Toayetas. H
VOONQOTNTA AVEQYETOL O TO000TA 0-4% .0

2TV CUYHREXQUUEVY] TEXVIXT], O EVOOTQUYELOHROS
owWAMVOGg owirng TomoBétnong mov Peioxretar oty
€(0000 TOV AAQUYYX %Ol TO QUETOOROTIO UTOQOVV VO
eEaopalioovv Ty Gueon medof oot otV Teayelo ®olL
TOV €AEYYO TOU OEQAYWYOU OF TEQIITTWOT 0QYOUEVNG
vroglag. H dwatijonon xolilg oEuydvmong etvou
duvatov va emtevyBel epmhovtiCovtog to megpdiiov
pe 100% O, o vVYMAN EOTP %Ol YONOLUOTOLDVTAS
daouana pe e0xoAN TLThomoino, wov eEacpariCouv
raQdwayyelon] otofepdtnta. Me v Tithomoinom
TV 0OCEMV TMWV KOENYOUUEVOV GAQUARWY %OL TN
xonon ewomvevonni|s avalodnoiag, eEaopaliCoval
oL astapaitnteg ovvOireg, dniadn m dationon g
Patdtnrag g Toaxelog oL 1 AVTOUATN OVOITTVOT,
MOTE VO TQOAYUATOTOWMOEL 1 xeELQOVQYLrY| ETEUPaON
péom g ewddov tov AdQuyya. Emmiéov o
Yexaopds e YAotTidog pe Mdoxaivn pewdver To
OVTOVOXAAOTIRG TOV OEQAY®YOU TQOPUALOOOVTAG
tov 0aobevi] amd AaQuyyOOoTAoUo, €EQLTiog TWV
YELQOVQYLHMV YELQLOMMV 101

H yonon tg avogpegduevng teyvinng oe avii-
oTouyes emeUfaoels palvetal OTL €XEL TAEOVERTILOTOL,
omoutel, Opmg, VYNAO eminedo  TmEOCOYNG KO
eTolOTNTAS amtd THV TAEVEA TOu avaloOnoLoAdyou
%Ol OUVEYT] ToEOxoAoVONON TV TOTR®OV onuelwv
Tov 0.00evolc. ZUUTEQAONOTING, O ATTOTEAECHOTLHOG
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€AeYYXOS TOU aeQaymyol dleyyxelonTivd  xmoL 1 TOUANON VL0 TOV TTOUOOAVALOONOLOAGYO, IOV KoENYEl
0t00ebTHTA TV TOTIROV oNuelmv Tov 0obevoic, 1) avowodnolo oe auTég TG oxeTd WUxENGS SLAQKELNS,
emTuYNS éxPaon g xelovyriGg eTEpPaong ot 1 oG 1OLLiTEQOL LTTAULTNTIRES (DTOQLVOAALQUYYOLOYIRES

XWOIG eEmMITAOXRES UETEYYELONTIXT TIEQ(0d0G ®0BLoTOUV emepPaoelg. 121314
ovtiv T oUvBetn pébodo dGEl avadopds xa

Summary

K. ARMENI, A. TSIOTOU, M. PAPAGEORGIOU-BROUSTA. Alternative airway management of a 14 month old
baby. Acta Anaesthesiol Hell 2011; 44:332-335.

We present the case of a child who underwent the surgical excision of two subglottic cysts. The usual anaesthetic
techniques could not be applied due to the narrow entrance of the larynx and we decided to use an alternative approach
in order to proceed to the surgical operation avoiding the need of a tracheostomy. The alternative technique included
the use of a nasotracheal tube advanced to the entrance of the larynx allowing a free airway lumen and ensuring the
ventilation. Sevoflurane and oxygen were delivered and at the same time an intravenous remifentanyl infusion was started.
The successful surgical outcome and the perioperative patient stability show that this technique could be considered as a
solution in similar cases.
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Alternative airway management of a 14 month old baby

K. Armeni, A. Tsiotou, M. Papageorgiou-Brousta

Summary

We present the case of a child who underwent the surgical excision of two subglottic cysts. The usual anaesthetic

techniques could not be applied due to the narrow entrance of the larynx and we decided to use an alternative approach

in order to proceed to the surgical operation avoiding the need of a tracheostomy. The alternative technique included

the use of a nasotracheal tube advanced to the entrance of the larynx allowing a free airway lumen and ensuring the

ventilation. Sevoflurane and oxygen were delivered and at the same time an intravenous remifentanyl infusion was started.

