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OAHTIIEX I'TA TOYX XYITPA®EIX

Ou ggyaoteg mov vroPdAlovron yio dnpooievon amootéllova
povo niextoovirnd otn dievBuvon:

dimivals@otenet.gr

%o ®oT” eE0IEDN HOL LOVO LIE GUVEVVONON OTIV TOXVOQOUXT)
devBuvon:

Anuftong Bahoopidng

Avominwtig Atevbuveig ZOvratng:

«EAMvixn AvoioOnorohoyio»

Bouothwv 26

151 21 ITebxn,

ovpupwvo PE TIC 00NYiES OV OvVAPEQOVTIUL OTO TUNUA
«ITgoetopaocio Tov deboovx». O egyaoies vrofalhoval otV
eMAnvind) xou ayyhuun yhwooa.

Tevixég 00N yieg
3to meeodd EAAHNIKH ANAIZOHZIOAOTTA
onuooteboviar  xhvirés oL TEWROUOTIRES  MEMETEG,

evOLapEQOVOES TEQLITTMOELS, GpBoa avaordrmong, eldrd
Go0pa, Gboa cUVTOENS ®aL EMOTOAES QOGS TN ZUVTAEN.
Emiong, pmopel vo dmuootevfoiv xoutxés Piiov mou
amootélhovtol ot Z0VToEn YU autdv T0 o%oTd now OAiEg
0Tt EMOTNUOVIRES CUVOIVTT|OELS.

AELohéynon xo drogbmoers. Oha ta deBoa vopdrhovral
ot 2vvtaxtxn Emutoom yia volor. H Zvvroxtint) Emtgorm)
ewdomolel Tovg ovyyoadels av to dpbBo Toug éyive dexto,
0moQQipON e N Y0eLATETOL TEOTOTONOELS TIOLY YiveL dextd. Ou
OUYYQAPE(S TETEL VO ®QOTOUV avTiyQado GAOV TOU VK0V
710V VIIOPAALOVV 0TO TTEQLOAKO, 1ABMDG RO TS AAAnAoYRADLOG
ue tn Zvvroxtin Emtor).

O AevBuvtiig Z0vtakng éxel 1o duralmpo vo Tnthoet Oha
TaL OTOLYE(OL 1O DEDOUEVOL TTOV TTQOERVPALY RATA TN dLeEyyT)
™G HeAETNG (€ynoLom oo apuodia OQYavVa., oUYRATAOEOT
000evDV, OTOTELEOUATO %.ATT.).

Tuvodevtixn) emotor). H goyaoio ovvodevetan amd
€MOTOM], OTNV Ofmotal oL ouyyQadels avapégovv OTL TO
VA0 TG LEAETNG, OEV €xeL OUYYXROVWS VTofANOel o€ nolom Yo
dnpooievor, olte £éyxer dnuoolevOel oe dAlo mEQLOOO.
EEailpgeon oumotehoV oL OMUOOLEDOES G  TEQIMNELS
ouvvedpiwv. OloL oL cuyypadels mEOoVTOYQGPOVY TNV
EYRVQOTITA TWV ATTOTEAEOUATWV, ®OODG RO TNV TTOQAYDONON
TOV QITOXAELOTLIROU SLROULMUOTOS TG TIVEVIOLTLRTG LOLORTN TG
otv EAAHNIKH ANAIZOHZIOAOITA. H emotoAf
OOQMVETOL ROL OJTTOOTEMNETOL EYYXQWUN OF MAEXTQOVLXT)
poedt bmp, jpg, tif ) gif pe péyroto péyebog 500 kb pali pe tnv
goyaota.

HOwda »ov vopuzd Oénoata. =t pebodoroyia, ol
OVYYQUdE(S va avadEéQouy OTLyLa TV dLeEarywyn T uehéTng,
whvirig N egyaotnoLaxig, Ehafayv v £yxoLon tg auddLag
Emtoortig Agovtoroyiog tov NOGOXOUEIOV %L, TIQOXELUEVOU
yioe whvixd] €Qevval, va £XouV T ouYROTAOEST) TV aoOEVDY
Iov  pedeTnOnuov. e gQyaoleg TOU  xONOLLoToLOnra
TELQAPATOTWA, VO VTTOPAMAETOL ®ow 1 GOELDL TNG OEUODLOG
emTOTNG. Agv TQEMEL VA OVOPEQOVTAL TO. OVOUATO 1) T

aQyrG Twv ao0EVOV, 00TE Vo avoryvmeiovton oL aobeveig
0g PWTOYQUPIES, EXTOC AV VITAQYEL £YYOAPT oVyrOTAOED)
toug. Edv xonoomototy vixd mov £ouv 1o youpuEVmS
OMuootevBel, Omwg Tvareg, ELROVES 1) RE(UEVAL, VO ATTOOTELAOUV
pali pe v egyaoio Ty AdEL TOV GUYYQADEMV ROl TOV EXOOTY
yLoL TV ETOVOONUOGTEVOT).

IMpocrownacio Tov dgov. Yropfdrlovtal to mowtdTvmo
g€ Ynduaxny uoopn amo tov xeluevoyodpo Word (Microsofi®).
H egyaoia vo elvow daxtuhoyQadpnuévn pe dapdodmon
oehidag A4, meobdoto Tovidyiotov 2,5 cm xar OuTAG
dwdotnua oe 6Ao TO meluevo, mivaxes xor AeCdvreg. H
aoBunom twv oeMdmv va paiveton 0to emdivo deELd dxeo g
oehidag. H oehida tithov Goboov aobueital pe 1.

To neipevo meouhapfdver oehida Tithov, meoihnym,
ewoaywyn, upebodohoylo, amoteléopata,  ovlnmnon,
eV aLOTiES, aryyhnt) ey, PpMoyoadia. 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
TIQOEQYETOL 1) EQYALOLAL, TO Ovoua, TN dlevBuvoT), ToV 0ELOUO
Thedp@vovu xou fax Tov ovyygadéa mov elvan vIELBUVOGS Yo
™mv ahnroyoadia - emrowvmvio pe T Zuvtoxtini] Emtort.
Na avadpégovtar oL myég OLROVOMXNG OTNELENS YLt TN
deEaymyn g perétng (votitota, hoQuoxevTIHT ETALQEI,
Poapelo %n.Aw.), epdoov vrdoyouv. Zro TEAOS TG oeMdOg
T(TAOU VO avadEéQeTaL £Vag oUVTOUOS TITAOS.

EAvien) negidqyn. H meolnym auti) yoddetor ot
de0teQn oehida. TTQOXEWPEVOU YLoL RMVIRES AL EQYALOTYQLUKES
peléteg, oty meQiAYm meQLhapBdvovtol: 0 oxomos THS
uerétng, n uebodoloyia, to amoreréouata, oTta omoio TEMEL
va avagéeovial ov uEoes Twég, oL otabepés amoxlioets,
n otauonxy afwAdynon xar ta ovumeodouota. Ou
eVOLOPEQOVOES TIEQUITTMOELS, OL OLVOLGROTTIOELS KO TOL ELOWAL
GBoa va ovvodetoviar atd olvIoun mEQIMYN. Znomdg
™G oUVTOUNG QTG TEQIMYNG elvan 1 peTddQaon TG TNV
Ayyhxi). Metd v meoiinym yoddpovrow ot Aé€eis- xleidid, mov
emmhéyovtal omtd Tov xaTdhoyo Tov AEEwv ov dnpocteovtol
07O TIEQLOOLXO.

H ayyhuf meoidnymn va elvon moth petddpoaon g
eMN VNG 1] TEQLOOOTEQO EXTETUUEVY), e ETurEDAMIOES: OX0TOG,
uebodoloyia, amoteléouara xar ovumeodouara. H ayylui
neQiAym moonyeltan Tov natardyou TV PiMoyoadirmv
avopooV xou EQLALUPAvEL T AEEN “summary” otV aQyh
™G 0eMdag. AxohovOOUV Ta OVOUTO TWY TVYYQapEwY ue
xepaltaia, omws oL idwoL Ta yodpovy otny Ayyiu, o Titlog
THG EQYAOLOG %O TO XEUEVO TNG Ay YIS TEQIANYNS.

Ewoyowyi). Avadéoetal To oxemtind g eQyooiag xa
dlevrguviCetal o o%omdg TNG.

Me0Bodoroyia. [Tegrypddpovton pe hemropépera 1 péBodog
%o 0 eEormuopdg mov yonotpomotOnxrav. o xabieompéveg
pebddovg divetor M Pproyoadint] avadoed g aQyns
myhs. Ta phopomo ovodEQovTon e TN GaQUAROMOYLXT| TOVG



ovopaoia. [Tegrygddetar 1 uEB0dOg TNE oTOTLOTIRTG AVAAVONG
TOV TTOTEAECUATWV.

Amoteréoparta. [Tagovoldlovrol o xelpevo, mivoreg 1
YoOopurég TaQaoTdoels. No amopelyeTan 1) eovAMYT| TOV
OTOTEAEOUATWV OE RE(UEVO, TH{VARES RO ELOVES. Ze TOREVOEON
VO OMUELDVETOL 1] ETMOVNTH BE0T TUVARWDV HOW EROVOIV.

Tuiinon. Zuinteiton 1 ooudadTNTO TOV EVENUATWY,
dilveton Eppoon ota véa oToL el IOV TEOXRDITTOVY ATtd T
UEAETN now OUVOEOVTOL TO. AOTEAECUOTA UE EXEVA OO
mponyovueveg uehétes. Katahnyel oe ouumégoaoue mwov
otneitetol Gueca ota OTOTELEOUATOL.

Movadeg puéronong »o svufora. Movades natog, uinrovg
noL Oyrov elvou, avtiotowya, to xhdyoauuo Pdoovg, To
PETEO %O TO AlTEO. Ol CUYXEVTQMOELS VO OVOLDEQOVTOL HATA
TQOTI(LNOM o€ YoapupopdgLa (st mol/L) avti og povadeg pdog
(mg/L). Ov povddeg mieong eivar mmHg 1) cmH,0. Mmogel va.
xonowpomo0eil 1 povéda TeoNS TOV CLOTNUOTOS LOVAIWV
SI, kPa. Ta oOpfola vo yoadpovior 00wV e TOUG HMOLHES
Tov Aebvoig Ogyaviopot ITpotvmomoinong.

Bihoyoadica. ITegihapufdvovrar povo Piployoodies
GeBowv, eAMMVIROV noL EEVOV, ®aL TEQIAPEWV  TTOV
dpootetoviar oe meQLodd mov meQLhapfdver o Index
Medicus. O Qi pelg dev mémel vou lva TOAAOTEQES TWV
TOUDOV eTMV. OL avoryvidoTeg OETEL VL €Y 0V TIROOP 0T Ot Oheg
g Prproyoadies. O filoyoadies apOpotvion pe agafirois
aoOpols, pe T oeld mov gudavitovrar oto xelpevo. Zto
%ne(pevVo, ot PBMOYQAUPIHES TOQOITOUTES YOADOVTAL UE TOV
avEovTta aplBpd Tov G£QOVV 0TO PPALOYQAPIL RATANOYO MG
enbéteg na, edv elvar 0To TEAOG TNG TEOTAONS, YOAPOVTOL LETA
™V tedeia. Ze nd0e PipMoyoadin avapoed avayoddovtal
Ta emmifeTa xat Ta aQyxd SAwv TV CVYYQAPEWY, 0 TITAOS TG
goyaotag, o TITAog ToV TEQLOOHOU O aVVTUNON GOUPOVA UE
to Index Medicus and Science Citation Index, 7o €é70g, o Touog
o oL 0eAides (modtn xaw tedevtala). O uéyiotos albuos
Biprioyoapixdv avapoodv avd deboo evar 25. [Tgoxeiuévov
yia deBoa avaoxdmmong, eivar 0extés uéyot 50 fifrioyoapurés
avagopés. Mall pe tnv eoyaoio va QmOOTEMMETOL HOL
dwtotumia TG TEMOTNG oeMOAS OAMV TWV EQYOCLDV TTOV
avapégovtan oto xreluevo wg PMoyoadinés 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 % Movoyoagia: Booij LHDL. Neuromuscular
transmission. London, BMJ Publishing Group 1996, pp. 124-59.

Kepddato ge Bifrio: 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 daxturoygadeltal o8 ¥weLoTH
oeMda now pe duthd dudotnua. Ou mivares aQOuovVTAL UE
0QaPLrolg YOQANTNQES UE T OELOA EUPAVLONG OTO AEUEVO.
H AeCdvta yia xd0e mvoxa yodeeTol emdve amo Tov mivaxa.
Agv ¥NOOTOLOVVTOL VITIOCTUELDOELS. Ot LOVADES LIE TIG OTTOLES
endpoalovtal To amoteléopata ovoryoddovtal oe aeévieon

oty ayn »&dbe otNing. O otabeés amoxhioels Gpégovton
péoa og mapévieon (sd), oyl wg £. 'Oy TeQLo00TEQOL AT TQELS
alvorreg avé dpBoo.

Ewoves zou portoygadics. Eyyoopes dpotoyoadies f
OYTUOTO LETOTQETIOVIOL O ALITOYQMOELS TOV YRQL, EXTOG RO
av oL ovyyadels avalapdvouy To ®O0TOS EXTUTWONG.
Amootéhhovtal oe MAextoovixf poedn bmp, jpg, tif ) gif
pe péyoto péyeBog 250 kb m #dBe pio. H ovopaoio toug
avtiotolyel ot 0éomn Tovg oto xeipevo (my. ewmova 1.jpg).
e meQlmTwon ov oL pwToyQadies £xouv OTOAEl EYXQWUES,
av eV VTTAQYEL OLALPOQETIXT] EVNUEQWOT), LETOTRETOVTAL OF
QOTIROUOVEES XWEIG CLUVEVVONOY pE TOVS ouyyoadeic. Ou
YOOPHES TAQAUOTAOELS, TO OYT|UOTO. KO TO YOOLLLUOTO TV
oMUtV TEmEL va. elval oxedlaouéva emayyehpotind. Kade
dwToyoadia, emdva ) oxfua va ovvodeveTaL amd oUvToun
meolentind] AeCdvra. Oleg oL heChvteg daxtuloyoadpoivral
pe Oumho dudotnua og pio oehida wow e€nyotv opPora,
vobupoto ) aBpots mov péel 1 ewmdva. Oyl meQuochTeQeg
o710 TEELS EmOVES avd 6.pB0o N 0 cUVOMrAg 0ELOUOS TUVAXWY
%O ELROVAV VOL UV VTteQPaiveL Toug EEL.

Agboa

1. KhMvinég zon goevvnuxés pneréres. ITogovoldCovv
TO. OTTOTEAEOUOTOL TTQMWTOYEVOUG RALVIXTC 1] EQYOOTNQLOMTG
€0evvag (xeiuevo 1500-4000 AéEeis, un ovumeoiiaufavouévng
™G TEQUANYNS, My dxwy xal fBAloyoapidv).

2. Khvirnég megurrmosrs. Ilegryodipovv unpés oelpés
HMVIRODV TEQUTTMOEWV 1] o povN megimttmon). I'ivovtan dexntég
epOoOV ahoolv véa Begasteilo 1) OmdvIoL ETMITAOKT] RO/
oNUAvVTKG 0ovviOT rhwvird pawvopeva (xeiuevo 800-1500
AéEelg). OL evOLAPEQOVOES TTEQLITTMOELS TTOU OLVAXOLVAVOVTOL
and eWdirevpévoug ota Metenmmoudevtind Mabfjuata g
EMmvieng AvawoOnoloroywnic Etawgelog pmogotv emiong vo
dnpootevBoiv oto meQLodnd. O aLOUdS Twv cuyyeadpémv dev
umwoel va. vrtepPaivel Toug TEELS »aw xot’ eEaipeom pe adela
™G Zvvtaxtinig Emtoormig toug mévTe.

3. Avaoxomioers. Eivar dpOoa ov adpoov otig rhvinég
1 faowrég emothues, Ta omoia meQLyodpovv, aELohoyolv no
mpofaivouv oe nortind] 10N dMUOCLEVIEVOU VAXOU (xeiuevo
3000-6000 Aé&ets). Ou Bihoyoadinés avadoés oLBpoivToL
e ) oelpd wov epdpaviCovron oto xeipevo. O aQBpds Twv
ovyyadéwv Wmoel vo givan d00 péyotL teels. OL ovaoromoELS
voddpovron petd Ty medorinomn g Zuvroxtinic Emutoomic.

4. EWdwzd apBga. ITegryoddpouv totogund 1 eminougo
0¢pata avouodnololoyxot evoladégovtog (2000-4000 LéEeis).
O a6 TV oVYYQOPEwV UToQel va. elval d0 UEYOL TOELS.

5. Emotorés mgog 1t Xvvragn. Ilegihapfdvouv
ovvropo. oxOha yuoo dmpootevBévro deBoa 1 Béuata
veviroU evolodéQovtog. TTETEL Vol elval AVTIHELUEVIRES ROl
emowodountnés. Ymopdahhovtan og 3 aviiygodpo (200-400
Aéeic).

6. Onihieg Emotnuovizav Zvvavticeov. AGogoiv Tig
Paowrés emoTues, VITOELOOTNTES KL ELOKOTNTES CUVADE(S
ue v AvaroOnolohoyia (500-1000 Aé&ers).

Awaonevdotnre 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
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Book or Monograph: Booij LHDJ. Neuromuscular
transmission. London, BMJ Publishing Group 1996, pp.
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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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Apboo Zvvraéng

EAAnvitj AvauoOnotoroyio 2012; 45: 74

VY00V OUTAVTI|G1] 6TV XQi01)

2. Aarovpévta

H ElMnviel  AvawoOnowoloyia  doyloe  vo
endidetor amd w™v EMnvixn) AvowoOnoioloyunt
Etougeio otn denaetion Ttov 1960. IMapéyel To Prua
TEOPOANGS TOU emMOTHUOVIXOD €QYyou Twv EAMvev
avalonooloymv  xwor Yoo TOMES  deroeTieg
HOMUTTTE TO %EVA Of OOAXTIHG  OUYYQAUUOTOL
avaloOnotoroyiog pe eldwmd Tevy.

Ov  wougot  aAldlouvv  xaL  onueldvovtoL
onpavtirés eEeliEelg mov apogoiv OAA TA LATOLXA
EMOTNUOVIXA TTEQLOOKA ®OL TEQLAALUPBAVOUY OXOUOL
1O TIS 0ONYIES IOl OLOLOHOQPT] VTTOPOAT EQYATLDV
mog  Onpooievon. Eilpaote vmoyoempévolr  vo
avtomoxQLdoiue 6hot otig oUyyeoves mpoxinoels. H
onueQuvi) emoyf yogaxtneitetol amod tn duvatdTnta
UETABO0MNG TNG TANQODOQINS e TOYVTNTA LOVOOILXT).
H toydmrta avti] dieuxohivelr t)v MAEXTQOVIXT
vrofol] wou  OlexmeQaimwon g xelong  Twv
VIOPAANOUEVV EQYATLDV.

H nmhextoovixn) emoyf moofdiiler og maryrdoo
PAne T emotnuovirés eEehiEels. To evel nowd
emPailer TN duvaTOHTNTO EMHOVOVIOS LE HOLVY|
vhoooo. To tehevtata Toia xedvVIa dnpooteovTal
oha ta doboa g EAmvinig AvoawoOnolohoyiog
oe dUo yhwooes: Tnv EMnvixny wow v Ayyhd).
EmdimEn pag fltav va dievglivoupe ta 6QLo g
EMUOLVOVIOG UE TN XOTOTN ™S ayYMxrNG YADOOWG
1Ol OUYYQOVIS VO OLOTNOTICOUNE TNV EMANVIRT] MOG
YAOOOO, Tov eEehiyOnure edd nou yLheties péoa amd

ol Ut dradgopi] otV LoToRio TOV YQAUUATWY
O TEYVDV.

To dLadinTvo AVATTOOOETAL CUVEY DS ®OL TTOALOL
dadwtvonol TémoL ®oAUTTOVY ONUOvVTIRG PEQOC
Tou ddoxTIROU €Qyou TV cuyyoouudtwv. H
mooomafela  avafdbuong g moOTNTAS TV
EMUOTNUOVIXDV EVTUTIMV ATAOKOAEL OVVEXDS THV
emotnuovixy] xowvotnra. Ymdoyer n dvvatdtnro
aEohdYNoNg TOV evTiTwV Ue opoeldeig Oeinteg
OV ¥ONOLWOTOL0UVTOL Yo Vo PabporoyoivTot
TEQLOOLRAL.
ETUYEQNUATO  YIOL TNV TANQN  OVTLXATACTOON

TO.  EMOTNUOVIXG IToofdirovtan
™S évtumng HoQofS TV TEQLOOW®MY Oamd THV
nhexntooviny. Oswoeltal OpUwg OTOQAITNTO VO
ovvey(oeLva ELEYYETALT TTOLOTNTA TV ONUOCLEVCEWV
amd TNV €mMTEOM] AEIONG TWV EMMOTUOVIXDV
EQLOOLRWV e TNV vV »aw v €yyimon g
OUVTAXTIXTG ETUTQOTNG.

Anodpaociotnne vo. VIOOETNOOVUE TIG OUYYXQOVES
TAOELG TV ETMOTNHOVIXMV TTEQLOdMV. H naBiépmon
™G 0VYYQ0VNG NAEXTQOVIXTG LoQdTIS TG EAANvIxi|g
AvowoOnoloroyiog evelmotoiue 6t Ba amoteléoel
™) dNoVQYHT MU 0TIV OLHOVOLUXT] CUYRVQIOL, TTOV
eNEEATEL TNV TOQOYWYT] OAAAL KOL TNV TTOLQOVCLALOT
Tou emoTnuovirol €oyou. Koatdrte ota yéola oag
T0 TEAEVTAlO £VTUTO TEVYO0G. ATIO TO ETOUEVO TEVYOG
1N EMiviety AvawoOnororoyia 0o epdpaviCetor otov
wotodtomo g EAE apyud 000 ¢poéc to edvo.



Editorial

A crisis inspired approach
S. Lacoumenta

Acta Anaesthesiologica Hellenica, the official journal
of the Hellenic Society of Anaesthesiology, was first
published in the early 1960s. It is the projection platform
of scientific work produced by Greek anaesthesiologists.
For many years it bridged the gap in anaesthesia textbooks
by publishing special issues.

Times are changing and there are marked
developments affecting all scientific journals including
guidelines for the uniform submission of papers. We
all have an obligation to rise up to modern challenges.
Our times are characterized by the high speed at which
information is communicated. This facilitates the
electronic submission and processing of scientific work.

The e-era presents scientific developments to the
world. To address this wider audience, a common
language is required. For the past three years all Acta
Anaesthesiologica Hellenica articles are published in both
Greek and English. We aim to push the communication
barrier through the use of English whilst preserving our
very own language which has transcended thousands of

Acta Anaesthesiologica Hellenica 2012; 45: 75

years through a long historical journey.

The web is constantly evolving and many websites
cover a substantial portion of medical textbooks. The
scientific community continually strives to improve the
quality of scientific journals. The existence of agreed
indixes enables quality control. There is scope for the
complete replacement of printed material by an electronic
form. However, there remains a continuing need for an
editorial board that reviews submitted work and monitors
the quality of publications.

It has been agreed to adopt current scientific journal
trends. We hope that the establishment of this new
electronic form of Acta Anaesthesiologica Hellenica will
be a creative solution to the financial burden affecting
the production and presentation of scientific projects.
You are holding the last printed issue. From now on Acta
Anaesthesiologica Hellenica will appear on the Hellenic
Society of Anaesthesiology website initially twice a year.
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Kiwixn uedétn

Mogayovtes meoPfreyns Ovoxoriag 1 amotuyiog TNV
tomo0étnon evoofooyyitzo cwinve OLTAOL CUAOU Yo
QTTOXAELGUO TVEV OV,

E. T'ahalolha, M. Avayvootomotvlov, K. Iamawyani, ©. Makayidg, I'. Boyiatlng

Iegiinyn

Tuomog: AEohoyNOnrov oL TaRayovTeS mou duayEQAIVOUY TV eLooymY evOoPoyytrol cwAfva duThol
avhot (EBZAA) Y100 0torAeLoUO TVEDIOVA UTTO GUEDT) AALQUYYOOXOTTNOM).

MefBodoroyia: MeletnOnxrav 233 aobeveig ASA I-III mov empodnerto va vroPfAnbolv oe yeviui avaioOnoio
v Bweanotouf| pe amoxhelopd mvebuova. Eyive hemtopeons puowmi eEétaom aggaywyol, evd 1 ovoTTo
OEQLOMOU pE PAoxo %ol aond vd yevirt] ovaodnoior aEoloynOnxe pe yonon tetpafdaduoag xhipoxrag. H
elooymyn aglotepv EBZAA £éyive pe Gueon Aouyyoordmnon xat 1 0001 tomobétnor toug emainOelTnre ue
nhvird rorrhola. H tomofétnon EBZAA ta&wounOnxre wg evmoln (E), dvoxroln (A) f amotuymuévn (A) (E:
emTUYNG LETA oL TROOTAOEL, A: emTuy g LeTd &0 £wg TEELS TROoTAOELES, A €TEQOTAEVQT BEON 1) VETTOQ®NG
amonhelopos 1 advvopio teowdnong pLetd teels mpoomddeles). H avdlvon éyive pe doxtpooio X*>not ANOVA.

Amoteréopara: H tomobétnon EBZAA ftav e0nohn oe 158 aoBevelg (68%), dUonohn oe 40 (17%) non
amoTuyNuéVN o€ 35 (15%). OL madryovteg tov cuoyeTiCovtay pe d0oxron not amoTuynuévn tomobétnon EBZAA
ftav to yuvoawreio ¢pOro (E: 54%, A: 21%, A: 25%, P=0,03) now 1 purgoyvadio (E: 55%, A: 27%, A: 18%, P=10"*).
H pewwpévn otegvomwymvixt] ambdotoon (E: 18,1£2,1, A: 17,6£1,9, A: 17,2+1,8 cm, P=0,04), 0 avEnuévog deintng
uétog oopatog (E: 25,6445, A: 26,2448, A: 27.8+4.9, P=0,04) »ow To 10toowd xeoviag owvogeotas (E: 54%,
A: 13%, A: 33%, P=0,03) BoéOnnav 0tL cuoyetiCovtal pe amotuynuévn tomobétnon EBZAA, evid o d0oxohog
agQLopods e pdono meoommov rat aord (E: 43%, A: 46%, A: 11%, P<10*) ovoyetiCetow povo pe ddoroin. H
0001 Tomobétnon EBZAA dievrolivetan amd tn peyddn nhxio (E: 60,1+13.3, A: 57,0+13,5, A: 58,£13,0 ét,
P=0,04) xou v éMherprn 0do6vImv Gvo 1) xdtw yvébov (E: 85%, A: 11%, A: 4%, P=0,009 nav E: 75%, A: 17%,
A:8%,P=0,02 avtiotouya).

Tvunepdopota: Ta xaantnolotnd ov cuvoyetiCovtal pue d0oroAN ol amotuynuévn Tomobétnon EBZAA
elvar To yuvaureio Ao naw 1 urgoyvabia. H mayvoagxria, 1 ehottmpévn oteQvommywvin amdoTaon 1ol T0
10ToQXd QLVOEEOLaS oVVOVALovTal povo pe ammotvynuévn tomobétnon EBZAA. H duoxolio otov aeQuopd e
UAORA TTROGMITOV %Ol 0Lo%O GUVOVALETOL ue dVOKROAY, alhd OyL atoTuyNUEVY ToTtoBéTtnon EBZAA. Tovvavtiov,
1 TEOYWENUEVT NAiol ot 1) EAAeLPn 0dOVTOV dLEVROADVOUV TOV ETUTUYT) ATORAELOUO TTVEVHOVAL.

AéEerg whewdud: Aegpaywyos. Aeguopds. Ilvebpoveg (toayela-fooyyor). ALdooAvmorn evOOTQELXT):
Evdopooyyinds cwifvag dumhol avhol, ammorAhelopos vetpova.

I IOQGT’] eLoaywyn  TOv evdofoyynov omoxhelopd  mvebpova  oyetiletar, Oy pdvo
ocwhva.  duthot  aviot (EBZAA) va LE TNV EMOQ®N 0QOTOTNTO TOU AdQUYYD ®ATA
™V dueon AoQuyyooxdmnon, oAld koL pE T

I N.N.O.A. «<HZQTHPIA»

IMagovolboOnre ot ovvedolon TV EQYAOLOV
moog Podfevon tov 190v ITavelifviov Zvvedgiov
AvaioOnotoloyiag, 12-16 Moafov 2011, Thraki Palace, )\GQUYYOUKOTCWd evpfjuato  Cormack-Lehane 111
AdeEavdoohmoln (emyloTTida poOvo oQati)) WToEel Vo €xeL EDROAN

OVATOMUXA  YOQUXTNOLOTIHG  HOL TS OLOLOTAOELS
Tov TOYELOPOYmOol  dévtoou. AocOeviic e



ITPOBAEWH AYZKOAOY AITOKAEIZMOY IINEYMONA

TOmO0€TNON ATAOU TQOYELOOWANVOL UE TN YOTOM
unotov Eschmann, ev®d Ttovvaviiov aobeviic ue
€UNOAOTEQN AAQUYYOTROTINON (IT.). TUN O YAOTTIOS
opatd, Cormack-Lehane II) pmoget va €yxel 0O0oroAn
M axoun ®ow ad0vaTY TQAYELNXRT] SIOWANVWON o€
neglmtwon mov mpémel va tomobetnOel EBZAA.
O moodogopds ™ duvnund  OVorOANGS 1)
amoTuynuévng tomoBétnong tov EBZEAA  xotd
T OLGQ®ELD. TNG TQOEYXELONTHNG OELOAOYNONG
EMTEEMEL TNV RATAAANAN TQOETOLHACIOL YO TOV
A0DOAT) ATORAELOUO TOV TTVEVUOVAL.2

Z%0mdS TG 0RO V00 HEAETNG TTaY 1) AELOAGYNON
TV TaQAYOVTDWV  TEOPAEYNS Oduoxoliog 1) wow
amotuyiag otnv tomobétnon EBZAA mooxeuévoy
va  yoonynOel avowoOnota evdég mvebpovo o€
aobevelg ou dev €xouv mEOdavels avwuaAies Tov
0EQAYWYOU.

Me6odoloyin

Aoppdvoviag vmoyn Ot 1 ouyvoTNnTA TG
amotuyiag tomoBétnong EBZAA  ywols ™
xoNon wvooxdmov elvor peydhuteon omd 10%?
moaypatomoOnxe avaiuon Loyog mov £0e1Ee OTL
N peAéTn Touhdylotov 200 meQLoTATIRMV glye oYY
peyaliteen ammd 95% mooxreluévou va amodey el
oV VTAQEYEL OTATIOTIXG ONUAVILKT] CUOYETLON TWOV
TOQOYOVTIWV 7OV peleTHONxav pe TN duonolia 1
™V omoTUYo TOoT0BETNONG ANV dLTAOT QUAOD.
Metd v €ynoon g Emotnpoviriic Emtportig
AOL YQOUTTY) OVYXOTAOEDY], OUUTEQIMIPONRAY OTN
pehétn 233 aoBeveig (181 Gvdgeg, 52 yuvaireg),
duonng notdotaong notd ASA (American Society
of Anesthesiologists) I-III, nhxiog 17-85 etv %o
ocwpotnot Pdooug 38-143 kg mov mpoonibav rotd
dwadoynf) oed  mooxelévoy  vo  vrofAn0olv
oe yevwxi] ovawoOnoio yioo OweaxoyelovQYyLXY)
eméuPaon pe amoxrhelopd mvevpova. AcBevelg ol
omoioL elyov eEagync avtevdelEels tomobéTnong
EBZAA yio ammoxhewopd mvebpova 1 avtevoeigelg
OEQLOMOU HE LAOKA TIQOCMITOV KAl OXO (T1.). TaLyElo
eloaymyn oty avowodnoia, eEaQync oxedlaopdg
EVmviag dtoowivmong) eEagédnra ammd T pehétn >
Emiong eEauébnurav 600l aobevels elyoav un opaty
emyAOTTIOO ®ATA TV GUEOT) AALQUYYOOROTINO).

"Eva  Tumommomuévo  EVIVTO  OVUITANQWVATOV
amd Tov avoloOnolohdyo ratd T OLdQrELD TNG
TQOEYYELENTIXNG ETioneEYNS, N omolo. YLvoTavV TNV
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mEoNYyoUUev Nuépa amd ™V emépPaon. Zto (dlo
Eviumo  xataygddovtav xhvird dedouéva notd
™ OlhnreEle NS Ew0aywyng oty avowoOnoia.
Katd tn dudiorelo tng moeyyelenTxnig enioneyng
1OTOYQAPOVTOY TO ONUOYQAPLHA YOQAXTNOLOTIXA
tov aobevoig: pvho, nhxia, fagog, 1 og, delntng
uéog obpatog (body mass index, BMI), 1 dpuownn
notdotaon xoatd ASA xor M meooyediacbeico
emépPoon.

H mpoeyyeiontnf] a&loldynon tov aggaywyot
meQUNApPave: potoag
omovduMxig oThANG Yo peiwon éxtaons/rauyng
(rvnundTTa avyéva <90%) 7 mbavi) aotdbela,
avaloylo TEQLUETQOV AOLUOD TTQOG OTEQVOTIMYWVIXY
uétonon
amdoTaoNg He Tov acbevi og oot B€on xaw TV
neGali] oe €xtoon, PETONON YVOOOVOEOIXNG %ol

€heyyo QUYEVIXTG

amdoTao, Bupeoeldommywvinng

diatopeani)s amdoTaoNs #ABMS Rl TOV €YRAQOLOU
pnxovg yvabou, éleyyxo otopatodpdouyya ratd
Mallampati (TalELVOUNON EMOROTUHDY EVENUATOV OE
TOELS notNyoples: 1/2/3) oe nabioth/ovdéteon Oéon
ue M xweic ddvnon xou pe f xweig EAEn yhwoooags,*
VITORELUEVIXRT] AELOAOYNON TTOLQOVGLOLG VITOYVAOLOUOU
(mxgoyvabia), xovtol wow  Twoxy  Adwpod,
TOEYOVTWV VM TOUEWV, PLOKQOYAWOOIAGS, YEVEIOU
(m\hoeg, atelés, MOVOTANL, VTOYEVELD), ENEYYO
odovtootoludv (ol N peown EMhenpn oddvVTwv
avo N xdtw yvédbov, UmaEn xrateotQappévav
000vVIWV),t €heyyo Yo L0TOQO Phya (Yeoviog,
medodatog, moQaymYwos, Eneds), owdEoLus,
xooviag amodooxtinf|s mvevpovondBelag (XAIL:
GoBua, Pooyyitic N eudpvonuo VIO aywyhn ue
noQuLovn N Pooyyodiaotartind),  évrovou
QOYOANTOV 1OBMDG 1AL VITVOATTVOIXOV GUVOQOLOU.
O 0eQLopOg pe PAoRA TIQOCMITOV %Ol 0LOXO %Ol
N dupeon Aouyyooxdmnon yivovtov Ue Tov acevi
o€ 016,01 60dENONS TEWLVOU aéga (sniffing position).
Svyrenouuéva, évo pahdol 1povg mepimov 7 cm
ftov tomofeTnuévo vdatm amd To Lvio Tov aobevoig
nOL TO REPAM MTOV O €xTOOoN. g OAOUG TOUG
ao0eveig €yive TQOOEVYOVIOT HE UAOKO HOL ALORO
v 4 min pe 100% O, pe gof] petorwv aepiwv 10
L/min. Xe #d0e aoBevi Ntav vad magaxorotOnon
0 x0Qdloxdg QuOUOS, M oQTnoloxt TEon, o
%OQEOUOG TNG QUUOoPaLRivng oe o&uyovo (SpO,) naw
10 tehoexrmvevotind CO,. o v ewoaywyh oty
avalodnoio yoonyndnxrav E® 2 mg wdatordung, 2
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mcg/kg oeupovtoviing, 1-2 mg/kg mpomopOing »a
ot aoBeveig agpiCovrav ue 10 L/min o&vydvo. Otav
0 aeQLopog Mrtav emapxig xoonyovviav E® 0,2 mg/
kg cis-atracurium, ev® 6tav Nrav avemoexng 1,0 mg/
kg oounrivuhoyOAivIG.
Emmobofeta, petd v
ovaroOnoio agoloyhOnxe 1 maovoia averaQrolg
OEQLOLOU PUE LATKA KOLOOKO ATTO TOV OLVALOON GLOAOYO
%noLTNQLOL:
1) SpO, <92% epooov otov aobevi) yoonyeitar ue
Oetunn) ieom 100% O, pe pot) ppéonwv aepiwv 10 L/
min, 2) a0ENorn g eofg Twv Ppeéorwv aegiwv >15
L/min, 3) pn wavomoumntixi] éxsttvuen Omoaxa, 4) un
000TO %ATVOYQADNUAL, 5) avdyxn ovyrAToNg
™S pdorag pe dvo yéold, 6) OVTLRATAOTAOY TOU
ovaloOnoLoAdyov amd ouvadehdo pe peyollTeQN
eptelQtol. AVOROAOG OEQLOUOS HE HAOKO HOL OLOXO

glooymyn oty

YONOLLOTIOLDVTAG  To  €Efg  €BL

optobnre n mogovoicn do TOUAAYLOTOV OO TA
TTOQOTTAV® XKOLTI|OLL.

H duadiracio tng evdotoayetanig SlomAvmong
NTOV  TUTOTOMUEVY]. ZUYRERQLUEVA, 1)  AEDOAT
noL 0 Aoupdg tov aobevolg Nrav tomoHeTnuévol
ot Péhtiotn B¢om (Béom sniffing position)” xow
N AOQUYYOOXROTNOT
©VET0 Aauyyoordmo Maclntosh (No 3, 4 7 5).
Ta Aaguyyooxromnd evofuata xotoyoddpoviav
WIS ePapuoyi EEMTEQRMV YELQLOUMV OTO ALUO
oL Yoo TV aEohdynon g AoQUYYOOoXOTUXNG
ewmovag yonolgomoOnre mevtaPada  xAipoxo

TOYLOTOTOLOUVTOY e

(toomomownpévy Cormack-Lehane):® 1a) eudovig m
vhotTida €& ohoxhfjoov, 1B) eudavég povo Tunuo
™¢ YAwTTidag, 2) epudaveis HOVO oL AQUTOLVOELDELS
% OvOQOL, 3) eudpavig LOvo 1 emyhmTTidn, 4) L 0QaTi)
N emyloTtida. Q¢ dVonoln dueon Aaguyyoordmnon
ogiotn®e 1 oaviravoTnTo 0QOONG OTOLOVOTTOTE
TUAUOTOS TWV GOVNTIRDV Y0QODV.
XonowomoOnrov agrotegoi EBZAA°  xnou
yioL TNV €MAOYT TOu peEYEOOUS TOUG PETQOUVTOV 1)
OLAUETOOG TNG TEAYEIOS OTO VPOC TV RAEWDDV OTNV
mpoolomiotio  antvoyoadio Odooxoc>'® Otav
N Odpetgog fltav >18 mm emAéyoviav EBZAA
41Fr, 6tov ftov 16-18 mm 39Fr ko 6tov frov 14-16
mm 37Fr."® H tomoB¢tnoi toug ylvovrav pe dueon
ALQUYYOOXOTINON %ol O €mMOUUNTOS OTOUAELOUOG
nmvebpova  emolnBeboviav ue xMvird  xolthola,
oedouévou OtL 1 mTEAGPaoT og EURAUITTO LVOOROTILO
oev Ntav mdvta duvati. Avaloya pe To Voot

E.TAAAZOYAA »oiovv.

TG AUEONS AAQUYYOOXATTNONG, VITNEYE OUVOTOTNTA
emMAOYNG xQOTEQOV 1) peyoAlTEQOV HeYEOOUG
EBZAA, #nabdhg ®ou toomomoinong tov oxfuatdg
Tou AuvyiCovtag tov EBZAA, ®ote va mpoohdfel
vovio #Aiong TUQOUOLOL E «UTAOTOUVVL YORED».

EBZAA
emTuyydvoviav

H evyéoewa tomobBétnong tov
toEwvounOnxe:  e0noAn, Otav
EMTUYNG OIOXAEWONOS  peETd  plo  meoomddelo
OlowANvoong - O0oxoAn, upetd OUo 1 TEElS
ROOTA0ELES emrevyOel
QITOTELEOULALTIROG mvebpova -

TIQOXELUEVOV va
QUITORAELOUOG
OTOTUYNUEVT, OTAV  OLUTUOTOVOVIOY — OTIOTUY (0L
petd  telg  mooomdbeleg  OLoowAnvwong  (elte
vioatt o EBZAA mpowBolvtav etegdmievoa, elte
MOY®  avemoQrolg aIOrAELONOV, elte aduvapiog
meowOnofg Tov omv TEayElo TQEA TN XONOoW
uxoTEQOL peyEéBovg EBEAA amd avtd mov oy

elye emheyOet).

H mpoeyyeionunf] aEohdynon ywotav amnd tov
(00 edurevopevo  avaotnolordyo. O  aeQLopog
1E UAOKRO TTQOOMIOV Rl AoxO, 1 AELOAOYNOT TV
ALQUYYOOHOTURMDV EVQNUATWY KO 1] EVOOTQOYELOXA)
OLaoWAvon  ywotav  amd  TOV  ELOKEVUEVO
ovoloOnololdyo, mov fTav vreBuvog yio To ®abe
TEQLOTATLRO.

O notnyoQurég petofANTég moQovoldovial mg
OUYVOTNTO ROL TTOOOOTO €Tl TOLG EXOATO KAL YLO TN
oVY1QLOT) TOUG ePpoQuUOOTN*E chi-square test 1] Fisher’s
exact test. OL ovveyelg petafintés mogovoldlovial
G PEoN TN (x otabeQt) amtdxrALon), Yo T OUYRQOLOT
HETAED TV péomv OQWV TOVS EPUQUOOTNKE,
avéloya, unpaired Student’s t-test 1) ANOVA, »a0mg
emiong xaw aElorodynon tng xatd Bonferroni P-tiung.
Qg enmimedo OTATIOTIRNG ONUAVTIROTNTOS YLt ONEG
g avolioelg ogiotnre P<0,05. Oleg oL avahioelg
éywvav pe T xonon SPSS, version 17.00 (SPSS Inc,
Chicago, IL).

Anoteréopata

Amd tovg 233 aoBeveig mov agoloynOmrav,
otovg 158 (68%) diamotmBnxre e0noln tomobETNoN
EBZAA, 0100540 (17%) 1 tomobétnon aEohoyhonre
g OVo%oAY, evd og 35 (15%) a&wohoynOnxe g
omotuynuévr. Amd toug 35 aobeveic g opddog
TG ATOTUYNUEVNS ELoaymyng, o 15 dromotwOnxe
OVETIOQUNG ATTOXAELOUOG, 08 12 aduvopio IpomOnong
OTNV TOa)ElO ®OL O 8 £TEQOTAEVQOG ATTORAELOUOS.
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Hivaxag 1. TTagdyovtes mov ovoyetiCoviar pe v evyépela Tomofétnong evooPoyy ol cwifjva dmhol avhol. e
TéVOEON YOAPOVTAL EXOTOOTIOIES AVaLOYIES €Tl TOU OVVOLOU TOV RAOE TOLOTIROD TTOEAYOVTA TTOV OELOAOYTONXE 1) TLUES

010.0€01g ATORMONG YLOL TIG TTOCOTLRES UETOPANTES.

E{xoly AVOoROM Amotuynuévn ,
P-tuh
N=158 N=40 N=35
Tuvawxeio ¢piko 28 (53,8) 11(212) 13 (25,0) 0,03
MuwoyvaBia, uétola/cop o 22/2 (54.5) 11/1 (27.,3) 7/1 (18.,2) 0,0001
Agintng patag oopotog 25,6 (4.5 26,2 (4,8) 27,8 (49) 0,04
ZteQvonmwywvirt] andoTaon (cm) 18,1 (2,1) 17,6 (1,9) 17,2 (1,8) 0,04
Puwvdgoota 13 (54,2) 3(12,5) 8 (33,3) 0,03
AVO®OMOG 0EQLONOG ;
LE EoRa %ou 0o 33 (43,5) 35 (46,0) 8 (10.5) <10*
TTpoéyovteg dvw topeig 9 (47,3) 4(21,1) 6 (31,6) 0,07
Hwxio (é11) 60,1 (133) 57,0 (13,5) 58,1 (13,0) 0,04
"EMerpn 0d0vTwv dvm yvéHou 56 (84,3) 7 (10,6) 3(4,6) 0,009
"EMenpn 0d6viov xdtw yvadovu 39 (75,0) 9(17,3) 4(7,7) 0,02

(nivarog 1). To yuvaweio ¢pOlo non 1 purgoyvadio
maovoldlovy  otatotwd  onpovtiky]  abEnon

Amd Oleg TG notayQodpeloeg TAQAUETOOVG
aEloAOynNonNg Ttov aegoaywyol Tou  peleThOnHov

HOVO 1) OTEQVOTIWYWVIXT] ATTOOTAON, 1) IUKQOYVAOia
%OL TO LOTOQWO TNG XEOVIAS QLvOQQEOoLagS Poébnuav
6t ovoyetiCovrow pe v mEoPAeyn  TuydHV
dvoxrolag 1 amotvyiog otnv Tomobétnon EBZAA,

™G ouYvOTNTAG, TOOO OTH OVOROAY, OGO KAl OTNV
amotuynypévn tomoBétnon. O avEnuévog BMI, 1
UELWUEV OTEQVOTIWYWVIXT] ATOOTAON RAONDS KL TO
wotoexd Euvdgowas PBeédnxrav 6Tl ovoyetiCovron

Hivaxzag 2. Katovou twv pelembéviov acbevarv avdloyo pe to AoQuyyooxomxd evofuata. ZOyxolon petago
AOQUYYOOHOTUHMV EVENUATMVY TAENG 1 o 200 évavTt 2 wow 3: “Chi-square test, P< 0,0001. Ze tapévBeon yoddetal To 10000Td
% 070 010VOLO 1ABE RATNYOQLOS SLOOWANIVOTG TG TOOYElOC.

EBZAA: evdopooyyirdc cwiiivag dtmhot avho.

Tomo0étnon evdofeoyymol cwiiva dmhot cvAol

Etxoln’ Aborohn’ Amotuymuévn”

Evoft . A .

VONUATO AUEONS AOQUYYOOROTNONG N=158 N=40 N235
1: Ogatds Mauyyag €€ ohoxhfigov 120 (75.9) 18 (45,0) 16 (45,7)
20: Meguri] 6000m dwvnTr®mv x0edwv 34 (21,5) 13 (32.5) 11 (314)
2f3: Opatol aQutaLvoeldeig povo 3(1,9) 8 (20,0) 2(5,7)
3: Ogpoartn emylwTtido uoévo 1(0,6) 12,5 6(17,1)
EBZAA avd a00evi) =2 0 (0) 31 (775) 25 (71.4)
EBZAA diunv praotouviod yoxed 13 (8,2) 22 (55,0) 21 (60,0)
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LOVO pe ammoTuyio TomoBETnoNg, evid 0 dUOROAOG
OEQLOUOG L€ HAORA TIQOCMITOV OTTOTEAEL ONUAVTIXO
oQdyovto duoxrohiag - oMA Oyl amotuylag -
ewoaywyfns EBZAA. Ze avudiaotol] pe 6ha to
moonNyoUpeva, dlomotdOnxe 6T 1 AvEnuévn niunio
©00mg oL N EAAenPn 0dOVTWV - TANENG 1] HeQury| -
dtevrnolvvouv v tomobétnon EBZAA, (mivaxrog 1).