The successful surgical outcome and the perioperative patient stability show that this technique could be considered as a

solution in similar cases.

Key words: Larynx: Subglottic cysts. Respiration: Spontaneous ventilation. Surgery: Microlaryngoscopy, tracheostomy

in children. Ventilation: Ventilation techniques.

Case report

A 14 month old baby girl weighting 10 kg was admitted
to the ENT department for excision of two subglottic
cysts. According to the previous medical history the baby
was born prematurely after a 28 week gestation with one
kg body weight. She was intubated and mechanically
ventilated due to respiratory failure without any coexisting
problems during a five month stay in the Premature Baby
Intensive Care Unit (PBICU). After being discharged
from the PBICU, she was repeatebly (six times) admitted
to the paediatric department, because she suffered with
cough mainly after crying as well as inhalational and
exhalational wheezing unrelated to activities.

The differential diagnosis included infection, foreign
body and aspiration. The infant underwent a diagnostic
bronchoscopy which identified two subglottic cysts right
below the vocal cords (figurel). The surgical excision
of the cysts was considered as the optimal treatment.
The surgical excision of the cysts was considered as the
optimal treatment. The marsupialization of the cysts is
a demanded microsurgery technique through the larynx
requiring the constant abduction of the vocal cords. In
order to achieve the constant abduction of the vocal cords
the patient has to be sedated and mechanically ventilated.

The initial plan consisted of our routine anaesthetic
technique for microlaryngoscopic procedures, since

Department of Anaesthesia and PACU, Children’s Hospital “P.
& A. Kyriakou”, Athens, Greece

Figure 1. Subglottic cysts.

the cysts did not obstruct the child’s airway. Atropine
0.02 mg/kg, fentanyl 1 mcg/kg and propofol 3 mg/kg
were administered for the induction of anaesthesia and
rocuronium 0.6 mg/kg for the intubation of the trachea
with a 2 mm endotracheal tube (ETT). The small size
of the patient and the narrow entrance of the larynx,
prevented the simultaneous advancement of the ETT and
of the instrumentation (the amesoscope, figure 2). In order
to proceed with the surgical operation under sedation the
need and of a tracheostomy became apparent.

An alternative anaesthetic technique was necessary.
About 15 min later the baby recoverd spontaneous
respiration and the extubation of the trachea followed
the reversal of muscle with neostigmine 0.03 mg/kg
and atropine 0.02 mg/kg. Subsequently we used an
inhalational technique with sevoflurane 4-6% for at
least 20 breaths until an adequale anaesthetic depth
was reached with spontaneous respiration. Sevoflurane
2-3% and remifentanyl 0.6-0.75 mcg/kg/min were used
for the maintenance of anaesthesia titrated in order to
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Figure 2. The tube takes up all the entrance of the trachea. The
introduction of the amesoscope is impossible.

maintain stable haemodynamics, ie. HR, BP. During the
procedure 100% oxygen and a local spray of glottis with
lidocaine were used. In addition ondansetron 0.1 mg/kg,
dexamethasone 0.2 mg/kg for the prevention of nausea
and vomiting and hydrocortisone 10 mg/kg in order to
avoid local oedema were administered.

A 3.5 mmETT was advanced through the nostril down
to the entrance of the larynx (figure 3) after spraying the
area with lidocaine. A flow of 10 L/min oxygen was
used in order to keep a FiO, of 1. During the procedure
haemodynamic parameters remained at normal values
for her age, heart rate 140+7 beats/min, mean blood
pressure 76x4 mmHg, respiration rate 25+3 breaths/
min, oxygen saturation 98-99%. After the excision of the
cysts tobramycin and dexamethasone cream was applied
at both points of the marsupialisation to avoid topical
infections and to reduce topical oedema (figures 4,5.,6).