O mivarog 2 moQovoldler TV xoTavopn
Twv peletnBéviov  aobevov  avdioya pe  to
MLQUYYOOXOTURE EVQTUATA. ALOTOTOVETAL OTL TO
77.5% twv a.o0evdv g opddag Twv SVOROAMY ROLTO
77,1% TV 0.60eviv TG OUAOOS TV ATTOTUYNUEVOV
tomofetoewv EBZAA elyov ogoatés povntinég
¥000¢c, €5 ohouAfoov M peowdg, (mivaxrag 2).
Ztov (0o mvaxo ¢aivoviar xal oL ouyvOTNTES
0V apoQoVV ™V emmAoyh dapogeTivol peyédovug
EBZAA 1) v toomomo{non tov oyfuotdg Tov.

Ov 34 amd tovg 35 aobeveic g opddag
™G QITOTUYNUEVNG TomoBéTnong EBZAA
OLLOMANVOONHOV UE ROWVO TQOYELOOMAN VA HETA
pta 1] d0o amotvynuéves mpoomdfeleg oupPoTinig
MLQUYYOOXOTINONG e AapuyyooxOmo Maclntosh o
novo évag 0.o0evic x0eLdodnre evalloxtixt Texvinn
OLAOWAVOONG e ALQUYYLRT|] LAOKO OLACWAVOONG
tomov Fastrach.

TvCitoen

H wvrbdoyovoa 0webvilg Pphoygadio yia to
OVTIXEPUEVO TIOU  OLOUTQOYUOTEDETOL 1) TTOQOVOA
HMVIRY perétn  elvan  oxedOV  avOTOQUTY.
Suyrergluévo vmdeyel povo  piol pehétn,? mov
oaEoloyel TV ovyvotta  €0QOAUEVNG  TUDANG
tomoBétnong EBZAA (28:200, 14%), yweig vo
OVOADOVTOL OL ETMUEQOVS TALQAYOVTES ®IVOUVOU. X1
perétn awti),? tomobetotvtav o EBZAA pe tudin
TEYXVLXY] ROL OTI OUVEXELD EAEYYXOVTAV 1) BE0T TOV e
%0101 EVRAUTTTOV LYOOROTIOV. ZTNV TALQOVON HEAETY)
dlormotwbnxe 6t To yuvoureio puro, ) luxgoyvabia,
0 avénuévog BMI, n peuwpévn oteQvommwymvir
OTO0TAOY], TO LOTOQWO YQOVIAS QLVOQQOLAG %Ol
N OuoxoMa 0eQOMOU HE PAORO TQOCMHIOV O
aond amotehoUV TUQAYOVIES, TOU OUOYEQAIVOUV
Tov amoxlelopd mvetpova pe yonon EBZAA. Ou
TIQOEYOVTES v TOUE(S AtOTEAOTY 0QLOKO TTUQAYOVTAL
OuoxohMog. Ze aviifeon pe TA TQONYOUUEVO, M
ovENpEVN MMxian ®oBdg xow M EMhenpn 0dovTwv
dleurohrvouv v tomoBétnon EBZAA.

E.TAAAZOYAA »oiovv.

To vyuvaxeto ¢UAO now 1 uxQoyvabia
naQovoLdouv onuavtikt] abENorn g ouyvotnTog
TO00 0T OUOROAN, 600 ®OL OTNV OTOTUYNUEVY
tomoBétnon. To elonua ovtd eEnyeltan  amd
To Yyeyovog OTL oL yuvaireg €youv  uxQOTEQQ
OMUOTOUETQRA  XOQOXTNQLOTIRE OE  OYéon e
Toug Gvopec,!! mov égyovtor oe avtibBeon pE TIg
ueyoritepeg dwaotdoels tov EBEZAA oe oUyxroLon
ne Toug nowois toaxeloominves.? H wrpoyvabia,
VITORELUEVIXA AELOAOYOUUEVT], DUOYEQALVEL TNV 0QOT)
tomobétnon tov EBZAA, AOym tng avoloyirig
aUENoNg tov peyéBoug g YMDOOOS O€ OYECT e
TIg OLOTAOELS TOU OTOMATOGAQUYY, YEYOVOS OV
eumodiCeL TV  mAYUATOTONOT TWV LTTAUTOVUEVWV
YELQLOUMV YLOL TOV ETUTVYT] ALTTOXAELOUO TOV TIVEV OV,

Emiong m tomobétnon EBZAA evdéyetan vo
elvar amotuynuévy, TOoo og vooned o 0oaQ%O.
atopa,'*™ 600 wouw oge  dropa pe pétolon abENoM
Tov BMI, du6tL eivor ouyxvoteQo To EVOEXOUEVO TG
HeYaMC yYAdooag xou emylwttidag, yeyovog mou
LELDVEL TOV ELEVOEQO X(MQO TOU OTOUATOPAQUYYA.
To vynid mooooTd amotvyiog otovg aobevels e
LELOUEVT] OTEQVOTIWYWVIXT] 0tO0TO0T Ba PtoQoloe
va amodoBel otnv TANBwEOTNTA TV OOUDV KL
TO amoPpQUrTI®O OUVOQOMO TV mEoxaAeital. To
LoToQwd QLVOEQEOLOS, TO omolo UeleTnOnre oTa
TAOLOL0L TOU YEVIXOTEQOU EAEYYOU TOU OEQUYMYOU
dalvetan  vo  ovoyetiCetow  pe  amoTuYMUEVN
tomobétnon, AdYwm Tng xeéviag odAeyuoviic Tmv
OOUMV TOV AVAOTEQOV AeQUYWYOU, OTtOGQOENS RO
TOQOVOLOG EXXQIOEWV, Ol OToleg dUOROAEVOUV TNV
000 TOTTA TOV ALEQUYWYOU.

H dvonohion 0eQopot pe pdora IQocmIToV KL
0o%d amoTeAEl ONUAVTIRG TTOQAYOVTA OVOXROANG
ewoayoyng EBZAA. To ebonua avtd Ba pmogotoe
va amodoBel  peQuuig oty ammoTuyia 6Qoong
Tov Adouyyo =natd T dudoxewo g  dueong
houyyoordmmong, 1 omoto  elvol  TEQLOoOTEQO
oVY V] avApesa 0Toug aobeveig e OVOROAO aeQLOUO
HE HAOXRO TTQOOMIOU %OL AORO, CUYRQLVOUEVY] LE
TOV VIONOLTIO YELQOVQEYHO TANOVONO S8 oG na
010 TANOBWEWO TEoowmElD, TO omoio duoroielel,
TO00 TNV eoaywyn Tov oyx®mdovg EBZAA, 600
%Ol TOVUG ATTOULTOVUEVOUS YelLopovs. H moamdvem
mogoationon 8gv  adood TV VIo-opAdO  TWV
aoBevirv mov €youvv dUVO®OAO OEQLOMO UE HAOKO
Aoy EMerymg 0ddvVTV, dedopévou OTL oL aobevelg
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autol elyav natd 0o AOYo €UXOAY €Loaywy|
EBZAA.

Ou mpoéyovteg v Topelg amotehoUV 0QLard
modyovra duoxoiiag dot oty Béom GoPonong
TQWLVOU AEQAL, E(TE M YOOI OQAOTS TWV GWVNTIRDV
%0Q0MV dLoxdTTTETAL ATO QUTOVG 1AL dUOYEQAIVETOL
N ewaymyn tov EBZAA AOyw meQLoguopol tov
omtixol mediov, eite meQLoileTan 1 evyéoeLa Téheong
TOV OITOQOITNTOV YXEWQLOUDV YL TOTOHETNON TOU
EBZAA, Moym tou #vdivou ®ataotQodns (0NENS)
TV OYETHA OYROIDV 0.eQoBaAdI®V TOV.

2NV RO WENUEVT NAxio oV cUVodELETAL OITTO
XAAOQOTNTA TOV OOUWDV TOU OTOUATOPAQUYYO RO
avENUEVN mBavoTnTa EMAELYNC, ®VQIWG OMKTG TV
006vVTWV, dlevrohUveTaL, TOOO 1) ELOAYMYT), 000 KAL)
EXTENEON TV ATAQAITNTWV XEWQLOUDV TOTOOETNONG
tov EBZAA. Qotb00, 1 peouri] éMhenpn odovimv
ouvntmd  mooxohel Ouoxrohiec OTOV  emMTUYN|
QIOXAELOUO  TVEVHOVA, OTOV Ol EVATTOUE(VOVTEG
0dovtec Polorovtor oe tétowo OBéom movu, eite
euodiCovy TV amaaitntn oteodh tov EBZAA,
€(te ®OTOOTEEGOVV TOVS 0lEQOBAAALOVS TOV.

And g vmOAOTES  TOQOUETQOVUSC IOV
oElohoyNOnray, M auyEVIRT VITOXLVNTIHOTNTA, 1|
LEWWPEVY]  BugeoedommywVIRY]  ATOOTOON, TO
TEQLOQLOMEVO  AVOLYHOL  OTOMOTOS, 1 TOQOVsio
7©OVTOU oL YOVIQOU Aapol xat M xotd Mallampati,
TAEN 3, evdd amoTENOUV OOLACELOTOVG TTOQAYOVTEG
TeOPAeYMS haguyyooxromong 1
noL  OoowAnvoong,?  wotdco dev  amoteholv
ToQAyovteg TEOPAEYNS OUOROMAS 1 OITOTUYIOG
omv tomobétnon EBZEAA. Avutd  eEnyeiton

dUonoMNG

om0 TNV ROTAVOUN TWV €uonudtomv g dueong
AoQuyyooromnong. ZuyxexQuuévo dalvetalr  OTL
oyedov oL ool , 1600 amd TV opada TV dVGROAWV,
000 ®aL om0 TNV Opdda TWV OTOTUYNUEVOV
tomobetiioewv EBZAA, eiyav €§ oloxifjpov
00atd AdQuyya, eved megimov 1o 1/3 twv acbeviov
7nOL TOV OV0 TOAVAPEQOUEVOV OUddWV  Elyov
HEQMMS 0Q0TéES PprvnTirés x00dés. Emmpdobeta,
avagpégetar 6t povo évag aobevilg (1/233,0.4%) eiye
OVO%ROAN TEXELANT] OLAOCWAN VWO CUIDWVA e TOV
0QLopo TS ASA 2

IMapd to yeyovog Ot 1-10% tou yevirov
minBuopov €xer dVorOAN Aaguyyoordmmon, 1-5%
éxer dUoxoAn diaowivoon xrar 0,05-035% dev
pmogel vo doocwinvwBel pe ovpPatwd  péoa,?
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TO TO000TO aVTd €lval TOAD peyoritego, otov
mpoxertal va tomofetnOel EBZAA Yo avawoOnoio
evog mvevpova. To peydho moo00td duorohiog
M nou amotvyiag mopatngeitor emeldn] oo EBZAA
€xouvv avEnuévn eEwtegint| dLaUETEO, elval oyeTHA
oxhnEoéTEQOL ®OL N AVENUEVT OUVOMXT axoppio
Tovg mATTEL TN PéATIOTN dLopddwot) tovs. Evid m
TOmOHETNON OO TEOYELOCWAN VA UToQel va pnv
elval OVoROAN, OTAV 1 CUPPATIXT AAQUYYOOROTNOT
QIORANVITTEL 0QOLTH] LOVOV TNV ETLYA®TTIO, 122! elvou
oyedov adivato vo tomobetnOel emtuydg EBZAA
oe aobeveig Twv omolimv 1 YAwTTido dev elval 0QaTH|
pe  dueon AaQuyyooxrdmmon.2E  Ztnv  mogovoa
pelétn Oev €yive mpoomdBela tomobétnong EBZAA
oe aoBeveic pe Ahaguyyooromnd gvofporo Cormack-
Lehane 4, 016t o TVpAT) meoomdbelo TomobETnong
EBZAA pmoget vo mpoxahéael ooPaoéc emmhonég,
omwg ameEGeOomwon aQuTavoedois xo6vogou 1
TQAVUATIOUO TOV aleQaywyon 242

Zuumegaopotind, M mEOYVWON NG €0ROANG
AoQuyyoonommong Oev amoxheier Tuydv dvoxolio
otnv tomoBétnon EBZAA. Qotd00, 600 110 €0ROAN
elvar n haQuyyooxrommon, Tooo Mo Peyain elvar 1
mhavotnto evrolng tomobétmong EBZAA. Ta
XOQAATNQLOTIXG TTOV CUVOEOVTOL UE OVOROAN 1)/
amotuynuévn ewoaywyn EBEZAA elvol 1o yuvauxreio
¢d0ho nan M uxgoyvabio. H duvoxolio aegiopol
HE UHAO%O TTQOOMITOU XKoL OOXO TAQOVOLALETOL
g onpovtnds  magdyovtag  OuoxoAlag  otnv
tomofétnon EBZAA, evd o avEnpévog BMI,
N EMOTTOPEVY]  OTEQVONIWYWVIXY]  ATOOTAON
%ol TO 10ToQd QuvdgEolag ouvdvdloviar e
amoTuyNuéEVN] tomoBétnon. O mpoéyovieg Avw
Topelc amotelolv 0QLard TOQAYOVIA dUOXOAOG.
Touvvavtiov, 11 mEoywENUEVT NAriat %ot 1 EAAEWYM
0do6vtov  devnolvvouv v ewoaywyh) EBZAA.
O mEO0dLOQONOS TOV  OUVNTIHDV  TTOLQAYOVIWV
duoxohiag 1 xzou amotuylog oty TomoBéTNom
EBZAA emtoémer v mQoeTollocion Yoo mbavi
ePaQUOYT]  EVOAMOKXTIXOV — TEYVIHDV, (OOTE O
OTTOXAELOUOS TOV TTVEDHOVOL Vo, eTtevyOel e aveon
1OL AOPANELD YLOL TOV ALOOEVY).
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Summary

E.GALAZOULA, M. ANAGNOSTOPOULOU, K. PAPAMICHAIL, T. MALACHIAS, G. VOYAGIS. Factors predicting
difficult or failed placement of endobronchial double lumen tube for lung isolation. Acta Anaesthesiol Hel 2012; 45:76-83.

Background and objectives: The factors impeding the insertion of a double lumen endobronchial tube (DLET) for
lung isolation under direct laryngoscopy were evaluated.

Methods: Two hundred thirty three patients, ASA I-III, who were about to undergo general anaesthesia for thoracotomy
with one lung ventilation were studied. Thorough physical examination of the airway was performed, while the capability
for bag mask ventilation under general anaesthesia was evaluated with a four-grade scale. The insertion of left DLETs was
performed under direct laryngoscopy and correct placement was verified with clinical criteria. The placement of DLET
was classified as easy, (E) difficult, (D) or failed (F) (E: successful after one attempt, D: successful after two to three
attempts, F: contralateral position or inability to advance a DLET after three attempts). Analysis was performed with the
X2 test, Fisher’s exact test and ANOVA.

Results: DLET placement was easy in 158 patients (68%), difficult in 40 (17%) and failed in 35 (15%). Factors
associated with a difficult or failed DLET placement was female gender (E: 54%,D: 21%,F: 25%,P=0.03) and micrognathia
(E: 55%,D: 27%, F: 18%, P=10*). Reduced sternomental distance (E: 18.1+2.1, D: 17.6+1.9, F: 17.2+1.8 cm, P=0.04),
increased body mass index (E: 25.6+4.5, D: 26.2+4 .8, F: 27.8+4.9, P=0.04) and history of chronic rhinorrhea (E: 54%, D:
13%, F: 33%, P=0.03) were found that are correlated with failed DLET placement, while difficult bag mask ventilation
(E: 43%,D: 46%, F: 11%, P<10*) was correlated only with the D DLET placement. The correct placement of DLET was
facilitated from advanced age (E: 60.1+13.3, D: 57.0+13.5, F: 58.1+£13.0 years, P=0.04) and the absence of teeth of the
maxilla or the mandible (E: 85%, D: 11%, F: 4%, P=0.009 and E: 75%, D: 17%, F: 8%, P=0.02*, respectively).

Conclusions: Characteristics associated with a difficult and failed placement of a DLET are female gender and
micrognathia. Obesity, reduced sternomental distance and history of rhinorrhea were associated only with failed placement
of a DLET. Difficult bag mask ventilation was correlated with a difficult, but not with failed placement of a DLET. On the
contrary, advanced age and absence of teeth facilitate successful lung isolation.

Biffhroyoadpia

1. Shulman GB, Connelly NR. Double lumen tube placement Coriat P, Riou B. Prediction of difficult mask ventilation.
with the Bullard laryngoscope. Can J Anaesth 1999; Anesthesiology 2000; 92:1229-36.

46:232-4. 7. Horton WA, Fahy L, Charters P. Defining a standard

2. Klein U, Karzai W, Bloos F, Wohlfarth M, Gottschall intubating position using “angle finder”. Br J Anaesth
R, Fritz H, Gugel M, Seifert A. Role of fiberoptic 1989; 62:6-12.
bronchoscopy in conjunction with the use of double- 8. Cormack RS, Lehane J. Difficult tracheal intubation in
lumen tubes for thoracic anesthesia: a prospective study. obstetrics. Anaesthesia 1984; 39:1105-11.

Anesthesiology 1998; 88:346-50. 9. Campos JH. Lung isolation techniques. Anesthesiol Clin

3. An Updated Report by the American Society of North America 2001; 19:455-74.

Anesthesiologists Task Force on Management of the 10. Brodsky JB, Macario A, Mark JB. Tracheal diameter
Difficult Airway Practice Guidelines for Management of predicts double-lumen tube size: A method for selecting
the Difficult Airway. Anesthesiology 2003; 98:1269-77. left double-lumen tubes. Anesth Analg 1996; 82:861-4.

4. Lewis M, Keramati S, Benumof JL, Berry CC. What is 11. Ho AM, Ng SK, Tsang KH, Au SW, Ng CS, Critchley
the best way to determine oropharyngeal classification and LA, Karmakar MK. A technique that may improve the
mandibular space length to predict difficult laryngoscopy? reliability of endobronchial blocker positioning during
Anesthesiology 1994; 81:69-75. adult one-lung anaesthesia. Anaesth Intensive Care 2009;

5. Samsoon GL, Young JR. Difficult tracheal intubation: A 37:1012-6.
retrospective study. Anaesthesia 1987; 42:487-90. 12. O’Connor CJ, O’Connor TA. Use of lighted stylets to

6. Langeron O, Masso E, Huraux C, Guggiari M, Bianchi A, facilitate insertion of double-lumen endobronchial tubes in



ITPOBAEWH AYZKOAOY AITOKAEIZMOY IINEYMONA

13.

14.

15.

17.

18.

patients with difficult airway anatomy. J Clin Anesth 2006;
18:616-9.

Arndt GA, DeLessio ST, Kranner PW, Orzepowski W,
Ceranski B, Valtysson B. One-lung ventilation when
intubation is difficult - presentation of a new endobronchial
blocker. Acta Anaesthesiol Scand 1999; 43:356-8.
Conacher ID, Velasquez H, Morrice DJ. Endobronchial
tubes - a case for re-evaluation. Anaesthesia 2006; 61:587-
90.

Yildiz TS, Solak M, Toker K. The incidence and risk
factors of difficult mask ventilation. J Anesth 2005; 19:7-
11.

. Kheterpal S, Han R, Tremper KK, Shanks A, Tait AR,

O’Reilly M, Ludwig TA. Incidence and predictors of
difficult and impossible mask ventilation. Anesthesiology
2006; 105:885-91.

el-Ganzouri AR, McCarthy RJ, Tuman KJ, Tanck EN,
Ivankovich AD.
predictive value of a multivariate risk index. Anesth Analg
1996; 82:1197-204.

Karkouti K, Rose DK, Wigglesworth D, Cohen MM.
Predicting difficult intubation: a multivariable analysis.
Can J Anesth 2000; 47: 730-9.

Preoperative airway assessment:

19

20.

21.

22.

23.

24.

25.

83

. Mallampati SR, Gatt SP, Gugino LD, Desai SP, Waraksa B,
Freiberger D, Liu PL. A clinical sign to predict difficult
tracheal intubation: a prospective study. Can Anaesth Soc
J 1985; 32:429-34.

Hlava N, Wiener-Kronish JP, Campbell L. Intensivist
management of difficult airway problems. Clin Pulm Med
2005; 12:309-18.

Benumof JL. Difficult tubes and difficult airways. J
Cardiothorac Vasc Anesth 1998; 112:131-2.

Kuan-Yu Chen KY, Tsao SL, Lin SK, Wu HS. Double-
lumen endobronchial tube intubation in patients with
difficult airways using trachlight and a modified technique.
Anesth Analg 2007; 105:1425-6.

Cooper RM, Cohen DR. The use of an endotracheal
ventilation catheter for jet ventilation during a difficult
intubation. Can J Anaesth 1994; 41:1196-9.

Suzuki A, Kunisawa T, Iwasaki H. Double lumen tube
placement with the Pentax-Airway Scope. Can J Anesth
2007; 54: 853-4.

Hirabayashi Y, Seo N. The Airtraq laryngoscope for
placement of double-lumen endobronchial tube. Can J
Anesth 2007; 54:955-7.



84 Acta Anaesthesiologica Hellenica 2012; 45: 84-89

Clinical investigation

Factors predicting difficult or failed placement of double lumen
endobronchial tube for lung isolation

E. Galazoula, M. Anagnostopoulou, K. Papamichail, T. Malachias, G. Voyagis

Summary

Background and objectives: The factors impeding the insertion of a double lumen endobronchial tube (DLET) for lung
isolation under direct laryngoscopy were evaluated.

Methods: Two hundred thirty-three patients, ASA I-III, scheduled to undergo thoracotomy under general anaesthesia with
one lung ventilation were studied. Thorough physical examination of the airway was performed, while the capability for
bag mask ventilation (BMV) under general anaesthesia was evaluated with a four-grade scale. The insertion of left DLETSs
was performed under direct laryngoscopy and the correct placement was verified with clinical criteria. The placement of
DLET was classified as easy, (E), difficult (D) or failed (F) (E: successful after one attempt, D: successful after two or
three attempts, F: contralateral position or insufficient lung isolation or inability to advance a DLET after three attempts).
Analysis was performed with the X? test, Fisher’s exact test and ANOVA.

Results: DLET placement was E in 158 patients (68%), D in 40 (17%) and F in 35 (15%). Factors associated with a D or
F DLET placement were female gender (E: 54%, D: 21%, F: 25%, P=0.03) and micrognathia (E: 55%, D: 27%, F: 18%,
P=10"%). Reduced sternomental distance (E: 18.1+2.1, D: 17.6+1.9, F: 17.2 1.8 cm, P=0.04), increased body mass index
(E: 25.6+4.5,D:26.2+4 .8, F: 27.8+4.9, P=0.04) and history of chronic rhinorrhea (E: 54%, D: 13%, F: 33%, P=0.03) were
found that are correlated with F DLET placement, while difficult BMV (E: 43%, D: 46%, F: 11%, P<10*) was correlated
only with the D DLET placement. The correct placement of DLET was facilitated from advanced age (E: 60.1+13.3, D:
57.0+13.5, F: 58.1+13.0 years, P=0.04) and the absence of teeth of the maxilla or the mandible (E: 85%, D: 11%, F: 4%,
P=0.009 and E: 75%, D: 17%, F: 8%, P=0.02"*, respectively).

Conclusions: Characteristics associated with a D and F placement of a DLET are female gender and micrognathia.
Obesity, reduced sternomental distance and history of rhinorrhea were associated only with F placement of a DLET.
Difficult BMV was correlated with a D, but not with F placement of a DLET. On the contrary, advanced age and absence
of teeth facilitated successful lung isolation.

Key words: Airway. Lungs (trachea-bronchi). Tracheal intubation: Double lumen endobronchial tube, lung isolation.
Ventilation.

he correct insertion of the double lumen endo- of an Eschmann bougie, while a patient with an easier

bronchial tube (DLET) for lung isolation is associated
not only with adequate visualisation of the larynx
during direct laryngoscopy, but also with the anatomic
characteristics and dimensions of the tracheobronchial
tree. A patient with laryngoscopy findings of Cormack-
Lehane III (only epiglottis is visible), may have an
easy placement of a simple tracheal tube with the use
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laryngoscopy (e.g. part of glottis is visible, Cormack-
Lehane II) may have a difficult or even impossible
tracheal intubation in case a DLET should be placed.!
The determination of potentially difficult or failed DLET
placement during preoperative assessment allows proper
preparation for a safe lung isolation.?