The surgical operation lasted approximately 30
minutes and the baby remained in the operating room
for 110 minutes in total. For the postoperative period the
baby was transported in the Postoperative Care Unit
(PACU) where she remained for six hours. She was
discharged from PACU with RR 21 breaths/min, SpO,
100%, HR 134 beats/min). Later the baby was moved to
the ENT ward, where she received intravenous treatment
and nutrition, obviously under nill per os directions for
16 hours to avoid complications such as post-operative
oedema and haemorrhage. Intavenous administration of
paracetamol 15 mg/kg every six hours was adeaquate
analgesia.

Figures 4, 5, 6. Bloodless and without oedema excision of the
cysts.
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Figure 3. Barely recognized tube shadow centrally.
Discussion

Subglottic cysts usually develop in infants who require
intubation and mechanical ventilation immediately after
birth, for a long period because of premature birth and
low body weight.! In our patient the subglottic cysts did
not cause any airway obstruction during spontaneous or
assisted ventilation and the lungs were inflated easily
during hand ventilation before the intubation. The cysts
were located on the lateral wall of the trachea allowing
the use of a muscle relaxant (figure 7).

In the paediatric patient with subglottic cysts
complications may concern the anaesthetic technique
such as ventilation failure or irritation of the airways
and insufficient analgesia and anaesthesia or the surgical
procedure such as the airway obstruction due to oedema,
the airway injury or the uncontrolled bleeding.

The most common anaesthetic techniques**# used in
diagnostic or therapeutic procedures, like laryngoscopy
or bronchoscopy, are intravenous infusions or inhalational
anaesthesia. The ventilation is usually assisted by an ETT
or a nelaton canula advanced down to the trachea while
Swanson et al. describe the use of a bronchoscope through
the LMA. Hautmann et al. describe the simultaneous
advancement of a 14F canula with the bronchoscope into
the trachea and the use of high frequency ventilation.®
The types of ventilations usually presented are
spontaneous (SV), interminent positive pressure (IPPV),
high frequency jet ventilation and assisted respiration.

It is noteworthy that the main reason for our decision
to use the technique we describe here was the effort

¢

Figure 7. Topography of the cysts. The gravity doesn’t influence

their form nor obstructs the airway.
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to avoid a tracheostomy. As we already mentioned
the marsupialisation could not proceed due to the
narrow anatomy and the tracheostomy was considered
unacceptable.’

Tracheostomy is usually avoided in childhood because
it leads to serious complications more frequently than in
adults 8 It is rather difficult procedure with complications
such as bleeding, subcutaneous emphysema, subglottide
stenosis, upper respiratory tract infections, blockage
or displacement of tubes or even accidental lethal
extubation according to previous reports. Morbidity due
to tracheostomy in children may reach 0-4%.°

During this technique, we used an ETT reaching the
entrance of the larynx at the same time with amesoscope

K.ARMENI et al.

infusions of titratable drugs and inhalational anaesthesia
ensure optimal conditions including the patency of
the trachea and the spontaneous respiration in order to
facilitate the surgical operation. In addition, by spraying
the glottis with lidocaine, the risk of laryngospasm due to
surgical manipulations is reduced.!®!!

This technique presents several advantages, however
it is very demanding for the anaesthesiologist because
it necessitates a very intense involvement with patient’s
monitoring and prompt response to changes.!>!314

In conclusion, after analysing the advantages of this
technique and the favorable outcome of our patient, we
believe that it represents a challenging alternative for the
anaesthesiologist dealing with such sort but so demanding

and the trachea is visible and accesible in case of hypoxia. ENT procedures.
The administration of both oxygen 100% and drugs easy to
titrate help to maintain cardiovascular stability. The use of
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2UVOQ0NO0 UETA TNV EUQUIEVON] COQTIXOU EVOUYYELOKOV

UOOYEVUATOG

E. Agvaoitoylov,! M. Matodyrog,” I'. [TamaBavaxog,' I'. ITamadomoviod!

To o0VOQOUO UETA TNV eUPDTEVOT EVOAYYELAROT
pooyevpatog  (Post-implantation  syndrome,
PIS) vy wv  evdoyyeloxl]  QITOXOTAOTOON
OVEVQUOUOTOS OTNV %OLAoxT] %ol OTY Omoaxirf
000T1], amotehel wMvrh] ovioOTNTA, 1 omoia Oev
éyel megrypodel mAEWs noL yapaxtnolleTar omd
TUEETO, AEVRORUTTAQWOY, VYNAES GUYREVTQMOELS
C-Avudohoag  TMowtelvng  nan
oot tac.! H enimrwon touv ouvdgopov éxel
avagpegbel mwg mowiler gvoéwg peTta&L 3-75%.

dlataQayés

Tlagdho mou vmdQyoUV TOALG EQYAOTNOLOKE RO
AMVILA 0EOUEVOL TTOV VTTOOEUVIOUY L RATACTAOT
evidovou Zuvdopov Zvotnuotirng PAeypovodovg
Avtidoaons (SIRS), m mabodvoloroyia xnor 1
mbavi] xhvirl] onpoocie Tov  ovvOEOpov  dev
éxyovv meguyoodel pe axgifea? daivetor mwg 1
avtidpaon avth opethetar xvQLOl 08 duoAeLTOVQY(O
Tov evdoOnhiov aviotomteiloviag éva ouveQyo
Q0OAO PeTOED TOV VAM®OU TOV (dLov TOV HOOYEVHOTOG
ROL TNG EVOUYYELORNG YXELQOVQYLRNG TEYVIXNG. ZTIC
TEQLOOOTEQES TV TEQUTTMOEWV CUTI 1 TTOLQOOLXY)
notdotaon SIRS elval yevind ®ohd averti). ZyeTinég
dMpootevoels avodEQovy Tmg xAmoloL aobevels Hetd
TNV eVOAYYELONT] ATOXATAOTOON OVEVQUOUOTOG
000TNs (EVAR), Gueca LETEYXELQNTHA, AVETTUEOY
VITEQUETOEN PAeYHOVDOIN ovTidaon, 0dNYDVTAS OF
oofapég -andua nar Bavatndogec- emmhonés. Aev
neguhapfdvouy Oumg emaprels mAnpodoies olte
onLpels megLypadéc Tmv emmonmv. '

210 voooxopelo Hog UeAeTOUpPE TO CUVOQOUO
oVvOTNUOTRG. 2 o TEOoHATO  ONUOCLEVUEVT|
uerétr), mogatnoroape g ov aobevelc pe PIS (35%
TV 000evAIV), EUPAVIOV ONUAVTIHGE PeyaldTeQn
OUYREVTQWON  TOV

dreyuovadmv  dEnTMV,

I Khvinfy  AvawoOnowoloyiog  »ow  Meteyyeionunig
Evrotnig Oepaneiag,

2 Ayyeoxelpovpywf] Movada, Xewpouvpywh) Khwvixd,
IIT.NI.

ovpmegrhappPavouévov  twv  hs-CRP  xnaw  IL-6,
raBOg ®ow onuavrn vooneotnta (01 otepaviaio
eMELOOOL0 HOTA TNV GUECT] UETEYXELQNTIXY] TEQ(0OO
%O ETAVELTAYWYT AOY™ BaQLdg ®Mvirng emovag pe
ovoTnuoTKt] GAEYUOVY), 08 oUY®QLON e aobeveic
mov dev eudpdvioav PISH Ze emopevn dnuooigvon
TEQLYQAOLE TNV TEQImTMON emaveloaymyng £EL
aofeviov mov eppavioav PIS peteyyeiontnd. H
peléty megihapfave 162 aobeveig, Ou €EL apamdvo
aoBeveig pe PIS éhafav eEtholo amd To voooxroueio
péoa oe Ayeg péoeg, xabhg BemEnbnre mwg To
o0vOQoHo vmoyweNnoe, OOTL UNEEe pelworn o
ot Bgguoxgaoio oL otov AQOUd TV AEVROV
owoopoiov  arld, Alyeg upéoegc  aQyoteQad,
ovémtuEav yooxtnolotikd tov SIRS, ta omola
TeEMrE 00N yNoav Og EMAVELOOYWYT %OL VOOTMAEin
axopa ko ot Movada Evtatirnfic Ogoameiag.’ O
eQyaotnoLomos éheyyog ovédelEe fruag Pagitntag
EQHOQO(TION,  ONuovTKY]  TAELELTXY]  OUAAOYT|
oppoteQomhevga ®aL emdelivoon TS vedouxrig
AetTtoveyiog.