The purpose of the present study was the evaluation
of the predicting factors for a difficult or failed DLET
placement in order to administer one-lung anaesthesia in
patients who do not have apparent abnormalities of the
airway.
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Methods

In view of the fact that the frequency of the failed
DLET placement without the use of fiberoptics is
greater than 10%,* a power analysis was conducted and
it was determined that a minimum of 200 cases where
required. After receiving approval from the Scientific
Committee and a written consent, 233 patients (181
male, 52 female) were included in the study, with an ASA
(American Society of Anesthesiologists) physical status
classification I-III, age 17-85 years and body weight
38-143 kg, who were admitted sequentially in order to
undergo general anaesthesia for thoracic surgery with
one lung ventilation. Patients with contraindications for
a DLET placement or bag mask ventilation (e.g. rapid
sequence induction of anaesthesia, initial planning for
an awake intubation), were excluded from the study.?
Also, patients who had not a visible epiglottis during
laryngoscopy were excluded.

A standard form was completed by the
anaesthesiologist during preoperative visit that was
conducted the day before surgery. In the same form,
clinical data were recorded during anaesthesia induction.
During preoperative visit, demographic characteristics of
the patient were recorded: gender, age, weight, height,
body mass index (BMI), physical status according to
American Society of Anesthesiologists (ASA) and
planned surgery.

The preoperative evaluation of the airway included:
examination of the cervical spine for a decrease of
extension/flexion (mobility of the neck <90°) or possible
instability, calculation the ratio of neck circumference
to sternomental distance, the thyromental distance with
the patient sitting and head in extension, the mandibulo-
hyoid distance, the inter-incisor gap, the transverse length
of the mandible, as well as oropharyngeal evaluation
for Mallampati classification of the visible findings
(in three categories: 1/2/3) with the patient in a sitting/
neutral position with or without phonation and with or
without pulling the tongue,*® subjective evaluation of
mandibular hypoplasia (micrognathia), short and thick
neck, prominent upper incisors, macroglossia, beard
(full, incomplete, moustache, chin beard),® examination
of teeth (total or partial absence of teeth of maxilla or
mandible, presence of destroyed teeth),® examination
for history of coughing (chronic, recent, productive,
dry), rhinorrhea, chronic obstructive pulmonary disease
(COPD: asthma, bronchitis or emphysema under
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treatment with cortisone or bronchodilators), vigorous
snoring and sleep apnea syndrome.

Bag mask ventilation and direct laryngoscopy
were performed with the patient in sniffing position.
Specifically, a pillow with a height of approximately 7
cm was placed beneath patient’s occiput and the head
was held in extension. In all patients preoxygenation was
performed for 4 min with 100% oxygen, and a fresh gas
flow of 10 L/min. For every patient, heart rate, blood
pressure, oxygen-haemoglobin saturation (SpO,) and
end-tidal CO, were monitored. For anaesthesia induction,
2 mg of IV midazolam, 2 mcg/kg remifentanil and 1-2
mg/kg propofol were administered and the patients were
ventilated with 10 L/min oxygen. When ventilation was
sufficient,0.2 mg/kg IV cis-atracurium was administered,
while when it was not 1.0 mg/kg succinylcholine was
administered.

Inaddition, after induction of anaesthesia, the presence
of insufficient bag mask ventilation was evaluated by
the anaesthesiologist using the following six criteria: 1)
SpO,=<92% if the patient was administered 100% oxygen
with positive pressure and fresh gas flow of 10 L/min, 2)
increase of the fresh gas flow >15 L/min, 3) inadequate
chest expansion, 4) not visible capnography, 5) need to
hold the mask with both hands, 6) substitution of the
anaesthesiologist with a more experienced colleague.
Difficult bag mask ventilation was defined as the presence
of at least two of the above criteria.

The procedure of the endotracheal intubation was
standard. Specifically, the head and neck of the patient
were placed at the optimal position (sniffing position),’
and laryngoscopy was performed with a curved MaclIntosh
laryngoscope (No 3,4 or 5). Laryngoscopy findings were
recorded without application of external manipulation
on the neck and for the evaluation of the laryngoscopy
imaging a five-grade scale was used (modified Cormack-
Lehane):® 1a) entire glottis visible, 1b) part of glottis
visible, 2) only the arytenoid cartilages are visible, 3)
only epiglottis visible, 4) non visible epiglottis. Inability
to visualize any part of the vocal cords was defined as
difficult direct laryngoscopy.

Left DLETs were used,’ and the size was selected
according to the diameter of trachea measured at the level
of the clavicles on the anteroposterior chest x-ray.”'* When
the diameter was >18mm, a 41Fr DLET was selected,
when it was 16-18 mm 39Fr, and when it was 14-16 mm
37Fr."° The DLET placement was performed under direct
laryngoscopy and the desired lung blockade was verified
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with clinical criteria, considering that access to flexible
fiberoptic endoscope was not always feasible. Depending
on the findings of the direct laryngoscopy, there was the
option to select a smaller or larger size DLET, as well to
modify its shape by bending it to achieve a curve like a
hockey stick.

Easiness of DLET placement was classified as: easy,
when a successful lung isolation was achieved after one
intubation attempt - difficult when two or three attempts
were needed to achieve a successful lung isolation -
failed when failure was determined after three intubation
attempts, either because the DLET was advancing
contralaterally, or because of inability to advance in the
trachea despite the use of a smaller size DLET than the
initial size selected.

The pre-surgical evaluation was effected by the
same specialist anaesthesiologist who was responsible
for each case. Bag mask ventilation, evaluation of the
laryngoscopy findings and endotracheal intubation were
performed by the same anaesthesiologist.

The categorical variables are shown as frequency and
percentage and for their comparison, a chi-square test
or Fisher’s exact test was applied. Continuous variables
are shown as mean value (+ standard deviation) and for
the comparison between their means unpaired student’s

E. GALAZOULA et al.

t-test or one way analysis of variance (ANOVA) and
furthermore Bonferroni P-values evaluation. Level
of statistical significance for all analyses was defined
P<0.05. All analyses were conducted using SPSS,
version 17.00 (SPSS Inc, Chicago IL).

Results

From the 233 patients evaluated, in 158 (68%) the
DLET placement was determined as easy, in 40 (17%)
the placement was evaluated as difficult, while in 35
(15%) was evaluated as failed. Of the 35 patients from
the group of the failed insertion, in 15 insufficient lung
isolation was determined, in 12 inability for advancement
of DLET in trachea occurred and in 8 contralateral lung
isolation was found.

Of all the recorded parameters evaluating the
airway that were examined, only sternomental distance,
micrognathia and history of chronic rhinorrhea were
found that correlate with prediction of possible difficulties
during DLET placement, (table 1). Female gender and
micrognathia demonstrate a statistically significant
increase of frequency for both difficult and failed
DLET placement. Increased BMI, reduced sternomental
distance, as well as rhinorrhea history were found that
correlate only with placement failure, while difficult bag

Table 1. Factors associated with easiness of double lumen endobronchial tube placement. In brackets are written the percentages % of

each prediction factor taken into consideration or the standard deviation of continuous variables.

Easy Difficult Failed
P-value
N=158 N=40 N=35
Female gender 28 (53.8) 11 (21.2) 13 (25.0) 0.03
Micrognathia, moderate/severe 22/2 (54.5) 11/1 (27.3) 7/1 (18.2) 0.0001
Body mass index 25.6 (4.5) 26.2 (4.8) 27.8 (4.9) 0.04
Sternomental distance (cm) 18.1 (2.1) 17.6 (1.9) 172 (1.8) 0.04
History of rhinorrhea 13 (54.2) 3(12.5) 8(33.3) 0.03
Difficult bag mask ventilation 33 (43.5) 35(46.0) 8 (10.5) <10+
Prominent upper teeth 9(47.3) 4 (21.1) 6(31.6) 0.07
Age (years) 60.1 (13.3) 57.0 (13.5) 58.1 (13.0) 0.04
Lack of maxillary teeth 56 (84.8) 7 (10.6) 3(4.6) 0.009
Lack of mandibular teeth 39 (75.0) 9(17.3) 4 (7.7 0.02
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Table 2. Distribution of studied patients according to the laryngoscopic findings. In brackets is written the percentage % of each

category of tracheal intubation. Comparison between laryngoscopic findings class 1 and 2a vs. 2b and 3: “Chi-square test, P< 0.0001.

DLET: double lumen endobronchial tube.

Placement of double lumen endobronchial tube

Lo . Easy” Difficult” Failed”
Findings of direct laryngoscopy
N= 158 N=40 N=35
1: Fully visible vocal cords 120 (75.9) 18 (45.0) 16 (45.7)
2a: Partially visible vocal cords 34 (21.5) 13 (32.5) 11 (31.4)
2b: Visible arytenoids (only) 3(1.9) 8(20.0) 2(5.7)
3: Visible epiglottis (only) 1(0.6) 1(2.5) 6(17.1)
Number of DLET used per patient =2 0 () 31 (77.5) 25(714)
DLET bending like a hockey stick 13 (8.2) 22 (55.0) 21 (60.0)

mask ventilation constitutes an important factor for a
difficult - but not failed - DLET insertion. In contradiction
to the previous mentioned, it was demonstrated that the
increased age as well as the absence of teeth - complete
or partial - facilitate DLET placement, (table 1).

Table 2 shows the distribution of the patients studied
according to the laryngoscopic findings. It is demonstrated
that 77.5% of the patients of the difficult group and 77.1%
of the patients of the failed group of DLET placements,
had visible vocal cords, entirely or in part, (table 2).
The same table also shows the frequencies concerning
selection of a different size DLET or modifying its shape.

Thirty four of 35 patients in the failed DLET placement
group were intubated with standard tracheal tube after
one or two attempts of conventional laryngoscopy with
a Maclntosh laryngoscope and only one patient needed
an alternative intubation technique with a Fastrach
intubating laryngeal mask.

Discussion

The international bibliography for the subject that this
clinical research is dealing with, is almost non-existent.
More specifically there is only one study which valuate
the frequency of incorrect blind placing DLET (28:200,
14%), without each risk factor to be further analyzed. In
this study the DLET was placed with a blind technique
and afterwards its position was checked by the use of
flexible fibroscope. In the present tudy it was found that
female gender, micrognathia, increased BMI, reduced
sternomental distance, history of chronic rhinorrhea
and difficult bag mask ventilation are factors impeding

lung isolation with the use of a DLET. Prominent upper
incisors constitute a marginal difficulty factor. On the
contrary to the previous mentioned factors, increased
age, as well as the absence of teeth, facilitate DLET
placement.

Female gender and micrognathia demonstrate a
significant increase in frequency for both difficult
and failed DLET placement. This finding is explained
by the fact that women have smaller somatometric
characteristics comparing to men'' that are opposed to
the larger dimensions of DLETs comparing to common
tracheal tubes.'? Micrognathia, subjectively evaluated,
impedes proper placement of DLET due to proportionate
increase of tongue size relatively to the dimensions of the
oropharynx, preventing the required manipulations for a
successful lung isolation.

DLET placement may be failed in morbidly obese

1214 ag well as in individuals with moderate

individuals,
increase of BMI, because a large tongue and epiglottis
are more common, thus decreasing free space in
oropharynx. Increased failures seen in patients with
reduced sternomental distance could be attributed to the
overabundant structures and the obstructive syndrome
that comes along. Rhinorrhea history that was studied
in the context of the overall examination of the airway
seems to correlate with a failed placement due to chronic
inflammation of the upper airway structures, obstruction
and presence of secretions hindering the visibility of the
airway.

The difficulty for bag mask ventilation is an important
factor for difficult DLET insertion. This finding, could
be attributed in part to failed visualization of the larynx
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during direct laryngoscopy, which is more common
among patients with difficult ventilation with a face
mask, comparing with the other surgical population ®'>'¢
but also to the plethoric face that causes difficulties to
the insertion of a bulky DLET as well as to the required
manipulations. The above mentioned observation does
not refer to the subgroup of patients who have difficult
bag mask ventilation due to absence of teeth, because
these patients mainly had an easy insertion of the DLET.

Prominent upper incisors constitute a marginal factor
for difficulty because at the sniffing position, either they
disrupt the line of visualization of the vocal chords and
impede the insertion of the DLET due to restriction
of the field of view, or the easiness of the necessary
manipulation for DLET placement is restricted due to the
danger of rupture of its relatively bulky cuffs.

Advanced age comes along with laxity of
oropharyngeal structures and together with the
increased possibility of absence, primarily complete,
of teeth, facilitates the insertion, as well as the required
manipulations for DLET placement. However, partial
absence of teeth potentially causes difficulties when the
remaining teeth have such a position that either obstruct
the required twist of the DLET or destroy its cuffs.

From the remaining parameters evaluated, decreased
cervical spine mobility, reduced thyromental distance,
limited mouth opening, presence of short and thick
neck and Mallampati grade 3, while they constitute
undisputed predicting factors of a difficult laryngoscopy
and/or intubation,'”' however, they are not predicting
factors for a difficult or failed DLET placement. This
is explained from the distribution of the findings of
the direct laryngoscopy. Specifically, it is shown that
approximately half of the patients from the group of
difficult and the group of failed DLET placements had
visible the entire larynx, while approximately 1/3 of the
patients from both the previously mentioned groups had
partially visible vocal chords. In addition, it is reported
that only one patient (1/233, 0.4%) had difficult tracheal
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intubation according to ASA definition.?

Despite the fact that 1-10% of the general population
has a difficult laryngoscopy, 1-5% has difficult intubation
and 0.05-0.35% cannot be intubated with conventional
techniques,” this rate is much greater when we consider
DLET placement to achieve sufficient ventilation for
one-lung anaesthesia. This high rate of difficult or
failed placement occurs because DLETs have larger
external diameter, are comparatively harder and their
increased overall stiffness compromises their optimal
configuration. While the insertion of a common
tracheal tube may be described as not difficult when
the conventional laryngoscopy demonstrates that only
epiglottis is visible,'>?! it is almost impossible to place
a DLET in patients where glottis is not visible with
direct laryngoscopy.??? In the present study no attempt
was performed for a DLET placement in patients with
laryngoscopy findings Cormack-Lehane 4, because a
blind attempt for a DLET placement may result in serious
complications, such as arytenoid cartilage dislocation or
airway injury.?*®

In conclusion, the prognosis of an easy laryngoscopy
does not preclude potential difficulties in DLET
placement. However, the easier the laryngoscopy, the
higher the possibility for an easy DLET placement.
Features associated with a difficult and/or failed
insertion of a DLET are female gender and micrognathia.
Difficult bag mask ventilation is demonstrated as an
important factor for difficulty in DLET placement,
while the increased BMI, reduced sternomental
distance and history of rhinorrhea are associated with
failed placement. Prominent upper incisors constitute
a marginal difficulty factor. On the contrary, advanced
age and absence of teeth facilitate the insertion of DLET.
The determination of potential factors for a difficult or
failed DLET placement allows preparation for a possible
application of alternative techniques to achieve an easy
and safe lung isolation.
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Hp(’)wm] vevgohoywe]  PAGPn  amotehel
omdvia.  emmhont] peETd TV TOmoOETNOM
emorhnEidov zabetfhoo Yoo ovouoOnoio 1 xow
meQLEYYENT avaiynolo pe ovyvotnta 1:20.000-
25.000 megototikd.!*? To moaryuatind
TV  VEUQOAOYWMMV  ETMTAOXMDV  TIOV  aTtoO(dETOL

T10000TO

ATTOUAELOTIUG,
Ovonoro vo  moodioguoBel. Meydhog aBuOGg
QUVTOV TOV ETUTAORDV OEV OVOXOLVOVETOL TTOTE KoL

oe avowoOnooloyd aito elvon

aMa altia, Omng oL YELQOVQYLKOL YEWLOUOL ®oL M)
TN PUEAS TTOQ oo 0O O TV 0.oBevav otV dipueon
peteyyelonTt] mepiodo, mbavag va ovufdiiouvv
OtV €yraTdoTaon NG MOVIUNG  VEVQOAOYLXNG
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VEUQOAOYIM]G  ETMAOXNG 7OV  TOLQOVOLAOTIUE
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®ow 1 vevgoroywt] BAGPTN eyrataotddnue £EL doeg
UETA TO TENOG TNG YELQOVQYIXNG ETEUPALONG.

[agoveioon negLotaTizov

Avdoag 72 etdyv, vpovg 1,68 m xou Pagovg 52
kg pe 10Towd OLdyvmoNg VEOTAAOUATIXOU OY®OoU
0Q10teEQOV dvew AoPol TVEDUOVO TIQOCEQYETAL YLOL
YELQOVQYLXT] EEQIQEON TOV OYXOV e CLOLOTEQT) TTAGYLOL
Bwoaxotopr]. Ao TO LATERO LOTOQLRO TOV 0L0BEVOUG

AvouoOnotoroyxo Tuhua, E.AN.II. «Meta&d»

ONUELDVETOL (QOVIOL OTTOGQARTIRY] TTVEUHOVOTAOELQ
(ROTTVIOTIG) HOL OOrYAQWONG SLoPN NG VIO arymyr
pe aviowPnuxrd donia amd toletiog. Avadégetol
emiong avtidpaom vregevalodnoiog o oxLoyQAPLRO
oxevooua. H noagdwoloyint| eEétaon Oev avédelEe
maBohoymd otovyeio. v axtivoygadion BmEaxog
evromiCetar gupeyédng pala 10 cm otov 0QLOTEQD
avo  MoPd  won  epdvonuotinés  duvoarideg. To
NAEXTQOXROQOLOYQADN DL, 1  YEVIXN] CipOTOS, O
Proymunds  éheyyxos mar ou  eEetdoels  eléyyov
OV pxoviopotd g TNEng tov aobevolg dev
TOQOVCIaoaV TTOHOAOYIHA EVENUOTOL, EXTOS ATTO ML
ULXQT) OLTTORALON TTOV TTLQOVGOTOV OL TUHES TV OMAKMDV
hevropdtov (5,1 g/dL) row g ahouuivig (3,1 g/dL).
Katd v agovixt topoyoadio Omoaxog, extoOS TV
EVONUATOV TNG VEOTAUO(AG, SLOTMOTMON®E RUPOTIR
TOQOUUORPWON TV oTOVILAWY O ,-O, pe 0oTEOPUTOL
otV TEOOOLOTAAYLYL ETMPAVELDL TWV OTOVOUMUDV
coudtwv. Kotd tn omoopéronon ratoyeddovral
FVC=59%, FEV =38%, FEV /FVC=65%, FEF,,_ =19%
TV TQOPAETOUEVV TYMDV YLO. TV NAMxiC ®oL TO
OOUOTOUETOLRA XAQARTNOLOTIXG TOV aoBevolg, evid
N avdlvon tov oeglwv aipoatog €deiEe pH=745,
PO,=73 mmHg, PCO,=369 mmHg, HCO,=258
mmol/L, Sat0,=95 2%. A6Onxrav odnyieg yio 000won
TOU OOXYGQOU QUUOTOG HE YOQNYNON LVOOUALVNG
V10000tmg ®aOMG ®oL PEOYXOIAOTAATIRY YWY
000 MUEQES TTOLV OO TH) (ELQOVQYLXT) EEUPALON.

Mw ®Qo T Omd TNV  TQOYQUUUATIOUEVY
xewovoywi eméuPaon d60mmov  poodiv 4 mg
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IM, ovdavoetgdvrn 8 mg per os now vmOBETO
owhoparvanng 50 mg wg moovdorwor. Ilow amd
™y évoeEn g avawobnoiag tomobethOnxe otov
aoBevi] ¢reforabetnoag 18G xaw yoomynOnrov
600 ml duahvpotog Ringer’s Lactated. H tomofétnom
ToU emoxAnEidlov »rabeTioa moaypoToToLON®E ne
tov aoBevi) oe mAdylor Béon. Me tomun avoloOnoia,
TomoOeThOnre oto pecoomovovho Owbotua O,-
O, upéow Pehovng Tuohy 18G o emonhngidiog
nofetnoag 20G, omoiog mpowBNONHe YwEic duorohio
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moasovedel o aoBevig yio ovo 1 mopowcOnoia.
Adol moonyndnure doxipaonnt) d6on omd TOV
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mg/ml. To Uyog TOU QWOONTROD OTTORAELOUOV
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Onlov Tov paotol (deguotdwo ©,). AxolovOnoe
N ewoaywyi omv avawonolo pe oaQyn xoofynon
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16G, aQTNELOOG nofeTnoag, nabetioog
0VQ0OOYOV RVOTEWS, QLVOYAOTQLROS CWATVAG %Ol O
000eviic TomoBetOnure oe mhaywo B€on apLoTEQNS
Bwoaxrotopic. H 0éom tou evdofoyyot cwiiva
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omoeldmV 1) vevgopuwol amoxieloti). H emépfoon,
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TVEUUOVIXOU  AOPoU o Aepdadevind rabaglopd
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META TN x0oENYNON Yevixig avowobnoiag. Mo woa
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oomPaxaivy 5 ml (2 mg/ml) pe ovvolxd Oy®O
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"EEL (oeg petd T0 TéhOg NG  emépfaong
OLmOTMONUE AOUVAUIOL XIVNTIROTNTAS TOV HATW
anpwv He ehadod pOVO xAupn Tov YOVATOS %Ol
melpotiaio. naupn droov modods aupw. O aobevig
oev avédpege mOVo oto anea. Apagébnure apéomg
o emoxAnoidog nabetfhgogs. H nhvint] eEétaom
oo VEUQOYEWQOUQYO  OTOXGAVYE  TULQOITQEON
TOU pnEufou %L TOL Woymol vebov appm e
oVENPEVO TOVO - TVEO OO, AUENCT TV TEVOVTLOV
OVTOVAXAOOTIXDV ROL TEAUOTIONO OVTOVOURAAOTIRG
oe éxtoon. Ymneye dpuooloyny cuonuxdtnta tmv
1ATW AnQWV - EAEYYOS adTg, Tieons, Beguoxgaaiog
noL LOLOOERTIROTNTAS - YWQIS vmauoOnoio oéhag.
H onueworoyio. avt] vmodniaover  BAGPRN oty
Bwoanxi] polpa Tov  votaiov pvehol. v
topoyoadian dev Peédnxre dmuovyia
opotdpatog, evoopvelxn N eEwpvelxty PAALY.
Yrmoye, Opwg, &movo vmodogiov  eUduonuUaTog

oEovinn

TOV HOAOXDOV HoQInV TOU aploteQol Nubweaxiov.
TomoBetnOnue  devTEQO, oVOTOLKO, VYNAO Billau.
O 0OwEOrOYEQOVQEYOS OTETQEYE TN  LOYVITLRY
Topoyoadia, eEartiag Twv clips Ttaviov mov eiye
tomoBetnoel, mod T doPefarmoelg OTL autd dev
oamoterel  ovtévoelEr.  Xoonynbnrov  oteQoeldn
(meedVLLOLOVN) Yo TEEIS NuEQES o Prtapivn B, .

O 000eviic TaEEUELVE OTO VOOOXOUEIO €va Unva,
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Podyyou oL va QUOLOTEL 1 VITOAEVHWUOITLVALULOL TOV.
Zto dudotnua avtd voPANOnxre o puowmobegameia
Tov xdto drogwv. H  wvnuwdmta twv 2dTtm
anpwv PehtimOnxre xnon €ENAOE YONOLLOTOLDVTOG
mEQUIOTTE TOTOV «» Yy T Pddof) tov. H
Loy v TLry) Topoyeadia ymols xo1on oxloryQodinov,
7oV €yLve ToLv aTtd TV 5000 TOV, TV 0QVNTIXT).

Tutimon

I'voplCovtog 6t 1 axelPhg o £yrain didyvwon
TOV OUTIOV  UaG VEVQOAOYWYG emmhoxng  elvon
1AO0QLOTINT VLA TNV AVTILUETDINON ROL TNV EXPAOT TNG
ETMITANORN|C TTQOY WO OAUE GLETO 08 AETTTOUEQT) RALVLXA)
naw omewoviotiny] degevvnon’ H xhvinn emmdva
NG TOQOITAQEONS MTOV OTOOTIXOV, TUQAUOLOD
TOmov, UE Puoloroyrd €mg VENUEVA T TEVOVTLLL
OVTOVOXAAOTIRG %Ol GUOLOAOYIXT] aLoONTROTNTO
Audw, TOV GLVVNYOQEOVOE VTEQ PAAPNS THG Brwoouxrig
poigag tov vortiaiov pehot. H vevgohoywt BAGPN
#0TW oT0 TO £MiTTed0 ToV O, 0PoEE TNV WOV EIO L KL
EXONADVETOL e YOAOQT] TTAQAAVOY, EMATTOUEVA TOL
TEVOVTLO. OLVTOVOXAOOTIRG TNG ETLYOVOTIOAS ROl TOU
OYIAMAELOU TEVOVTAL UE ENATTWUEV] 1] ROL HOTOQYNUEVY
aodnuroTnTa. H aupvidio eyratdotaon g mdoeong
oUVNY0QOUOE VIEQ TG aryyeLamis awttohoylog BAGPNS
TOU VOTLOLLOU LUELOV.S O #AVIHOG RO ATTELROVIOTIROG
éheyyog améxheloe v VmoQEN awpotdpotos. To
emoxnEido alpdtopo meoxalel évrovn payladyio
%o vevohoyrés dtotaQayés ®ATw amd To eminedo
™G PAAPNG, pe xahoh ToQAAUON ®oL ROTAQYNON
TOV OVTOVOXAAOTIXDV %L TG oONTHOTNTAS TOV
1ATO GrRQWV.

H negoywmi) avowoOnolo pe tov  xevignd
VEUQKO aTOrAELONO eVOERVUTOL OF TOAD Ueyaho
daopa xepovEyrov enepPdoemv.t H mowdtnta g
LETEYYELONTIXNG avolynoiag METd TV emoxinidlo
X001 YNON GaQudnmV elvor aAUTEQT), CUYXRQLVOLEVT
pe Ty moevteort] xonomn omoedmv.” H ouyvotnra
TV  emMmAOXOV  elvar  uxeY). Ou  meQLoodTEQES
elvol OVTLUETOIUOLUES ®OL TOQEQYOVTIOL WHECO OF
ddotua €8 punvav.! To moaypatxrd m0000TO
TV  VEUQOAOYW®MV EMITAORMV, TOVU OodelhovTon
uovo oe avairobnololoywmd altia, givar d0onolo va.
100o0dloQLodel. Zyetind mpdopateg pueléteg dOelyvouv
OTL oL vevpohoynés PAGPeg mou oyetiCovron pe v
meQuoyt] availobnoto elvon Aydtego ovyvég, amd
exelveg Ov €XOUV ooV AT TOUG YELQOVQYLROUG

A.KAPADOQTIA oL ovv.

YELQLOUOUG. !

H emoxinoidiog avakiynoto amotehel otobepm
EMAOYN OTO TUNUC HOGS YO TG EMEUPACELS OUTOD
Tov etdovs. H Bwoanixi] emoningidiog eEaodpaiiter
noA0TEQRN TOLOTNTO avolynotog, oAAG 1 eumelial
pog elvor peyohiteen oty oopuixl] TIQOOCTEANON).
Edaouolovpe ooduwxi] emoxAngido oyeddv o€
Ohovg Toug aobevels pe mol rnahd amoteléopaTal.
H teyvind duonohdtegn Owoonxi) mpoomélaon
0T OuyxeEXQLUEVN Tepimtworn Oo elye meQumAéEel
TeQLOOOTEQO T ALAYVMOT) TG TIAQOTIAQECTS.

H mopaminyio amotehel omdvia emmloxy) o€
Bwoaxotopr). Ouv outieg meQuhaufdvouv  euffoi,
B806pPwon N cupstieon (c0VOQOUO TROGOLOG VWTLOLOG
0TnEiag) Twv ayyelov 1 ®A4dwv TV ayyelmv
OV OLUATOVOUV TO VOTLLo Huerd.2® Toyouund
OleyyelonTnd 1 peTeyyelnTrd  emelcodlo  amd
EVTOoveS QULUOOUVAUKES OLANVUAVOELS AANG ®oL OTtd
YELQOVQYMOUG  YEWQLOUOUG, OWG OTNV  TEQITTMOT)
pog o Aeppadevindg ®obaQLopdg otov omoblo peco-
Bwooxd YMEO, LITOQOUV VA TTQOXOAETOUV £UDQAKTO,
TOOUUATIONO ®oL aQyodTeQo. BQOUPwon oty poviion
oo agtnEia (Adamkiewicz). 2 Ayuotdpato 0To
onuelo mou 1 omovOUMKT] OTNAN CUVOVTA TIG TTAEVQES
1] OVWHECES TOV TROXAAOUV E€val OOUATO OV
METAXLVOUVTOL ROTE KOG TOU VOTLA{OV CWANvaL (T,
Surgicel®) 1] PETOALVIOEIS WUAQMDV HOUUOTIDV OCTMV
oTtd ROTAYUOTO TWV TAEVQMV UITOQEL Vo evBlivovton
VIO TNV TIRORANOT) VEUQOAOYIRMV ETUTAORMV. 41316 Qe
alTia L aog Tou vortiodov pughot éxovv avadeBel
EMONG 1) ATOAVOT) XU O KOUTNOLOOUOG TNG CLOLOTEQNG
0.-0, pecomhevlog aQTneiag, otav ywo v eEaipeon
€VOG VEOTAACHOTOS Ot te(ToL 1) aupoipeon mhevgmv.1o12

Bipioyoadind  dedopéva  avadpégouv 0Tl TO
EMTEDO TG YELQOVQYIXNG TOUNG OUVOEETAL e TUOOVES
VEUQOMOYIHES ETUITAORES. ZUYRERQLUEVOL OvadEQeTan OTL
1 mBavoTTa PAGPNS Tov vortiaiou ol avEdvetau,
000 PELDVETOL 1] ATTOCTOLOT) TG XELQOVQYIXTS TOUNG OTtd
™ omovoulxy othAn.”!® Enuacio amodidetal emiong
ot Béon tou  aoBevolc deyyelonund, »abmg non
oty emfaouvon mov auTi) emdpEQeL 0TO OTOVOUMARO
owAnva.’

H auwpvidia eyratdortaon tng mdoeong ouviyoel
VTEQ TNG OUyYELHNG cuTloAoYiog PAGPNG Tov vorTiaioy
puehov. TMogdho avtd, n Béom tou aobevoig oto
YEWovEYWO TEATELL, OL Yeovyrol YeWLouol, oL
OULHOUVOLURES  OLOMUUAVOELS o Ol astaQolTnTal
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N emoxEidlog avawobnoio, Omwg avadpéoel M
BProyoadic, mBovoév va  egvBivovtan yor TV
eyrotdotaon g moQandeons.®t O mooeyyelonTindg
oL OLEYYEWNTHOS €NeYY0S, OMG %ol 1 OUVEXNG
TOQAXOAOVON O TS *Mvirig emdvag Tov 0oBevolc
peteyyelonuxd fonboiv oty €yxnougn Oudyvmon xou

OVTUUETMOIUON TOV VEUQOAOYIXWDV ETUTAORMV.

ZUUTEQOOMOTINGL, OLTTOLTELTOL ETOLUOTNTA YL Qe
OLoyvmoTin] now  OeQOMEVTIXY]  CVILUETMINOY  TWV
OTIOVIWV  VEUQOAOYIX(MV ETUTAORDV TV  KEVIQIHDV
VEUQIX(MV ALTIOXAELOUMYV.

Summary
A. KARAFOTIA, A. PAGOULATOU, CH. MICHALOLIAKOU. Neurological complication in a patient following

thoracic surgery under general and epidural anaesthesia. Acta Anaesthesiol Hel 2012; 45:90-93.

We describe a rare neurological complication developed following a thoracotomy procedure in a patient, who had

received a combination of general and epidural anaesthesia. We discuss the diagnosis and management of the patient and

we review relevant literature data.

Bifhoyoadia

1. Cook TM, Counsell D, Wildsmith JA; Royal College
of Anaesthetists Third National Audit Project. Major
complications of central neuraxial block: report on the Third
National Audit Project of the Royal College of Anaesthetists.
Br J Anaesth 2009; 102:179-90.

2. Moen V, Dahlgren N, Irestedt L. Severe neurological
complications after central neuraxial blockades in Sweden
1990-1999. Anesthesiology 2004; 101:950-9.

3. Auroy Y, Narchi P, Messiah A, Litt L, Rouvier B, Samii K.
Serious complications related to regional anesthesia: results
of a prospective survey in France. Anesthesiology 1997; 87:
479-86.

4. Popat KU, Ngyugen T, Kowalski AM, Daley MD, Arens
JF, Thakar D. Postoperative paraplegia after nonvascular
thoracic surgery. The internet Journal of Anesthesiology
2004; 8.

5. Butterworth J, Douglas-Akinwande A. Lower extremity
paralysis after thoracotomy or thoracic epidural: image first,
ask questions later. Anesth Analg 2007; 104:201-3.

6. Block BM, Liu SS, Rowlingson AJ, Cowan AR, Cowan
JA, Wu CL. Efficacy of postoperative epidural analgesia: a
meta-analysis. Department of Anesthesiology and Ceritical
Care Medicine, Johns Hopkins University, Baltimore, Md
212. JAMA 2003; 290:2455-6.

7. Wheatley RG, Schug SA, Watson D. Safety and efficacy of
postoperative epidural analgesia. Br J Anaesth 2001; 87:47-
61.

8. Crystal Z, Katz Y. Postoperative epidural analgesia and
possible transient anterior spinal artery syndrome. Reg
Anesth Pain Med 2001; 26:274-7.

9. Bhuiyan MS, Mallick A, Parsloe M. Post-thoracotomy

paraplegia coincident with epidural anaesthesia. Anaesthesia
1998; 53:583-6.

10. Monsel S, Rodesch G, Laloé PA, Kuhlman G, Fischler
M. Neurologic dysfunction after major thoracic surgery
in a patient with severe arteriosclerotic disease receiving
epidural analgesia. Anesth Analg 2007; 104:204-6.

11. Weinberg L, Harvey WR, Marshall RJ. Post-operative
paraplegia following spinal cord infarction. Acta
Anaesthesiol Scand 2002; 46:469-72.

12. Attar S, Hankins JR, Turney SZ, Krasna MJ, McLaughlin
JS. Paraplegia after thoracotomy: report of five cases and
review of the literature. Ann Thorac Surg 1995; 59:1410-5.

13. Ahangar AG, Mir IA, Dar AM, Bhat MA, Lone GN, Akhtar
Z, Mushtaq T, Guru AA. Posterolateral thoracotomy
complicating paraplegia. JK-Practitioner 2002; 9:236-8.

14. Short HD. Paraplegia associated with the use of oxidized
cellulose inposterolateral thoracotomy incisions. Ann
Thorac Surg 1990; 50:288-9.

15. Brodbelt AR, Miles JB, Foy PM, Broome JC. Intraspinal
oxidised cellulose (Surgicel®) causing delayed paraplegia
after thoracotomy-a report of three cases. Ann R Coll Surg
Engl 2002; 84:97-9.

16. Kumar A, Kale SS, Dutta R, Kumar A. Post-thoracotomy
paraplegia due to epidural migration of bone wax. Eur J
Cardiothorac Surg 2009; 35:734-6.

17. Raz A, Avramovich A, Saraf-Lavi E, Saute M, Eidelman
LA. Spinal cord ischemia following thoracotomy without
epidural anesthesia. Can J Anaesth 2006; 53:551-5.

18. Lgvstad RZ, Steen PA, Forsman M. Paraplegia after
thoracotomy-not caused by the epidural catheter. Acta
Anaesthesiol Scand 1999; 43:230-2.



94 EAAnvisen AvouoOnaodoyia 2012; 45: 94-96

Nevgopuinog amorieiopnos ne 00xoveovio oe aodevi) pue vooo
Charcot Marie Tooth

M. Maxoumodn, M. TTegodxn, 1. Bepyodmovrog

Iegiinyn

H véoog Charcot Marie Tooth elvor piar omdvia expuiotine] mQoodevTiry vevgomdbeila. Ze quTiV ™
onuooievon meprypddouvue TNV eumelpicn pog amd TN x0T ynon eoxoveoviov (3XED,) Yo TNV £YA0TAOTOON
TOU VEVQOUVLXOU aTTOrAELOUOV 08 aoBevi mov mdoyel oo ™) vOooo. Metd to Téhog g emépPaong xoonynonx«e
sugammadex (4 mg.kg') yio TV AN 01 0VAOTQOPT) TOU VITOAELTTOUEVOD VEVQOUULLOV OITOXRAELOUOV.

A€Eerg hetdra: AvaioOnoio. Nevpa: Nocoog Charcot Marie Tooth. Nevgopvirol amorieiotés: Porovgdvio,

sugammadex.

ch’)oog Charcot Marie Tooth (CMT) astotehei pio
aTtd TIS TO OVYVES ®ANQOVOUXES VEVQOTADeLES
mov  mpooPdiier 1 otovg 2.500 avOodmmoug.!
Ovopdaletor  emiong
nvNTT vevpomdiBela 1 megoviaio punt] atgodia.
Kinpovopeitan pe avtooouxd emxQotoivia 1
UTIOAELTIOUEVO Y OLQOKTNQO.  XOL  OUVAVTATOL  OTO

nAnoovopuxi  owoOnTXRY-

90% twv oobevdv Tou TACYOUV Ond  YeveTmd
petaddopevn vevgomdbeia. Baowmd yaoantnolotind
™G VOOOU ELVOL 1) ATTOUVEAIVOTN RO 1) Lutrt) ortodiat.
H ovowoBnowohoyinfy duayelolon twv aocBevov ue
v6oo CMT ypoflel Wiaitepns mpoooyfs doov adpogd
TN XOQMNYNON OITOTOAMTIXOV 1] W CTOTOANTIXDV
xoefmon
COUNALVUAOYOMVNG 0 aoBevels ov TAoKOUV OTtd
T VOO0 UITOQEL VO TIQOXAAECEL VITEQROMOLMA HATE

vevgopuwmv  amoxielotdv.>  H

™V exmOlwon TG Pukig (vag AOym ovATTuENg
oVVOTTIRAOV %L EEMOVVOTTIIXMV  VTOOOYEMY KO
OUVETIDG  EVEQYOTOIMNONG  TEQLOOOTEQWY  LOVILXMDV
dabhwv 2 Emmhéov vmdioyel avnovyio, 600V adogd
070 evOEYOUEVO TROUAN OGS nomoT|0ovg vVITeEBeouiog.
Syetrd  pe TN XOQNYNON W  OTOTOAMTIXMV
VEVQOUWKMV  OTTOXAELOTMOV, €Yl TOATNONOE(
HELWUEVT] Voo oio ©ow TOQATOOT) TOU VEVQOUULROU
QITORAELOHOV 24

H magotoa dnuocievon gpeuvd to vevgopuirnd
QTOAAELOUO TTOV TTQOXOAEL TO QOROVQOVLO OE 0.00EVT)

AvawoOnotoroyd Tunpa, I'N.A. «I". Tevvnuatdc»

TEOYXWENUEVNS MAriag mov mhoyel amd T vOoOo
%OL TNV OVOOTQO(T) TOU OITORAELOUOUV LE TN XONoM
sugammadex.

Mogovoioon negiotatinot

ITeguypdidovpe Tnv megimtwon acbevolc 79 eTav,
50 kg »ou 0poug 155 cm, 1 omoia vroPAnOnxe oe
emépuPaon xroatogedxty. o v moaryuatomoinom
™S xewoveywmhs emEpBaong xoonyhbnxe yevuxi
avowoBnolo.  xotoémy  évrovng  embuplog NG
aofevolg. AmO TO ATOUHO  OVOUVNOTXO  TNG
avadégetor vooog CMT mov droyvirabnure og nhnio
40 etov. H mpoeyyeiontny] vevgoroyint] eEétaon
avédelEe aduvapion Pddiong, atgodicn pudv Tou
0eElov avtioayiov, atgodic pumdv xdtw drowv,
QITOVG{0. AVTOVOXAAOTIXOV AV oL ®ATw drQwYv,
XWEIS dlaTaQayés aodnTmoTnTag, XWEls eudavelg
deodmoeLg, yweic dvodwvio | dvoxratamooion xou
duoLohoyLxt] EXAVON GAQUYYIRMDY OVTAVARAOGTIXADV.
Amd Ttov mpoeyyxelnTnd €leyyxo Odev mooéxupov
oedopéva mov va VITOOERVUOUV OLATOQOXES TNG
avasvevotxilg Aettoveyias. H omoopétonon  dev
avédelEe Odwo-tapayés  meQloguotirol  tOmov. H
aoBeviic Oev éhafe moovagrwon. Me Tn yonom
oUVEXOUG %ATOYQOPNS NAEXTQORAQILOYQAPTILATOS,
moAuxot oEUHETQOV ®ouw W emepufotinic HETONONG
™G 0QTNELXNS Teong €ywve  elooywYyr Oty
avooOnoto pe porvtavioin nar meomopoin. O éleyyog
TOU VEVQOUULOU OITOXAELOMOV €YLVE UE TOCOTIRO



NOZOZ CHARCOT MARIE TOOTH KAI ANAXTPO®H ME SUGAMMADEX

veVvQOOLEYEQTY péow
epaouolovrag T oepd  TE00GQWV  dleyEQoEwV

ETUTAYVVOLOUVOYQODIOG

(TOF) pe vumepuéyloto €oé0opor otov  omaymyod
QW tou ovtiyepo. Xoonynhonre pio epdmal ddom
goxovgoviov (45 mg, 3XED,,) nou o€ 60 sec ) a.cOevilg
draowinvadnxre. H diathionom g avouodnolog éyive
pe petypo aegiv vmoEeidio tov almtov/oEuydvo
(N,O/O,)) 2:1 nav oefodprovodvio 1%. Katd
dLGorela TG EMEUPAONS 1) TEAOEUTIVEVOTIXY] UEQXT|
nieon droEerdiov Tov dvOgana (ETCO,) duatnonnre
ota 30-32/31-34 mmHg. H Beguoxgoaoia Tov omuatog
moQépueve otabepn] pe Oeguouvouevy xovPégta.
210 1éhog NG emEpPaong, M omoia ohoxAnowONre
emTuy Mg o€ 40 Aemtd, 1 0€LQd TE0CAQWV dleYEQOEWV
(TOF) amédwoe pio ovomaon (T1). O vmohewtdpevog
VEVQOUUIKOS  OUTOXAELOUOS  OVAOTQAPNHE pE T
xoenNynomn sugammadex 4 mg avd YIMOYQLUpo Péoovug
oopatog (200 mg). H aobevilg amocwinvaobnxe,
otav o vevpodieyépmg ratéyoaye TOF ratio 100%
nal petodéQnxre oty avavnyn (Aoyog TOF 60%
og¢ 2 min Adyog TOF 80% oe 2 min xouw 30 sec, AOyog
TOF 100% oe 3 min). Ztnv avavnymn, n oobevig
duatnenoe nogeopd 100% pe amhi) pdona oEuydvou
%ol GUOLoAOYRT avasvevotikl] ouyvotnta. Katd
LETEYYELQNTIXY] TAQAXOAOVONON NG a0BevoUg TIg
emOUEVEG 24 1S OeV A TNENONRAY ETMITAOXRES.

Zvthmon

H oavouobnowohoywr] dwoyeioion aocbevolc e
v6oo Charcot Marie Tooth amotelel TQORANOT), RAODGC
OUVAVTATOL OTOVIOL OTNV KAONUEQLVT] TTQAXTIXT RO
ot Bphoyoadirnéc avapopés eivow Ayes. H vooog
CMT ovumeQuhapfdvel pua opdda amd meQLdpeQLnég
VEVQOTIAOELES TOU  TEOXOAAOUV  TIEQLPEQLRT] LUK
aduvapion xon egdviinon. Iogovoldleton ouviBog
oty Oeltegn Oexoetian g CwNg pe meQubeQund
EMAELUUOL TV RATW ARQWV, ROTA ®VQLO AOYO HVNTLXO,
meQoviaia  0TQOdIC, UELWUEVO  OVTAVAXAAOTIRG,
emIoAS o ev T PdOer vawoOnolo ro aotdbeia.
AL0TOQOYES TOU QUTOVOUOU VEUQIXOU GUOTHUATOG,
omwg  opbootatinf]  uvmdTAON, OVIOQWOICL KL
pewwpévn Beopoxgaocio dépupatog, eivar AyodteQo
ovyvés exdnimoec? H xhvinh) emdva  mowxilel
amd acupTTmpoTirovg aobevelc péyxor aobeveis pe
00TEOUVLHES OUOUOQPIES TTOV QITOLTOUVV YELQOVQYLXY|
amoxratdotaot.’ Zoupovo pe Proyies twv velowv
®OL  MEAETEC TNG TAUTNTAS OYOYHOTNTOS 1)
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vooog éyel ratnyoglomownOel og TEelg Tumovg. O
Tomog 1 yoapaxtneiletow amd ocofapf] uelmon g
TOYOTNTAGS AYWYWOTNTOS TNG VEUQLXNG (vag &vod
0 Tomog 2 magovoldler Guoloroyrf] N ehapoidg
UELWUEVT] TOXUTNTO AYWYLHOTNTOS, Y MQIS OMNUOVTLRT
amopverivoon. O timog 3 ovoudleton emiong vooog
Dejerine Sottas xoL amtoterel CO0QT) OTTOUVEMVOTIXT
v6o0 mov pooPdhel dtopa foedrng nhxriag. H duxi)
pag aoBevilg 1aTaTOooOTOV 0TV ROTNYOoQlC 1A.

Ouv ooBeveigc pe voéco CMT  vmoPdilovron
ouyvoTEQOL O€ YEOVQYIRES emMEUPAOELg, ®VQEImG
ogBomoudnés, ®oBds mTAQOVOLALOUV OCTEOUUIKES
ovopogdieg nan  elvow dwaltego  emQoemelc o€
mtmoelg.S H meguoynt avouodnoia mooteivetol ovyva
g Wavien Yoo v avouoBnotoroyird duaxelolom
tov aolevidv ovtdv. ‘Eyer meoryoodet edaguoyi
meQuoyxils  avoucnolog o€ OYQOUUOTIOMEVES
0000TodWES ETEUPACELS HOL RALTUQLRES TOUES XWQIG
avenBoupnta cupPdvta 1 meoddTnon Tng vooov.!?
Q0TO00, OL REVIQIKOL QUTOXAELOUOL 0€ auTOUG TOVG
aoBevelc moQauévouv  aUBLAEYOUEVOL ROL GUYVA
agroutelTaL yevixry) avolodnoto.

H puwn aduvapio zow 1 ®atdQynon twv
TEVOVILWV  AVTOVOXAOOTIXROY TuBavov ovvdéovran
pe #AToL0 PAOUO VEUQOUUIXOU ATTORAELGUOTV OXOUN
%Ol OF OITOVO(C. VEUQOPVIXOV omoxAelotdv.2  H
OVTIOTOON OTOUG W] OTOTOAMTIXOUS VEVQOUULKOUS
amoxlelotés  vmodewvier TV avastuEn  vémv
VOO0 EWMV AUETUAOYOAIVYG 0T VEVQOUULXT) GUVAN).
MeQurég amd TG #ATUOTACELS TTOV 001 YOUV 08 0OEN oM
TOU 0QLOUOU TV VITOOOYEWV Elval 1 ATOVEVQWON,
O eyraluaTa, 1 YEOVIAL XOQTYNOY VEVQOUULK®MV
amoxlelotdv otg MEG, xabmdg »ou 1 Largoyeovia
onwvnromoinon.  ‘Eye.  meouyoadel  peiwpévn
gvaonoio, abOg %ol TOQATETAUEVOS VEVQOUVIROG
amorAelopog petd ) xoeynon pexovooviov ¢ To cis
atEaroLo €yeL yonolpomombel oe aobeveig pue voco
CMT ywols emmhonéc.” H avdmrugn véwv vodoyémy,
oUVOTTTIXOV koL eEmovvamtr®vy, OLodQopOTICEL
onuovTind QOAO OTNV VTEQROMOLO TTOU TTQORAAEL
1 oovxxvuloyohivr. Tleguoodtegol dicviol WOVTWY
€VEQYOTOLOUVTAL ®OL meAEVBEQMVOUY #dALO %ATA
™V exmOhmwon g puwig (vag? Emmiéov vmdoyel
avnovyia, 6cov adogd 010 evOeXOUEVO TEORANONG
nomotffoug vrebeouiog.