H evegyomoinon tng dwadirnaociog tg pAeypovig
noL 1 omeAEVOEQMON  PAEYLOVWODV RUTORLVDV
OV TaQATNQE(TAL 0g  TOAOUG aoBevelc petd
mv emépPoaon EVAR, Onovoyel ovnovyio Yo
™V éxPaon avtdv Tov oobevdv, oL omolol otV
mhelovoTTd Toug elvar vPMAoD ®vdUVoU. ZuviBmg
TEOXELTOL VIO NAMHIOPEVOVS  0oBevelg e 0QreTA
ouvodd voornuata. Osweolue omaQaiTnTto  va
Potorovtal vtd otevi) magaxroloONo oL aobeveig
mov avosttvooovv PIS petd v emépuPaon EVAR,
no0mg emiong va  elvol  TQOETOLUAOUEVOL Ol
ovaLoOMNoLOAOYOL YLOL CUVEYT] ROL EVEQYO CUUUETOYT
0T PETEYXEWNTXY] TOVS (HQOVTION Ue OROTO TN
Beltimon g rhvixng Toug xPoong.
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Post-implantation syndrome following endovascular repair of

aortic aneurysms

E. Arnaoutoglou,' M. Matsagkas,? G. Papathanakos,' G. Papadopoulos'

Post-implantation syndrome (PIS) is a non accurately
described clinical condition characterized by fever,
leukocytosis, elevated C-reactive protein concentration
and coagulopathy presenting in some patients after
stenting of the abdominal and thoracic aorta.! The
incidence of the syndrome has been reported to vary
widely between 3-75%. Although there are many
laboratory and clinical data suggesting an exagerated
Systemic Inflammatory Response Syndrome (SIRS) the
pathophysiology and clinical relevance of this condition
have not been clearly described.” It seems that this
response is primarily attributed to endothelial dysfunction
reflecting a type of reaction between the material of the
graft and the endovascular surgical technique. In most
cases this transient SIRS state is generally well tolerated.
There have been reports of a number of patients who
developed an excessive inflammatory response in the
early postoperative period after endovascular aneurysm
repair (EVAR) associated with serious complications;
however they don’t provide detailed descriptions of these
cases.’

In our hospital we have studied PIS systematically.
In a recently published paper we reported that patients
with PIS (35%) showed significantly higher plasma

concentrations of inflammatory markers including

hs-CRP and IL-6 and significant morbidity (acute
coronary syndrome in the early postoperative period and
readmission due to excessive clinical signs of systematic
inflammation), as compared with non-PIS group.* We
have also reported the readmission of six patients who
developed PIS postoperatively. The study included 162
patients. The six readmitted patients were discharged
from hospital within a few days as the syndrome was
considered to be resolved because there was a decrease
in both temperature and WBC count but several days later
they developed features of SIRS leading to readmission,
even to the intensive care unit.’> They presented with
mild pericarditis, significant bilateral pleural effusions
and a deterioration of their renal function.

The activation of inflammatory pathways and
the release of inflammatory cytokines that has been
observed in many patients after EVAR raises concerns
of inducing postoperative morbidity, especially in this
high risk surgical population. They are usually elderly
patients with several comorbidities. We suggest that
patients developing PIS after EVAR should remain
under close surveillance and that anaesthesiologists
should be prepared for a continuous involvement in the
postoperative care of these patients to improve their
clinical outcome.
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