Eye. meovyoadet 1 mooxhnon  xaxornfoug
VEQOEQUIOG  HETAL TNV TOQOTETOUEVY  OQTYNOY
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oePodrovgaviov (110 Aemtd) oe aoBevi) pe vdGO
CMTS Ztn dwf) pog xlvirt) megimtmon 1 xoe1ynon
ogfodlovgaviov elye Oudorewr 30 Aemtd wow Oev
moQoTNENONne napio emmloxt). Ze Wior avadQouxt
perétn 86 aobevirv pe voco CMT meoryoddetar m
X0QNYNoN ocouxxwvuhoyohivg oe 41 oaobBeveigc xou
baQUdM®MY  OVOV VO TTUROOOTIOOUV  %axOT|01
veQBeoia o€ 77 aobevelg xwolg emmonés.’

Neotega dedopéva vmoomeiCovv 6t mbavov ol
OVOTTVEVOTIXOL VEG TIROOPAAOVTOL atd TH VOOO %ol
odnyolv oe mveupovomadelo. EQLOQLOTIROU TuTov. H
poh aduvapio Tmv eyyis ov twv ave dxrgwv (oog
oyetiCetar pe ™ puri] aduvapion TV AVOITIVEVOTIHMDVY
pav.?

ANoL TIoEAYoVTES TIOU TTRETEL Vor MpOoTV umdym
elvar 1 Béon touv aobevoig watd T ddonrew ™G
emtpPaong, ®obng 1 ouuTiEON TV VEDQWYV WITOQEL VOl
emdeLvaoeL T vevpordbela. 2to 25% twv aobeviv ta
neooPePAnuéva vevgar elvar Yymradntd.t Ztn dn pog
aoBevi) tomobethooue €Wmd oTnolypoTa e pHohom
eMEVOUON TIQOC OTOPUYH] HAXMONG TWV AVIIOTOLY WV
velWV.

O éheyyog TOU VEUQOUUVIXOU OUTOXAELOUOV &lval
omoQATNTOS AOTL 0TIV TAELOVOTITO TV AC0OEVOV 1)

M. MAKPYIIOAH wal ovuv.

OToVEQMOT TEQLORILETAL 0TOUS TEQUHEQLROUGS LUG TWV
Avm 7oL rATw drev. O VITOAETIOUEVOS OTTOXAELGUOG
TOV VOV outdv mbavov va vrotudtor oty dueon
LETEYYENTIAY] TEEQI0O0, ATIOKTA OIS PEYLOTY] RALVIRY)
onuaoia, 6tav 1 vevgomddeLa £yel emeXTAOE oW 0TOUG
ovOTTVEVOTIROUG LG, 2e autolg Toug aobevelg eivon
OTOQOTN TN 1) TANENG AVAOTQOPT] TOU VITOAEWTOUEVOY
VEUQOUUILKOU OTTOXAELOHOU, OedopEVOL GTL 1) OTdvTon
OTOUG ] OTIOTIOAWTIXOUE VEVQOUUIXOUG OTTOXAELOTES
elvow amQOPAETTY. STV TOQOVOO. ®ALVIRY] TEQITTWON,
T0LQOTL OEV CUVUITTNQYE TROOPOAT) TV OVOTIVEVCTIRMV
oV omd T vOoo, YoenynOnxre Qoxoudvio e
OXOTO TNV TN AvAoTQOdT] TOU HE €vav exAentind
T0LQAYOVTaL OEOUEVONG TOU QOXOVQOVIOU (sugammadex),
700g aropuyr| emmhondv. H avouoOnunr duoyelolom
TOV  a00EVOYV  QUTMV  TIQETEL VAL TIQOCUQUOLETOL
OTIS ESOTOMNEVUIEVESG OVAyHES TOU xABe 0oDevolg,
ovvumoAoYiCoviag 1o €ldog g eméuPoaong xou T
ooPagotnta g vooou. H yogiynon goxovgoviou
%Ol 1] OvooTQOdT Ue sugammadex daivetar vo eivon
00DOANG, EVD EIVOL OTTOAITNTOS O CUVEXTS EAEYYOS TOU
VEUQOUUIXOU OITTOXAELOUOV.

Summary

M. MAKRIPODI, M. PERRAKI, I. VERGOPOULOS. Anaesthetic management of a patient with Charcot Marie Tooth
disease. Reversal with sugammadex after rocuronium induced neuromuscular blockade. Acta Anaesthesiol Hel 2012;

45:94-96.

Charcot Marie Tooth disease (CMTD) is a rare degenerative progressive neuropathy. In this case report we describe our

experience of using rocuronium (3XED,) as the neuromuscular blocking agent in a patient with CMTD. At the end of the

operation, which was successfully completed, residual neuromuscular blockade was reversed with sugammadex (4 mg.kg™).
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IIvevnoey#€éPparog UHETA  OUVOVAOUEVY]  VITOLQOYVOELON)-
emozAeido avarednoio. Avaosxomnon mgs Proyoadios

N. AheEdvogov, E. Zrapatdxng, . Aeoviomovlov, A. Baloouidng

Iegitnyn

O mvevpoeyr€Pahog amoterel (o OTAVLO LOTQOYEVT] ETUITAORT] TV KEVIQLXOV OTTOXAELOUMV, OTOV YL TOV
EVIOMONO TOU ORANQIOLOV Y MEOU emAéyeTaL 1 PEOOSOG TG ATDAELOS TNG OVTIOTAONS TOV EUPOrOV pe HEcO
ovumieong Tov atpa. ‘Eyel avadepdel og emonhnoidio avalodnoio, ouvvévaopévn vragayvoeldi-emoxineiolo
avawsOnoio (ZYE), ahld o oe vagayvoedn avawodnoio. Zvlhoyés aéoa eivar duvatdv va eviomifovral
0ToV €mOo%ANQIdL0, 0TOV VTOOUANQEIOL0 1] %Al OTOV VIAQOYVOELDN Y MQEO. Ta *AMvird OCUUTTOUOTO TOV
TVEVHOEYHEDOAAOU OLaPEQOVV AT QUTA TNG HEPAALAAYIOG LETE TNV TEMON TNG ORANQAS UNVLYYOS ROL EXTLUATOL
g Boav OLadoodLayvmoT), OxdLO ROl O ATV EUPAVOVS TOMONG TS 0rANEAS unviyyas. ITagovoidlovpe
évol eQLoTa TG Ue tvevpoeyrédaro o Aexwida oav emmhoxi] ZY E avaloOnoiag, xmois epudavi Tomon oxinedg

piviyyog amtd T Pehdva Tuohy.

AgEarg  xhewdrd:  AvawoOnoio:  Zvvdovaopévn emoxingidioc-vmogayvoeldns. Emmloxés: Kepoahalyla,

VeV HoEYHEDOAOG.

mvevpoeyrEParog  Exel  meoryQadel  mEMTN

$opd 1o 1866 amd tov Thomas og vexQoyia
aobevi] mov xatéhnge amd Toavpo.! Amotelel
pto eEaugetindt omdviar emathoxi] TG €PAQUOYNS
emonineidlov QITOXAELOUOV, OVVOUOOUEVNG
emoxrnEidlas-vmagayvoeldols avalotnolog f nou
povo vmoaayvoeldovg avarodnoiag. Tlagatneeiton
0TV YOMOLUOTOLE(TOL O 0QOG WS UECO OUNITEONG
Tou gufoélov Yo TOV EVIOMOUO TNG OITMAELOG
ovtlioTaong ®atd TV aviyvevor Tov emoxAnQiolou
XWQEOU.

[MagovoldCovpe éva  megototind TO  OMOLO
eudpavioe  mvevpoeyrédodo petd ™  OeEaywyn
OUVOVAOUEVNG VITOQOYVOELOOVG-ETLORANQIOLOG
avawoOnoiog, ywols eupoviy TedoN g oxAnedc
piviyyog amd tn Pehdva Tuohy.

IMagovoicon megtotaTino

Tvvaizra mlxiog 23 etov, 0povg 170 cm
nat Pagovg 71 kg, mowrtotonog 29 efdopddmv
%noL 2 Mueewv, €wonydn oto voooxouelo pog e

T'evind Noooxopeio AOnvav «AleEdvdoa»

mooexhappic. To ToTind onpeio »atd TV eLoaymyn
™G Nrav: agtnoloxi mieon (AIT) 155/102 mmHg,
odUEelg 100/hemtd »au owdnuato rndtw duowv. H
avéivon otpwv €delEe mowrteivovgio (400 mg/
dL), n avdivon aipatog £0elEe: ovurd o0& 7,1 mg/
dL, ylouvtopuvix] OEQAOEWY OUVOTQUVO(DEQAON
mhaopotog  (SGOT) 27 TU/L, yAOUTOLVIRY
muoovPuxt apvotoavopegdon mhdopatog (SGPT)
22 TU/L, yahaxuxi] adudgoyovdon (LDH) 244
IU/L, oupometdho 231x10%pL, INR 091, Tipég
dvolohoynég, extods Tou ovEwov. OL VIOAOLTTES
€QY0OTNQLOXES eEETAOELS fitay GUOLOAOYLRES RO TO
LaToWro LotoQrd ehevBepo. ETéOn oe dpaoponevtiny
ayoyn pe puebuvivtoma 250 mg x2, atevohoin 25
mg x1 xou magarohovBnorn. Ao muépeg upetd,
Aoyw pn eheyyopevng ATl xou pn rabnovyoaotinol
2aQOLOTOXROYQUDTUATOC MEeMOg (non stress test,
NST), TQOYQOUUOTIOTHE VL0 EXAERTINY] HOULOAQLKT)
o (KT).

SV enitoro mEOTAONKE 1) EGAQLOYT] TEQLOYLRNG
avaloOnoiog xou exetvn €dwoe T ovyrotddeot) Tng.
O 00BUdS TV CUHOTETAM®V %Ol 1] TINUTIROTITO
moépevay Guotoloyrd. e mhdyio 0éom wou pe
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Ewova 1. dvoohido aégo 0,7 cm otnv avatopuxi
0éon g teTpadvuxng deEapevig (Pérog) T delteon
peteyyelonTri] Nuégo petd ovvdvoouévn emoxninoidlo-
VIO VoeLdT avaroinota.

TNV TEYVMT OTOAELAG TG ovtiotaong pe oéed,
eviomiotnze o emoxhnEidog ymeog oto O,-
O, pecoomovovMo Sudotnuae pe Peldva Tuohy
(Portex Spinal/Epidural Minipack, Pencil Point Needle
26G/18G). H pencil point vmagayvoedng Pelova
tomoBeTNOnxe drapéoov tng Tuohy, Oev epudavioTnxe,
OGS,  €MOTQEORT
(ENY). EmovatomoBetnOnue m  vmoQoyvoeldng
Perdva d0o dopés ywels amotéheouo. Metd v

eyredarovotiaiov  vypol

Toltn amotuylo emovoAndOnxe pe emTuyic 1
ovvovaopévn texvirl) oto O,-O, pecoomovovio
ddotnuo.  ®xoL - xoonynomrav
13,5 mg gomPaxaivng #ar 15 pg pawvtavidng. O
emonineidlog nabetnoag meowONONxe pe evyéoela
xweig mapaotnoia, emotoodt) aipatog 1 ENY.

VITOQOYVOELO (DG

EmpefordOnre ovpumodntinds omorAelopds oto
emimedo Tov O, vevpotomov, xweis vo eudaviodel
onpavtxd vwotaor (Al mowv amd Tov amoxrheloud
172/102 mmHg xow 130/95 mmHg petd tov
amorAelopd).  Aweyyxelontnd  xoonynOmxov 250
mL vdgoEvaburdpvio (Voluven®) nor 1.300 mL
duahvpatogRingers Lactate. H KT moarypatomoOnue

N. AAEEANAPOY »ot ovv.

Ewova 2. dvooahido aépa peyébovug 0,1 cm oto mpdobLlo
TUNRo. TS VIEoduong (PEL0G) T OelTEQEN HETEYYXELRNTIAY
NUEQO HETA OUVOUOOUEVY €mMOXANQIO0 VITALQOYVOELDT
avawotnolo.

X0OIS TV epdAvIoT emmAoR®V. ZT0 VEOYVO (GQQEV,
1.100 gr) xotoyoddnre Pabuovounon Apgar oto
TODTO %Ol TEUTTO Aemtd 7 oL 8, aviioTouyd.
H Alexwida oto téhog tg eméuPaong OMiwoe
LXOLVOTTIOLNUEVT] 0T TNV TEYVLXY.

Tn Oelteprn peteyyelonTi] Muéga M Aexmida
eudavioe nepalahyio thoemg pe ouvodd Eueto.
IMoaypotomoOnre  vevgohoyny) extiunorn mov
0ev OvEdELEE €0TLOMT VEUQOAOYIXY] OMUELOAOYICL.
Av nat 0 xe6vog évaEng g xedporaryiag ftav
ovpPatidc pe petatowowt] xepaladyio, M €viao
™G fitav aveEaQTn ™G B€omg, Ywelg Vdpeon ratd
™V Ornie B€om 1) pe TV mieon g xothaxig Mg,
dev Nrav ouvveyfg »al dev exhotav amd alloyr
B¢omg g aobevoig. SvveotnOn CT eyxedpdiov, 1
omoia £delEe dpuvoarida aéoa 0,7 cm GTNV AVOTOMXT|
0¢om g tetpaduuxrng deEopevig (ewodvo 1) nou
GAAM, uxotegov peyébovg 0,1 cm, 0to 7EOGOLO
T g vrtdduong (emdva 2). H hexywida e1€6m oe
avolynTind oywy” pe dtoxia AhogvoErdung 8 mg 1x2,
OUVOVOOUOD  TTOOKETAUOANC-RWEIVNC-RaPEivIC
400+10+50 mg 1x3 »ou ovotONre *MVOOTUTIONOG.
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Metd Ttoelg Muégeg mov emaveEetdotnre 0O TO
VEVEOAOYO, domoTOONKRE VdeON TV EMELCODIMV,
WG TQOG TN CUYVOTNTO %Al TH OLdQxeLd, RADDG KoL
Vpeon pe v TomoBETNON TOV COUOTOS O TAAYLOL
noTAnMO. Aev xQiBnxre amogQaitntn 1 epaguoyf
negoutéow Oegameiog Yoo TNV Ta1TEQEN OUinQUVOT
N eEadavion twv dpvoaridwv ot pe ™ ohudpwvy
yvoun g aoBevols xot twv Begamdvtwy eENAOe
TOU VOOOXOUEIOU TNV £XTN UETEYYELQNTLXT MUEQQ,
ouveyiCoviag HOVO TNV OVILWWTEQTUOIXT ROl THV
avalynuxrd] ayoyn. Ov xepalahyies vmoymonoov
00LOTHA TN OWOEROTY WETEYYELNTIXY NUEQOL %O,
0edoUEvNg TG amovoiag CUUTTOUATOAOYIaS amtd
To %evTEO vevewd ovotnua, N CT eyxedpdlov
emovaAnGOnxre  pOMg TNV TOLIROOTH]  Muéed,
omdte doumoTmOnue OTL oL puoaideg mhéov Oev
amewoviCovtav.

Zvinmon

Zto  mEQLOTOTIRO  TTOV
damoTmONre TVEVHOEYREPANOG LETA TNV EXTENEOT
OUVOUOOUEVNG VTTOQOYVOELDOVGS KAl ETLORANQIOLOU

maQovoldoupe,

TEYVIXNG, YONOWOTOLDVTAS TNV TEXVIXT] OTMAELOG
™G oavilotaong Me  aéga. Xeeldotnrav  Ovo
TOOTIAOELES EVIOTUONOT TOV ETLORANQIOLOV X (hHEOV,
7ov OaVOV eV GOV ATOTELECUO. TNV AVENUEVT|
TeoMONON 0éea 0TOV EMONANQLOLO 1) VALY VOELDT|
WO, edv vroBécovue OTL VINEEE TEMOT OXANQAS
amd v Tuohy Behdvn, ywoic expof] ENY. "Eywvav
téooeQlg meoomdfeleg momONong pencil point 26G
peyéBovg vmoayvoeldols Pelovag, emeldn dev
dlmoTmOnue OTIC TEES amd OVTEC EMOTQOOT|
ENY. Aev vmip€e epudaviic 1odon g orAnedag
piveyyog pe ™ Perdvn Tuohy ®oit T Y OLQORTNOLOTIR
™G xedporadyiag mov avémtvEe 1 aobeviic dev
tav  avtd g PETATQWOLKNG  xepalaiyiog.
Emopévwg, vmoBétouvpe OtL aégag OAbe atov
VIALEALYVOELDT| Y MDEO atd ToV emoxrANEidLo, elte ad
TLG W) OLOTLOTWUEVES AQYIXES TQMOELS TNG ORANQALS
piviyyog amd v vmoaoyvoeldt) Pelovn 26G, eite
anevBelog 0Tov VITAQOYVOELDT XDQO AITTO TQMON TNG
oninedig pnviyyag amd v Tuohy Pehdvn oe ndmolo
a0 TIG TTQOOTIAOELES EVTOTMOUOD TOV VALY VOELDT|
xweou. Av xor Oewgoiue mboavoten THV TEMOTN
eEfynon, Oev pmoolpe Vo  amoxlelicovpe TN
deltegn, adpot 1 emotgodpi) ENY wg onpeio todong
™G oxMnEdg pnviyyog Oev amotedel ovayraio

99

ouvvOnun. Zmv moootty) oe euds Piprloyoadio dev
Poédnxe avadoed mvevpoeyrépalov HeTA T XoToN
VIALEALYVOELDOUE PEMOVOS pe TOOO urQT) OLAUETQO.

Aoty EvaQEN TS e aQUOYHS TNS ETLORAN QOO0
Texvinng  €yovv  mootabel duddogeg  péBodoL
€VTOMOUOU TOU €moxAnQidov ymdEov, ueTaED
TV OMOlMV %Ol MNAEXTQOVIXES.Z® ANUOPLAETTEQN
TOQOUEVEL 1] TEYVIXT] OTOAELONG TNG OVIIOTOONG
twv Sicard now Forestier, 1 omolo megLypdidnre to
1921.* H pé0odog epapuoletol pe t) xofon aéoa 1
dvolohoyrot 090l wg péco ovumieons. H teyvint
ovt Pacietan oty andrelo aviiotaons Adym g
oQVNTIrG Tleong Tov emorAnQidlov YMEOU 1 TG
UxQOTEQNS AVTIOTOONG OTNV Teon Tov eUPOAOV
pe v eicodo g dxrong e Perdvag Tuohy otov
emonlneido ymgo. Iloté, Ouwg, dev pmwopel vo
empPePorwbel OTL dev VIAQYEL TODON THG OHRANQAS
piviyyos. Mio avoonomnon 2.500 meglotativmy
ovapégel 21 TQMOoELS OrANEAS UVLYYOS (CUYVOTITO
0,8%), amd TIG OMOleg OL eVvEQ avoyvmeioTnxov
péow g engorflc ENY, ov toeic péow Tng
avapeoddnong ENY amd tov rabetijoa xou ov dvo
AOY® VIOTOONG LETA TN XOQTYNON TG QOXLUAOTIXYG
d60omg. OL vtOhoLTEG EMTA OVOyVWEIOTNXROV AOYW
™G eUPAvIoNg peTatewotrng xeparaiyios, n omoio
odethetal oe ammiera ENY amd tn dnoveyia orig
0T O%ANQAG ufvLyya.®

Toéco m yxonon tTov Puooroyrol 0Qol, 6o
%Ol TOU 000, €NPaVICOUV TAEOVEXTNUOTO %OL
pewovextiuata. To mheovextiuata g yofHong
duooroyot 00U givar | 0EVTEQN ovTiIANYM TG
avtioTaong TV LoTOV, EPOcoV Elvol aoVUTEOTOC,
rabog xow 1 duvatdtnro  diebouvong  tou
emonineidlov ymEov He TN YXO0QNYNON QNG
000TNTOG 000U, dLlEVROAIVOVTOG £TOL TN OLEAEVOT)
emoxhneidlov rabethoa.b

To peovexthuoato eivar 1 duoxolion dudnoLong
TOU 0Q0U amd TO eyredporovoTiIoio VYQO OF
VoY TEMONG TNG O*ANEAS piviyyos, ®oBdg no
N ¥oeNynon emmiéov OYy%OU OTOV €moxrANQidLo
XWQEO, OV dUOROAEVEL TOV EAEYYO TOV ETMITEOOV KO
TG TOLOTNTAS TOU OITOXAELOHOV AdY®m aaimong
TOU TOomMXOU avoloOnTkov 1 avoiynuxol.” T
™ Ouwdnoon ENY amd tov 0Qd o meglmtwon
vEoYilag TEMONG TS OoxAneds unviyyag 1 yuo
™mv emPefaimon g PN TEOONG TEOTEVOVTOL
pébodol, O6mwg 1 pétonon Twv emIEdNV YAUrOTNg
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TOU €XUNQEOVTOS VYQOU HE OOUYXAQOUETQO (0 000G
d0ev  meQuéyeL YAuxoCn), m dueon emadn mTQOC
dariotmon g Beguoxrgaociag Tov (0 090G ExeL TN
Beguongaocia dwuatiov),! m emiotaEn otayovag
oe ddhvpa 2,5% Oelomevidhng (Bo mogatnonOel
06hwon av elvar ENY) alhd xwor donur| tov pH
OV VYQOU (0 0006 éxel pH=5 naw to ENY pH=7,28).
Kopio amd avtég T dontpaoieg dev €xel amdAVTY
Oetxf] dwayvowonxy a&ia. Emiong éxer Poedel ot
v T OeEaymyn ouvOvaopévng emoxringidlov-
vIaEAyVoELDOUE avalaBnaiog, m yoefnon 0ol avti
00, 00NYel 08 AVENUEVT] OLYVOTNTA AITTOTVYIAS TNG
VIOQAYVOELOOVS avaoOnaiag. '

To mheovexthuata Tng yenong aéoo elvor 1
€UXOMO avayvmdeLong TS TEMONG TNG OrANQAS
piviyyog xot M peyaliteen  evouonoic  oTig
Wreés oAhayEéS TG ovtiotaong Twv LoTdV. Ztol
LELoOvVERTUOTO  TEQLAAUPAVOVTAL O  OUOYETIOUOG
™G TEXVIXNG e AvENUEVT ovyvoTtnTo avoloOnoiog
UE  «UTOADUOTO»  UEQKOU  OITORAELOHOV,! M
dvorolio TomoéTnong emonAngidiov rabetnoa, o
moQouoOnoteg xow 1 evoayyeloxt] TomobéTnon Tou
nofetia.

AMec emmhoxés, Omwg 1 euPfoif] afoa, o
mveupoeynéParog, To VTOdOQLO  eudloNuUo  xoL
N mbavi peyéBuvon tou Oymov TOU 0€QCL, OV
onoro0we yoonynbet vmoEeido tov alwtov,?
oyetiCovtoL TEQLOOOTEQO HE TN YQNON aéQa %o
TAQATNEOVVTAL OTAVIOTEQQ LE TN Y0101 0Q0V.

H  ovEnuévn  ouvyvotmra  evdayyelomng
Tomofétnong tov emoxrAngidov xabetnoa pe ™
xonon aéoa audlofnreitan amd toug Beilin now
ouv.” Opoiwg opprofnreitor xor 1 avEnuévn
ovyvoTnTo Tapalodnoiog pe ™ xonon aéoa Evoavil
Tov 0000."1¢ TTpdodatn peta-avdlvon raTalyel
0T0 ouuméQaoua, OTL 1N XONoN 0Qov, avil aéQa,
odmnyel og uxE" pelmon g ouyvoTNTog EUPAVIONS
LETATOWOWNG ReParalyiag oe aobevels pe xoodvio
wovo,”  evd mEOOPGATN avaorOTNOT  AvodEQEL
OtL 1 ateMig avawoOnoio, M epPoli) pe aéoa, o
TVEVUOEYREDONOC, 1) LETATQWOLXT] ®eEDOAAAYIQL ROl
1 CUUTEDT] TOV VOTIOIWVY QLLMOV ElvoL O CUYVES e
™ yonon aéoa.'

Ao eld®V xeparalylog pmogotv va amodoboiv
OTNV ETOXANQIOLO 1] OTNV VTTOQAYVOELON TEXVIRT: 1|
LETOTQWOLXY] KOL 1] OPELNOUEVT) OE TTVEVHOEYREDAAO.
H petatpwourty redporaiyia mogatnoeitor tumnd
24-72 mEeg petd TN deEaywyf Tou oTmorAELOUOV

N. AAEEANAPOY »ot ovv.

%ol voietalr oe vmTioe B€om, evad 1 wepaladyio oe
mvevpogyrnéporo elvan  aveEdotnTn g Béomng,
ETUOELVMVETAL LE TLG RV OELS RO EPPaviCeTOoL ApEOmG
HETA TO oYNUATIONO Tou. O mvevpoeyrEépahog elvor
OUTOTMEQLOQLLONEVOS %Ol VdleTaL ouvBmS €vTog
TEVTE NUEQWV OTTO TNV EIPAVLOT] TOV.

H mocoétnta tov aéga mov amouteital yio tnv
eudavion mvevpoeyxréparov xabogliotnre rotd T
JdteEaywyn mveupoeyredaroyQadidv pe oromd Ty
amerdvion evdoxgoviarov Prapfov. H pébodog
ovth] amoutotoe Vv adaipeon 30-40 mL ENY
2OL TV AVTIRATAOTOOT TOU OTt0 LoOOUVOUO OY®O
aéoa. H gpudpdvion emmhormv xatd ™ deEaywyr
™S ueBodov fltav omdvia, avapégovial Opmg
neparodyic  €wg  AnBogywotnTa,  Oyegon,
o0YYvoY, MUITAQEo xou NwmAnyia. H moodtnta
TOU QO TTOU OUTOLTE(TOL YLOL TNV QVIXVEVOT TOU
emonineidov yweou eivar OAD uxQdTEQEN ATd
TNV TOCOTNTA TTOV YONOLUOTOLE(TO YL0L T dLeEarymym
svevpogyreporoyoadiog. ®oTO00,
ovapoés otn PPhoyoadia yio mEQLOTATIRG e
neparahyio Moym mvevpoeyrédpoaiov, ota omoio
TEQLYQADETAL 1| ¥ONON ENAYLOTNG TOCOHTNTAS C€QQL
(2-4 mL).’s

Toa vyevwd oaltioe  Tov  mvevpoeyrépaiov
dlegevviOnrav oe TEOOGATY AVOOROTNON KoL
avagpégovror otov mivaxra 1.1° Tlvevpoegyrnédarog
oyxeticopevog  pe T deEaywyn
oTOrAELOPMV elvar duvatdv va ovuPel petd v
emonAnEidLo 1 PeTd TV VIToQ Oy VoELdT) avoloOnoia.
Ymagyovv 800 tlhmoL mvevpoeyrépalov: amhog
®at Vo Taon. O amhog mvevpoeyrédparog elvor o
oVVNO£0TEQOG LUETA TOUG REVTOLROUS QITOXAELOUOVG
noLodeileTat, elte 0T dMovyia dtodov aéoa Pécw

Ymdoyovv,

UEVIQLADV

TNG O*ANQAC WAVLY YOS TTQOG TOV VTTOLQOYVOELDT] Y (DQO
1] 0TV QUEOT] EYXVON ALEQO LEGOL OTOV VITOQOYVOELOT
¥ 0Q0.O vrd Thon TVEVHOEYREPANOS ELVAL EEQLQETINA
omaviog xar €xouvv mootabet S0  unyaviopol
ovamtuEng tou. O medtog mEOTAdnxe omd TOV
Dandy nouw avadéger tn Onuoveyio pnyoviopov
Barpidag ulag natebBuvong® O  deltepog
mootdnxe omd tov Horowitz omnv megimtwon
ammAierag ENY mog o #Aeloti) »olhdtnta (JT.y.
vreCmnroTIXT), WOV axorovBeltal amd Gualoloyxi
doxtpacto mov moxahel alENon g mieons péoa
og auThVv TNV ®olhdTTO (TT.Y. donLpooto Valsalva)?!
%A, (OMG, e TNV UETOTQOTTH TOV ATAOU 08 VIO TUEOT)
mvevpoeyréparo, votega amd ™ yofjlon N,O. H
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Hivaxag 1. Artiohoyia xouw ToELVOUNoN TveUHOEYREGAAOV.

Kooviaxzég avopalics

Meteyyelontinés

Koaviotour

ALa.odnvoeldixrn 1) evO0oromx] XELQOVEYLRT] ROATWV
TomoBétnon Parpidag

TTaoyétevon YOVIOU VTTOOXANQIOOV CLUATMOUOTOS UE
TQUIOVLOUO

Metarpavuoatinog

Kdataypo »dAmov 1| fdong xoaviov

Avolytd ®ATOYUO OLOMQOVIORMOV OUVOESUWV UE OYAom
onANQag piviyyos

Zuyyeveic avopahies Qoviov 1] TURAAVIXIS XOLAOTTOS
Neomhaouato pe dtafomon zpaviov 1 faonsg zgaviov
Ooteduato., emdeQUOeLdels dyxoL, OYroL VITOPUOoNG
AoipmEn ne agQLOyovo mixgooQyaviepno

Meta enepfatizés drodiwaoies

OodvovoTiaio ToQaxévrnon

Kouuootopia

Yooy voeldig avorodnoio

Bagotgavna

amev0elog xoeNYNoN 0EQO OTOV VITALQALY VOELDT Y DQO
2ATE TNV ArOVOLO TEMOY TNG OXANEAS WAVLYYOS He
Pelova Tuohy, pe N ywoic v epddvion gofic ENY
amd TN Pehdvn, omotelel TOV MO €VROAOVONTO
pnyaviopd.? ‘Exer magatnondel dpmg ot xotd
deEaywyn voayvoeldolg amorhelopot pe fehdva
22G Quincke, yweic v emmpdobetn yoENyNoM
aéoa, TEQOV TOV meQleOUevoy péoa oty Peldova,?
%RATE TNV ATOUAXQUVOT Q0 0Ttd TOUS GAEPDOELS
nOATOUG Tov Virchow Robin,* xatd ) dieEaywyn
emoxrhneidov pe ™ pébodo Tng nEEUAUEVNC
otayévag,”®  oMG  xaw  xotd T OeEoymyn
EMITMUATIOUOV TNG ORANQAS UAVLY YOS e OVTOAOYO
alpa. yoo T Begameion  axololg TEWONG NG
OrANQEAS PAVLYYOS ®OTA TNV EXTELEOT ETLORANQIOLOC
avalobnoiog,® N »atd ™V ePaguoyr ouveXoUg
emoxhneidlog  avoklynoiog péow emoxrinoidiou
rabethoa.” Emopévag, omolodnmote amdAeld g
OXEQALOTNTAG TNG OXANEAS UVLyYos elvor duvatdv
va. 00N YNOEL 0T OVATTUEN TIVEVOEYREDALOU.

Aev  éyxer  avagpeebel, ®otOo0, TEQLOTATIRO
mveupoeyrEPaiov, OTav  YENOoLUoToLETAL  VYQO
g péoo ovumieonc. I to AOYo avtd vmaQyouv
VTOOTNQLXTES, OL OTTOIOL TTQOTE(VOUV T1) dLOKOTTH TNG
ddaoraliog Tng ¥oNoNg aEQa wg uEco ovurtieonc?
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%ol AAAOL, oL 0TtoloL BETOUV TO EQWTNUAL, OV TIQETEL
va. ovveywotel M yofon aépa.® O Kuczkowski
TEoTElVEL TN Q1O 000U O¢ megimTworn avdyung
EMAVEVTOTUOMOU TOV EMO%RANQIOLOV X DOV peTd TNV
axoUoLa TEMON TNG OUANEAS pnvLyyag. 3!

H dudryvawon TOoU TIVEVUOEYREDOAAOV
empPefordvetar  pe T deEaywyh  afovirig
TopoyQadiag ®otL Tov eviomopd Gpuoalidwv aéga
VIOOXANQLOIWG, €MOrANQLOIMG 1] VITAQOYVOELODG.
Metd ®evtound amorAeLoUO, TNV TG veParaiyiog,
€yovv onuelwdet xow orthios AAAOV CUUTTOUATOY,
omwg  dumhwria,
puehitda,®  auyeviny  Odvoxrapyio, ¢wvopofia,
dwTodofia, vovtia® nor ambdrelo ovveldnong. >

otoofopos,?  pudoiaon,

Ov emmhoréc amd TOV TVEVHOEYREPOAO pITOQE(
eniong va poldfouv pe TN CUNITTWUOTOAOYIO
XweoxraTantNTrNG eEepyaoiag. O mvevpuoeyréparog
umogel va. odnyfoel oe eyroleaopd,® epfoir) ue
aéea,”  napdioxl] avoxromi,* unviyyltda  xon
€0TIOXES VEVQOMOYLRES OLOTOQUYES.

O mvevpogyréparog natd TN deEaywyn
ovviBwg
QUTOTEQLOQLLOUEVOS OTTG 0N avapEéQOnxre naw 1

HEVIQLAMDV QUTONAELT DV elvon
CUUTTTOUOTOAOYIO. VOIETAL UETA TV 0Im0QEOGN 0T
Tou 0éa amd Tovg drefmdelg nOATOVS. O pdvog
TQOTOG ATOUAKXQUVONG TOU O€QO Elvol UECW TNG
a0QEOGNONGS TOU Amd THV cupaTet] ®urhodpogia.”
Qotdc0, M yYoENynon oavaiynoiog, M amoduyn
xonong NO, edv axohovdioeL 1 xoeiynon yevirig
avawoOnotog, »abng »oar m xoenynon O, pe FiO,
= 1,0 fonBolv omv amoduyn g emdeivwong
TOU  TVEUHoeYrREDOAOU  raL  OTNY  TAUTEQY
amopaxrQuvon tou aéa. Aev éxer  amodelyOel,
®oTt600, OTL 1 Yoo N,O odnyel oty emodeivimon
tov mvevpoeyréporov. ‘Eyer Poebel dtL 1 yofjon
tov N,O petd ™ obhyrhewon g oxhneds uiviyyog
dev emneedlel TV evdoxpdvio mieon.® AAAn pehém
oe vevpoyelpoveywrés emepPaoelg €xer deiker o,
mad Tig vroBeTinég dLadogeTinés emOQAOELS TOLUDY
OLOPOQETLRMV AVOLTONTIRMV TEYVIRMV (TTQOTOGOANG,
tooprovpaviov, ovvdvaopot Oeromevrding-N,O-
woprovgaviov), tTeMud dev magatnenOnxe rouio
dahod, PeTaEL Twv TEYVIROV OO0V adoQd otV
T00OTNTA TOV EVOOXRQAVIOU 000> Y tdQyEL, 00THTO,
pelétn mov £deiEe 6L M yofon N,O eilvauw duvatdv
va peyeduvelr emonlnidieg ovlhoyéc aéoa.? Téhog,
TNV TEQIITTMWON ROTA TNV OO0 O ALOOEVT|C TEETEL VO
dtaowAnvewBel xow va tebel o punyovind aegLopd, 1
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epaguoyi Oetinig Tehoenmvevotnig eong S cmH,O
pELMVEL TNV epdAvion vevpoeyréparov o aobeveig
mov voPdrhovtal oe eEaipeot dyrou Tou VOTLoo
puglov

Yrdoyouv pepovopéves avodoég, Ol omoieg
TQOTE(VOUV TN %010 0000 WG ACPALECTEQOV PUECOV
OUUITEONS TOV EUPOLOU YL TNV TEYXVIRT] TNG OTTDAELAS
g avtiotaons. Ouwg dgv vIAEYEL XATOWL PETA-
ovaivon, 1 omoia va éxel amodeiEer v woyd TV
ovadoe®dv avt®v. Mia peta-avaivon ov avalitnoe
TG OlapoQEég OTN YENON QO RO 0QOU HATUANYEL
0T0 OouuméQaope Ot, Otov 0  avaloBnoloAdYoC
YXONOWWOTOLEL TO PHECO CUUIHEOTS TNG TROTIUNONS TOV,
dev VTTdOYEL OVOLALOTLXT] DLOLPOQEL LETAED TOU 0éQOL HOL
TOU 0000, 600V AhoEd OTIS EMITAOKES 1] OTO TOCOCTO
QTTOTVY(OG TMV OTTOXAELOHMV, ! Y mElg vo amorieleTon
1 eudavIon ETMITAORMDV, OL OTIOlES OYETICOVTOL LOVO LIE
™) xoNon aéoa. I'ia Toug Adyoug avtolc 1) Teyvixt YL
TNV €0QEOT TNG OTIMAELAG TNG avTioTaong euPdileTon
v yiveTow pe T luxOTeQY dUVaTH) TOCOTNTA 0EQQL.

Zuumegaopotivd, TO00 M emoxrAnidlog

N. AAEEANAPOY »ot ovv.

000 %Ol 1 VTAQAYVOEONG TEYVIXT, WTOQEL Vo
TEOXOAEGOVV  TTVEVHOEYXREDOAAO, €GV  TROWOMNOEL
ndeknuéva 1 axovolo aéoag otov emoxingido M
OTOV VIO VOELDN YWEo. To OOV mEQLOTATIRG
OelyveL  OTL  O€  TEQUTTMOELS  OUVOUOOUEVNG
emorhneidlov-vragayvoedois avaotnoiog oTig
0Toleg XOMNOLUOTOLONHE 0€Qag YIoL TNV aviyvevon
TOU emOonANQLOiov YMEOov %ol £xouv axolovOnoEeL
ETMOVELANLUEVES QITOTUYNUEVES TOOTA0ELES
EVIOMOUOU TOV VITAUQOYVOELDT YMDQOV, OXOUC KO
pe Berovn Pencil point peyéBovg 26G, Bo moémel va
VEdioyEeL VYPNAOS OE(RTNG VITOYIAS YLOL T OLAYVIOTLXA)
Oolegevvnon mbavovy mvevpoeyrédpoarov. Emiong
To (010 LoyveL oe nAbe meQlmTmon ®aoTA TNV OMola
avadéoetar xedarolylo, 1 omolon dev vdieToL
xatd v Omnioe Béom, epdaviCeton Gueca petd
™ OeEaywyrf %*eVIQMOU VEUQIXOU OITOXAELGUOU
%ol 08V OvVTATOXQIVETAL 0T CUVAHON BgamevTin
OVTIHETOMON TS  METOTQWOMNG  %eDaAaNYiog
oe aofevi], mov eppaviter onueion  aVENUEVNG
evdonpdviag meong.

Summary

N.ALEXANDROU, E. STAMATAKIS, S. LEONTOPOULOU, D. VALSAMIDIS. Pneumocephalus following combined
spinal-epidural anaesthesia without apparent dura puncture. A case report and a systematic review. Acta Anaesthesiol

Hel 2012; 45:97-104.

Pneumocephalus is a rare iatrogenic complication of neuraxial anaesthesia, when use of the loss of resistance to air

(LORA) technique is chosen to locate the epidural space. It has been reported following epidural anaesthesia, combined

spinal-epidural anaesthesia (CSE) and spinal anaesthesia alone. Air collections may be seen in the epidural, subdural and

subarachnoid spaces. The clinical symptoms of pneumocephalus differ than those of post dural puncture headache (PDPH)

and should be suspected and contemplated in the differential diagnosis even in the absence of confirmed dural puncture.

We report a case of pneumocephalus in a parturient as a complication of CSE without apparent dural puncture.
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Neurological complication in a patient following thoracic
surgery under general and epidural anaesthesia

A. Karafotia, A. Pagoulatou, Ch. Michaloliakou

Summary

We describe a rare neurological complication developed following a thoracotomy procedure in a patient, who had

received a combination of general and epidural anaesthesia. We discuss the diagnosis and management of the patient and

we review relevant literature data.

Key words: Anaesthetic techniques: Epidural anaesthesia. Comlications: Neurological lesion, paraplegia.

Permanent  neurological deficits following the
insertion of an epidural catheter for anaesthesia and
postoperative analgesia are rare, with an incidence of 1
per 20,000-25,000 cases.!?® Tt is difficult to determine
the true incidence of neurological complications
attributed to anaesthetic causes only. A large number of
such incidents is never reported and other factors such
as surgical manipulations or inadequate postoperative
patient monitoring may be also involved.*

We describe a rare case of neurological complication
that occurred in the first six hours after a left thoracotomy
in a patient with a lung tumor, who had received a
combination of general and epidural anaesthesia.

Case report

A 72-year old man was admitted for the surgical
resection of a malignant tumor in the left upper pulmonary
lobe with a left lateral thoracotomy. His body weight was
52 kg and his height 1.68 m. During the preoperative
evaluation the patient’s history reveiled that he was
a heavy smoker, with chronic obstructive pulmonary
disease, he was diagnosed with diabetes mellitus three
years before and was treated with oral antidiabetic
tablets. He also reported a hypersensitivity reaction to a
contrast agent. The physical examination of the heart as
well as the ECG did not show any abnormal findings.
Chest x-ray showed a mass of 10 cm in the left upper
lung lobe and emphysematous bulae. From the laboratory

Department of Anaesthesiology, Piraecus Anticancer Hospital
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evaluation only the total protein (5.1 g/dL) and albumin
(3.1 g/dL) concentration showed some deviation from
normal values. The chest CT demonstrated kyphotic
deformity of T,-T,, with osteophytes on the anterolateral
surface of the vertebral bodies. Lung function tests
showed: FVC=59%, FEV =38%, FEV /FVC=65%,
FEF,,_=19%, of the predicted values for the age, weight
and height of the patient. Blood gases showed: pH=7 .45,
PO,=73 mmHg,PCO,=36.9 mmHg, HCO,=25.8 mmol/L,
Sat0,=95.2%. He was given instructions for glucose
control with subcutaneous insulin and bronchodilators,
two days preoperatively.

The patient was administered premedication one
hour before the scheduled surgery with morphine 4 mg
IM, ondansetron 8 mg oral tablet and a suppository of
diclofenac 50 mg. Before the induction of anaesthesia, a
18G venous catheter was placed in the forearm and 600
ml of Ringer’s Lactated solution were administered. The
epidural was performed with the patient in the lateral
position, after the infiltration with local anaesthetic at the
injection site, in the L,-L, interspace. A 18G Tuohy needle
was used and a 20G catheter was inserted and advanced
without any resistance in order to leave 5 cm within the
epidural space. The procedure was completed with a
single effort and without any complain by the patient about
pain or paraesthesia. After the administration of a the test
dose with 3 ml lidocaine 2% with adrenaline 1/200,000
we infused 12 ml of ropivacaine 7.5 mg/ml. The level
of the sensory block was tested with a blunted needle
(pinprick) in the middle axillary line. Thirty minutes
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later a new test showed that analgesia had been achieved
almost up to the level of the nipples (T, dermotome).
Induction to anaesthesia was performed with the slow
administration of propofol 100 mg and rocuronium 40
mg and a double lumen endobronchial tube was inserted
(37Fr right). For the maintenance of anaesthesia a
mixture of air, oxygen and sevoflurane 1-1.5% with FiO,
0.5 was given. A second venous catheter 16G, an arterial
catheter, a bladder catheter and a nasogastric tube were
inserted and the patient was placed in lateral decubitus
position for the left thoracotomy. The endobronchial tube
position was evaluated clinically and confirmed with the
use of the fiberoptic bronchoscope, as we happen to have
extensive experience with the positionning of right sided
endobronchial tube. Perioperative monitoring included
two lead ECG, end-expiratory CO, measurement, pulse
oxymeter and continuous intra-arterial blood pressure
monitoring. Concurrently, blood gases measurement
were taken frequently.

Intraoperatively haemoglobin oxygen saturation
was maintained at normal levels, the pulse rate varied
between 55-63/min. The blood pressure presented a
short fall from 120/80 mmHg to 90/60 mmHg, which was
treated with an increase in fluid administration 8-10 ml/
kg/h and 5 mg of ephedrine IV. The arterial blood gases
intraoperatively and postoperatively remained normal.
During the operation there was no need for additional
opioids and neuromuscular blocker. The operaration
lasted 110 minutes with relatively small blood loss and it
included the resection of the left upper lobe and posterior
mediastinum lymph node clearance. The awakening and
the procedure of extubation was the typical after general
anaesthesia. Sixty minutes after the end of the surgery,
the patient regained the sensory and partialy the motor
function of the lower extremities and performed knee
flexion and plantar flexion of the foot. Morphine 3 mg
in a 3 ml N/S 0.9% and ropivacaine 5 ml (2 mg/ml), a
total volume of 8 ml solution were injected epidurally for
postoperative analgesia. One hour later the patient was
transferred to the ward, with instructions to have his vital
signs assessed every two hours. The patient remained
stable for six hours when impaired motor function of the
lower limbs was detected with only a slight knee flexion
and plantar flexion of the foot bilaterally. The patient
did not describe pain in the lower limbs. The epidural
catheter was immediately removed. Clinical examination
from a neurosurgeon revealed paraparesis of the femoral
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and the sciatic nerves bilaterally with increased tone -
pyramidal, increased tendon reflexes and positive plantar
reflex. There was normal sensory function of the legs -
intact touch, pressure, temperature and proprioception
- without saddle-type hypaesthesia. The clinical signs
were compatible with a high thoracic spinal cord
lesion. The CT scan excluded the presence of intra- or
extra-medullar haematoma. There was subcutaneous
emphysema of the left hemithorax. A second chest drain
tube was placed ipsilateraly. The thoracic surgeon was
very reluctant to ask for an MRI scan because of the
titanium “clips” despite the reassurance that MRI is not
contraindicated. Steroids (prednisolone) and vitamin B ,
were administered for three days.

The patient remained hospitalised for one month,
until the full healing of the bronchial stump and the
control of his hypoalbuminaemia. He was submitted
to physiotherapy for his legs. He improved his lower
extremity mobility and was discharged using a walking
aid. The MRI which was performed before his discharge,
without use of contrast agent, was negative.

Discussion

The most important step in the management of the
problem we report, was the prompt effort to determine
the exact cause of paraparesis with a detailed clinical
and imaging investigation, as it is well recognised that
the accuracy and timing of the diagnosis determines
the outcome of neurologic complications.’ The clinical
signs of spastic paraparesis had pyramidal type lesion
caracteristics, with normal to increased tendon reflexes
and normal bilateral sensibility. They were compatible
with injury of the thoracic spinal cord, since a damage
below the level of L, affects the cauda equina, presenting
with a flaccid paralysis in which the patella tendon
reflexes and the achilles tendon are very weak and there
is loss or diminished sensory function. The sudden
establishment of paresis advocated vascular lesion of
the spinal cord.’ The haematoma was excluded by the
clinical and imaging evaluation. Haematoma causes
intense back pain and neurological deficit below the level
of the lesion, flaccid paralysis with abolition of reflexes
and sensory loss in the lower limps.

The central neuraxial blockade with regional
anaesthesia offers effective analgesia and is indicated for
a very wide range of surgical interventions.® The quality
of postoperative analgesia after the epidural injection
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of opioids is superior to the analgesia achieved by the
parenteral administration of analgesics.” The incidence
of complications is low, most of them are treated and
resolved within six months.! The actual incidence of
neurological complications produced exclusively by
anaesthesia is difficult to be determined. Relatively
recent studies show that neurological damage associated
with regional anaesthesia is less common than lesions
produced by surgical manipulations.!

The epidural analgesia for postoperative pain
management is a standard procedure in our department
for this type of operations. The thoracic approach is
associated with a superior quality of analgesia, but our
experience is limited to the lumbar epidural, which we use
in our practice in almost all our patients with satisfactory
results. As the thoracic epidural is technically more
difficult, it would complicate further the process of
diagnosis of paraparesis in this particular case.

Paraplegia is a rare complication after thoracotomy.
It may be produced by embolism, thrombosis or
compression of the blood vessels or their branches
supplying the spinal cord (anterior spinal artery
syndrome)®®  An intraoperative or postoperative
ischaemic episode produced by severe haemodynamic
instability or by surgical manipulations, as the removal of
posterior mediastinal lymph nodes in our case, may cause
infarction, trauma and later thrombosis in the solitary
anterior artery (Adamkiewicz).!*!!'2 Haematomas at the
point where the spine meets the ribs, compression caused
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by foreign bodies in the spinal canal (Surgicel®) or bone
fragments from rib fractures have been responsible
for neurological complications.!*!*!516 The ligation
and cauterization of the left T.,-T, intercostal artery
has recently been reported as the cause of spinal cord
ischaemia.!”!> This may happen when rib resection is
necessary in order to remove malignant neoplasms.

It has been reported in the literature that even the
level of the surgical incision may be associated with
potential neurological complications. In particular, it has
been reported that the more posterior and closer to the
spinal cord the surgical incision, the higher the risk for
spinal injury.!”!® The position of the patient in order to
perform the surgical operation is very important because
of the stress it produces to the spinal canal.’

The sudden onset of paraparesis is compatible
with a vascular lesion of the spinal cord, however, the
position on the operating table, surgical manipulations,
the haemodynamic fluctuations and not necessarily
the epidural anaesthesia, as described in the literature,
may be responsible for our patient’s paraparesis.'®
Patient’s evaluation preoperatively, intraoperatively and
postoperatively in the ward and proper monitoring help
in the early diagnosis and treatetment of neurological
complications.*

In conclusion, vigilance and timing of diagnosis
and treatment are necessary for the management of rare
neurological complications following central neuraxial
blocks.
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Anaesthetic management of a patient with Charcot Marie Tooth
disease. Reversal with sugammadex after rocuronium induced
neuromuscular blockade

M. Makripodi, M. Perraki, I. Vergopoulos

Summary

Charcot Marie Tooth disease (CMTD) is a rare degenerative progressive neuropathy. In this case report we describe
our experience of using rocuronium (3XED,,) as the neuromuscular blocking agent in a patient with CMTD. At the end
of the operation, which was successfully completed, residual neuromuscular blockade was reversed with sugammadex
(4 mg kg™").

Key words: Anaesthesia. Nerves: Charcot Marie Tooth disease. Neuromuscular blockers: Rocuronium, sugammadex.

Charcot Marie Tooth (CMT) disease is a common
inherited neuropathy that affects 1 in 2,500 people.! It is
also known as hereditary motor and sensory neuropathy
or peroneal muscular atrophy. It is inherited by autosomal
dominant and autosomal recessive variants and is present
in 90% of the patients affected by genetically transmitted
neurological disorders. Demyelination and muscular
atrophy are the main characteristics of the disease.
Anaesthetic management of the patients with CMTD
introduces concerns regarding altered response to both
depolarizing and nondepolarizing muscle relaxants.?3
Administration of succinylcholine in patients affected by
CMTD disease could possibly provoke hyperkalaemia
during the depolarization of the muscle fiber due to the
development of junctional and extrajunctional receptors
and therefore the activation of even more ion channels.
Furthermore there is a concern regarding the triggering
of malignant hyperthermia. The administration of non
depolarizing muscle relaxants can feature a normal
response, resistance or a prolonged neuromuscular
blockade .

The present case report investigates the use of
rocuronium for neuromuscular blockade in an advanced
age CMTD patient and the reversal of the residual blockade
with sugammadex.

Department of Anaesthesiology, "G. GENNIMATAS" Hospital,
Athens/Greece

Case report

We describe a 79-year old, 50 kg and 155 cm female
patient scheduled for cataract surgery under general
anaesthesia according to the wishes of the patient. Her
medical history included CMTD diagnosed at the age of
40. The preoperative neurological examination showed
motor impairment of the lower extremities, upper right
limb muscular atrophy, lower bilateral limb atrophy,
no sensory disorders or visible fasciculations, absence
of disphonia or disglutation and normal pharyngeal
reflexes. The preoperative pulmonary evaluation did
not indicate any disorders of the respiratory function.
The patient did not receive any premedication and after
application of routine monitoring (ECG, pulse oxymetry,
non invasive arterial pressure) anaesthesia was induced
with fentanyl and propofol. Neuromuscular blockade
(NMB) monitoring was applied using train-of-four
(TOF) nerve stimulation with supramaximal stimulus
and acceleromyography at the adductor pollicis muscle.
A single bolus dose of rocuronium (45mg, 3XED,,) was
administered. Tracheal intubation followed after 60 sec.
Anaesthesia was maintained with sevoflurane 1% in a
nitrous oxide:oxygen mixture. During the uneventful
surgical procedure, the-end-tidal partial pressure of CO,
was maintained at 30-32/31-34 mmHg. Central body
temperature remained stable using a thermal blanket.
At the end of the 40 min operation the TOF stimulus
elicited one twitch (T1). The residual neuromuscular
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blockade was reversed with sugammadex 4 mg kg ' (200
mg). The patient was extubated when a 100% TOF ratio
was observed (TOF ratio 60% in 2 min, TOF ratio 80%
in 2 min and 30 sec, TOF ratio 100% in 3 min) and then
transferred to recovery room. SpO2 remained at 100%
with oxygen administration using a simple face mask. No
complications were observed during the next 24 hours.

Discussion

The anaesthetic management of a patient with CMTD
presents a challenge as it is seldom met in the daily
practice and the bibliographic reports are few. Charcot
Marie Tooth disease comprises a group of peripheral
neurological disorders characterized by progressive
distal muscle weakness and wasting. Onset of CMTD is
typically during the second decade of life, usually starting
with motor impairment of the lower extremities, peronial
atrophy, diminished deep tendon reflexes, superficial and
deep sensory impairment and unsteadiness. Autonomic
disturbances such as orthostatic hypotension, hypohidrosis,
and decreased skin temperature are occasional
complications.> The spectrum of clinical severity varies
from asymptomatic individuals to those with severe
impairment of the legs requiring corrective surgery’
According to nerve biopsies and nerve conduction velocity
studies the disease has been classified in three types. In
CMTD 1 there is a marked reduction in nerve conduction
velocity while in CMTD 2 the nerve conduction velocity
is normal or low normal without prominent demyelination.
Dejerine Sottas disease, or CMTD 3, is a severe variant
with its onset in infancy. Our patient was classified as type
CMTD 1A.

CMTD patients often undergo surgical procedures,
mostly orthopaedic, to correct muscle imbalance and limb
deformities as well as osteosynthesis of bone fractures as
they are prone to falls. The use of regional anaesthesia is
controversial but has been suggested as a safe alternative in
patients with CMTD. Epidural and spinal anaesthesia have
been used for orthopaedic procedures and caesarean section
without exacerbation of the disease or other problems.'?

Muscle weakness and wasting, along with impaired
tendon reflexes per se, may be associated with
neuromoscular blockade, even in the absence of muscle
relaxants.” Resistance to non depolarizing muscle relaxants
suggests up-regulation of the acetylcholine receptors at the
neuromuscular junction. Some of the conditions associated
with up-regulation of the receptors include denervation,
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burns, chronic administration of muscle relaxants and
immobility. Normal responce, resistance as well as
prolonged neuromuscular blockade have been described
after administration of vecuronium.?* Cis-atracurium
has been administered in patients with CMT without
complications.” Up-regulation of the endplate cholinergic
receptors plays a significant role in the hypekalaemic
response to succinylcholine. More ion channels become
available to release potassium during depolarization.”
Furthermore, there is a concern about the possibility for
malignant hyperthermia in patients with neuromuscular
disorders.

It has been described the triggering of malignant
hyperthermia after prolonged administration of sevoflurane
(110 min) in a patient with CMTD.? In our clinical case
during the administration of sevoflurane, which lasted
30 min, no complications were observed. A retrospective
review of 86 patients with CMTD disease describes
the use of succinylcholine in 41 patients and malignant
hyperthermia triggering agents in 77 patients without
untowards effects.’

Recent data suggest that respiratory muscles may be
affected with a restrictive lung pattern predominating. The
presence of proximal muscle weakness of the arms may be
a predictor for respiratory muscle weakness.’

These patients may be at greater risk of positional
nerve injuries due to pressure during prolonged procedures.
Clinically palpable nerve enlargement occurs in 25% of
patients with CMTD # Straps were used to avoid nerve ingury.

Neuromuscular blockade monitoring is mandatory as in
the vast majority of these patients denervation phenomena
are restricted to the distal segments of the lower and upper
limbs. Residual neuromuscular blockade in these segments
is likely to be underestimated at the end of the operation
but appears to be of major clinical imprortance in case
the neuropathy involves the respiratory muscles. These
patients require the best possible neuromuscular blockade
recovery since the response to non depolarizing muscle
relaxants is unpredictable. In conclusion in this clinical case,
although the respiratory muscles were not affected by the
disease, rocuronium was administered with the intention
of its complete reversal with the use of sugammadex. The
anaesthetic management of these patients should be adapted
to the needs of each patient, the type and the severity of the
disease. Administration of rocuronium and reversion with
sugammadex, seems to be safe whilst the monitoring of
neuromuscular blockade is obligatory.
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Pneumocephalus following combined spinal-epidural anaesthesia
without apparent dura puncture. A case report and a systematic
review

N. Alexandrou, E. Stamatakis, S. Leontopoulou, D. Valsamidis

Summary

Pneumocephalus is a rare iatrogenic complication of neuraxial anaesthesia, when use of the loss of resistance to air
(LORA) technique is chosen to locate the epidural space. It has been reported following epidural anaesthesia, combined
spinal-epidural anaesthesia (CSE) and spinal anaesthesia alone. Air collections may be seen in the epidural, subdural
and subarachnoid spaces. The clinical symptoms of pneumocephalus differ than those of post dural puncture headache
(PDPH) and should be suspected and contemplated in the differential diagnosis even in the absence of confirmed dural
puncture. We report a case of pneumocephalus in a parturient as a complication of CSE without apparent dural puncture.

Key words: Anaesthesia: Combined spinal-epidural. Complications: Headache, pneumocephalus.

Pneumocephalus was first described by Thomas in
1866, while performing an autopsy on a trauma
patient. It is an exceptionally rare complication after
epidural block technique, combined spinal-epidural
anaesthesia (CSE), or spinal anaesthesia alone. It is
observed when air is used for loss of resistance to locate
the epidural space.

We present a case of pneumocephalus after the
performance of CSE without apparent dural puncture by
the Tuohy needle.

Case report

A 23-year old female, height 170 cm, 71 kg weight,
primigravida, 29 weeks and 2 days gestation, was
admitted to our hospital, diagnosed with pre-eclampsia.
Her vital signs on admission were: blood pressure (BP)
155/102 mmHg, heart rate: 100 beats per minute and
she had oedema of the lower extremities. Her urinary
analysis showed proteinuria (400 mg/dL) and her
laboratory blood tests showed: uric acid 7.1 mg/dL,
serum glutamic oxaloacetic transaminase (SGOT) 27
IU/L, serum glutamic pyruvic transaminase (SGPT) 22
IU/L, lactate dehydrogenase (LDH) 244 IU/L, platelet
count 231x10%/uL, INR 0.91. The rest of her laboratory
tests were within normal range and she had no previous
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medical history. Treatment was started with methyldopa
250 mg bid and atenolol 25 mg qd. After two days due to
insufficient blood pressure regulation and a concerning
non stress test (NST), she was scheduled for an elective
caesarean section (CS).

We recommended regional anaesthesia to the
parturient and she gave her consent. The platelet count
and coagulation parameters were within normal range.
With the parturient in the decubitus position, the
epidural space was identified successfully with the loss
of resistance to air (LORA) technique via the L.-L,
intervertebral space, using a Tuohy needle (Portex Spinal/
Epidural Minipack, Pencil Point Needle 26G/18G). After
insertion of the pencil point spinal needle through the
Tuohy needle, there was no return of cerebrospinal fluid
(CSF). The spinal needle was retracted and reinserted
twice, again with no return of CSF. Following the third
failed attempt, the epidural and spinal spaces were
relocated successfully via the L -L, intervertebral space,
and 13.5 mg of ropivacaine and 15 mcg of fentanyl
were administered spinally. The epidural catheter was
inserted easily without eliciting paraesthesia, without
intravenous placement or return of CSF. Sympathetic
block at T, level was confirmed without the occurrence
of significant hypotension (BP: before the block 172/102
mmHg and after 130/95 mmHg). Preoperatively, 250
mL of hydroxyethyl starch (Voluven®) and 1,300 mL of
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Figure 1. Air bubble 0.7 cm in the quadrageminal cistern
(arrow) on the second postoperative day following combined
spinal-epidural anaesthesia.

Ringers Lactate were intravenously administered. The
CSE was performed without complications and a male
neonate was delivered (1,100gr) with Apgar scores of
7 and 8 at the first and fifth minute, respectively. After
the completion of the surgery, the puerpera stated to be
satisfied by the technique.

On the second postoperative day, the post parturient
developed a tension headache and concurrent vomiting. A
neurological evaluation found no local neurologic deficits.
Although the time of presentation of the headache was
consistent with post dural puncture headache (PDPH), its
intensity was independent of position, without recession
in the supine position or by pressure to the abdomen, it
was not continuous and was not triggered by changing the
patients position. A brain CT was ordered which revealed
two air bubbles, one in the quadrageminal cistern,0.7 cm,
(figure 1) and a smaller one in the anterior hypophysis, 0.1
cm, (figure 2). The puerpera was administered analgesic
treatment with lornoxicam (8 mg bid), and combination
of paracetamol 400 mg-codeine 10mg-caffeine 50 mg
tid and bed rest was recommended. The patient was
neurologically re-evaluated on the third postoperative
day. Her symptoms were reduced in both frequency
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Figure 2. Air bubble 0.7 cm in the anterior hypophysis (arrow)

on the second postoperative day following combined spinal-
epidural anaesthesia.

and duration and were attenuated when placed in the
decubitus position. The administration of any further
therapeutic measures (i.e. oxygen administration) for
the acceleration of absorption of the air bubbles was not
thought necessary. The patient was discharged from the
hospital on the sixth postoperative day and continued her
prescribed antihypertensive and analgesic therapy. The
headaches subsided entirely on the twelfth postoperative
day and due to the absence of symptoms from the central
nervous system the brain CT was repeated on the thirtieth
day and it revealed no signs of residual air collections.

Discussion

In the case presented, pneumocephalus occurred
subsequently after CSE using the LORA technique. The
epidural space was located twice by the LORA technique
which we speculate could have lead to introduction of
larger volumes of air into the epidural or subarachnoid
space than intended if we assume that the dura was
punctured by the Tuohy needle without the return of CSF.
The spinal needle was inserted four times, since CSF



114

flash back was absent in three of the four attempts. There
was no evidence of dural puncture by the Tuohy needle
and the headache did not present with typical PDPH
characteristics. Our hypothesis is that air entered the
subarachnoid space through the initial unapparent three
breaches of the dura by the 26G spinal needle or through
an undiagnosed puncture of the dura with the Tuohy
needle during an attempt to locate the subarachnoid
space. Although we think the first explanation more
plausible we cannot rule out the second, since the
return of CSF is not necessarily documented after dural
puncture. To our knowledge there has not been a report
of pneumocephalus following a dural tear by a spinal
needle of such a small diameter.

Since the discovery of the epidural technique,
various methods of location of the epidural space have
been recommended, amongst which even electronically
mediated.'? The most popular amongst anaesthesiologists
is the method first described by Sicard and Forestier in
19212 The method is based on the loss of resistance of
air (LORA) or fluid (LORF) of the syringe plunger due
to the negative pressure or the smaller resistance upon
entering of the point of the Tuohy needle in the epidural
space. It is impossible to confirm though that the dura
has not been punctured. In a recent review of 2,500
cases which underwent epidural anaesthesia, 21 cases of
dural puncture were identified (an incidence of 0.6%), of
which nine patients by the flashback of CSF through the
needle, three cases by the aspiration of CSF through the
catheter and two by hypotension after the administration
of a test dose. The remaining seven cases were identified
retrospectively due to the presentation of PDPH, ensuing
the loss of CSF through the dural puncture *

The use of normal saline and air both have advantages
and disadvantages. The advantages of normal saline as
the medium of pressure are the sharper and immediate
sensation of the transition of the loss of resistance since
fluids are incompressible and the distension of the
epidural space with saline which aids the insertion of the
epidural catheter.’

The disadvantages are the difficulty in distinguishing
the saline from CSF when dural puncture is suspected
and the difficulty in controlling the level and quality
of the block due to dilution of the local anaesthetic or
analgesic by the saline inserted in the epidural space.®
Distinguishing CSF from saline though, in order to
confirm puncture of the dura, can be managed by
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measuring the glucose level of the returning fluid (saline
does not contain glucose), by the direct contact with fluid
(saline retains room temperature), testing the returning
fluid by mixing it with thiopental (turbidity is observed
when CSF is mixed with a solution of 2.5% of thiopental)
and by using pH strips to test the returning fluid (saline
pH=5, CSF pH=7.28).” None of these methods though
have absolute diagnostic value. Furthermore, it has been
reported that the use of saline instead of air leads to an
increased incidence of unsuccessful spinal anaesthesia.?

The use of air retains the advantages of direct
recognition in the case of dural puncture and greater
sensitivity to small changes in tissue resistance. The
disadvantages of the use of air include an increased
incidence of “patchy anaesthesia” or incomplete
blockage,” difficulty in catheter insertion, increased
incidence of eliciting paraesthesia and intravenous
catheter placement.!”

Furthermore complications such as air embolism,
pneumocephalus, subcutaneous emphysema and
consequently the danger of possible expansion of air
collections in the central nervous system in the case which
general anaesthesia with nitrous oxide is subsequently
administered "' are more often related to the use of air
and occur rarely with the use of saline.!?

However, Beilin et al. question the increased
incidence of intravenous epidural catheter insertion with
the use of air.!* Increased incidence of paraesthesia with
the use of air has also been questioned in other studies.'*'¢
A recent meta-analysis lead to the conclusion that the use
of saline instead of air does lead to a reduced incidence
of PDPH in patients with chronic pain."> A recent review
supports that incomplete anaesthesia, air embolism,
pneumocephalus, PDPH and nerve root compression do
occur more frequently with the use of air."?

Two types of headaches have been related to
epidural and spinal anaesthesia: PDPH and that due to
pneumocephalus. PDPH is typically observed 24-72
hours after an epidural or spinal anaesthetic procedure
and is relieved when the patient lies down. In the case
of pneumocephalus, the headache typically occurs
immediately after the formation of the air collection, is
independent of the patient’s position and is intensified
by movement. It is self resolving and remission usually
occurs approximately five days after its appearance.

The volume of air which leads to the formation of
pneumocephalus was determined by the volume of air
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needed to carry out a pneumoencephalography for the
diagnosis of intracranial lesions. The method required the
removal of 30-40 mL of CSF and the replacement with
the same volume of air. Complications rarely appeared
and included headache, lethargy, excitement, confusion,
hemiparesis and hemiplegia. Location of the epidural
space by LORA calls for air volumes by far smaller than
the volumes used in pneumoencephalography. Cases
of headache attributed to pneumocephalus have though
been reported with use of volumes as small as 2-4 mL
of air.!®

The general causes of pneumocephalus have been
recently been reviewed and are listed in table 1.7
Pneumocephalus due to central nerve blocks have been
observed both during epidural and spinal blocks. There
are two types of pneumocephalus: simple and tension
pneumocephalus. Simple pneumocephalus is the most
frequent after central neuraxial blocks and is created due
to creation of an air passage through the dura matter or
due to the direct insertion of air to the subarachnoid space.
Tension pneumocephalus is a rare complication and two
mechanisms have been proposed. The first was proposed
by Dandy and refers to the creation of a one way valve
mechanism.” The second was proposed by Horowitz and
refers to the loss of CSF towards a closed cavity (i.e. the

Table 1. Aetiologies and classification of pneumocephalus.

Skull defects

Post surgical

Craniotomy

Trans-sphenoidal or endoscopic sinus surgery

Shunt insertion

Twist drill drainage of chronic subdural haematomas

Post traumatic

Fracture through air sinus or skull base

Open fracture through cranial convexity with dural laceration
Congenital skull or tegmen tympani defects

Neoplasms causing tumor erosion through the skull or skull
base

Osteomas, epidermoid tumors, pituary tumors

Infection with gas producing organisms

Post invasive procedures

Lumbar puncture

Ventriculostomy

Spinal anaesthesia

Barotrauma
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pleural cavity), followed by a physiological function that
leads to increase of pressure in the cavity (i.e. Valsalva
maneuver).”' Tension pneumocephalus may be created
by the conversion of simple pneumocephalus to tension
due to the administration of N,O. The most apparent
mechanism of development is the unintentional direct
administration of air intrathecally after an unintended
dural puncture through a Tuohy needle during an
attempted epidural block, whether CSF returns through
the needle or not."® Cases though have been reported
relating pneumocephalus to spinal anaesthesia with the
use of a 22G Quincke needle without air administration
other than that inside the needle,' to epidural anaesthesia,
without dural puncture, due to the removal of air by the
Virchow Robin spaces,” to epidural analgesia using the
method of the hanging drop,?! following epidural blood
patch after unintentional dural puncture?? and after
continuous epidural anaesthesia.”® Consequently, any
form or mean of the loss of dura integrity may lead to the
formation of pneumocephalus.

However, there has never been a report of
pneumocephalus when saline is the chosen medium of
the lost of resistance technique. This is the key argument
used by the supporters of saline, some of which suggest
the abandonment of teaching the lost of resistance
technique with air as the medium of compression.***
Others question whether or not air should continue to be
used at all.? Kuczkowski suggests that saline should be
used in cases where the epidural space is relocated after
unintentional dural puncture.”’

Pneumocephalus diagnosis is confirmed by head
CT, which reveals air bubbles either epidurally,
intrathecally or subdurally. The reported symptoms
of pneumocephalus following central nerve blocks
include diplopia, strabismus,”® mydriasis,”” myelitis,*
nuchal rigidy, phonophobia, photophobia, nausea'® and
unconsciousness.*! The complications of pneumocephalus
are those of any space occupying lesion, and may lead to
herniation, ?® air embolism, ' cardiac arrest,”> meningitis
as well as focal neurological deficits.

Pneumocephalus due to central nerve blocks is usually
self resolving as mentioned earlier and symptoms subside
when the air has been absorbed by the Virchow Robin
space. The only mean of removal of the air is by the blood
stream.** The administration though of analgesic therapy,
avoiding the use of nitrous oxide in the case where general
anaesthesia is needed and O, delivery of FiO = 1.0, are
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generally recommended in order to speed the removal of
the air and to prevent further expansion of the air sockets.
It has not though been proven that the use of nitrous oxide
leads to pneumocephalus aggravation.** Studies have
shown that the use of nitrous oxide after the closure of the
cranial dura, does not affect intracranial pressure. Another
study comes to the conclusion that despite the hypothetical
differential affects of three different anaesthetic regimens
(propofol, isoflurane, combination of thiopental, nitrous
oxide and isoflurane compared, the amount of intracranial
air was found without significant difference.®® Another
study though concludes that nitrous oxide does lead to the
expansion of epidural air collections."? Finally, in the case
which intubation and mechanical ventilation is indicated, it
has been shown that PEEP may lead to reduced incidence
of pneumocephalus in patients who undergo tumor
resection of the spinal cord.*

Saline is referred to as the medium of choice for the lost of
resistance technique in case reports and small studies. To our
extent of knowledge, we found no meta-analysis powered to
a definite extent in support of this opinion. In a meta-analysis
studying the differences between the use of air and saline
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the authors conclude that, when a trained anaesthesiologist
uses the mean of his/her preference no substantial difference
can be found between the two mediums, concerning the
incidence of complications and failed blocks.*” This does
not banish the fact though that complications related only to
the use of air exist. Obviously, the LORA technique must be
used with the least amount of air possible.

In conclusion, both epidural and spinal anaesthesia
techniques may lead to the formation of pneumocephalus
in the case which air is intentionally or unintentionally
administered into the epidural, subarachnoid or subdural
space. In regard to the case we presented, when performing
CSE anaesthesia with the LORA technique, if repeated
attempts to confirm intrathecal positioning of the spinal
needle have been made, even by a pencil point 26G, a high
degree of suspicion for pneumocephalus should prevail.
The same applies to cases in which a patient refers a
headache which is not attenuated in the supine position,
which appears immediately or shortly after a central
neuraxial block and which does not respond to the usual
therapeutic measures of PDPH and may have concurrent
symptoms of intracranial pressure.
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