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WD 2004/ 112683 PCT/ SE2004/ 000712 1 SYSTEMS AND
PROCEDURES FOR TREATI NG CARDI AC ARREST FI ELD OF THE
WORMENT2@BB 5 The present invention relates to aCmsEmwodo000712
and an apparatus for treating, sudden cardiac arrest.
In particular, the present invention relates to the
SYSTHMS ANDPPROCEDURES FORSPREATINGIEARDIRE ARREST Cul ar
fibrillation, asystolia, and PEA (Pul sel ess El ectri cal
Activity). 10 BACKGROUND OF THE | NVENTI ON Sudden
Maro icICTIE estNTONOMDNl y treated nechanical ly and/ or
by electrical defibrillation. Mechanical treatnent
conpri ses manual heart massage or, if available,

mechani catheGrEsEnt FRERTRS SRS tH @l Hné’MB&* ah&’ aR apparkfisTér treating
active deconpression, the |ength of

S exdipg AITadlc B‘rﬁﬁ%‘éﬁroﬁh‘e%e@t 'P)V/?ﬁt'@alrﬁl?teééP ig reptmget of
QF ST aridst fiRlgbredl SARARRUIP fiBMBtiors @8Pi6lia, And PEREIPUREIess Electrical
devi ces for mechanical stinulation of the heart under
RivitW-ac arrest are known in the art, such as the
pneumatical ly driven LUCASTM nmechani caI chest
co ession/ _deconpression system ("LucasTM systent;

ng%‘ﬁ QUALQF {T6E OB on” and physi ol ogi cal
deconpression in Cardl 0- Pul nonary Resusci tati on, CPR
manuf act ured 20 Jolife AB, Lund,
Speci f i caiudgen ﬁ%rdﬁ?@ége?Mséﬂ?m'chfﬁ?é‘?q %‘@gh%'"%%}b @Bflfor by electrical

oekibril Lo, El\llefdhém@élﬁ?@a@ﬁéht%ﬁﬁ%eé REaHS hbak nfidsAde 8, if available,
pati ent and a conpression/ deconpression unit

éi:ﬁ!;l,gallcg chest roMmpressigiLolleyead by pRSSIve or gpt@lefq:ﬁoompre-gglon the length of

PSS rbSibrMdedohpréddidnedyletyhédtly beﬁh@% el SHoet & Hal¥ second to one
patient's heart, a front part for positioning arou

Sleﬁ%ndpﬁ’t‘?tl@?ﬁe@f dudess fo%l'ﬁ‘te@fﬁ”éﬁa' %tﬁmt"ﬂé’”rfgéﬁ heqrhqénqrqr Gﬁ'id'ac arrest

d@khowiii tRd aft \uch @8%he BRéindtREIY HHEALUBAS™Y mecﬂaﬁtca; chest
pi vot abl ?/geZS connected to at |east one hi nge of

OSSPl o a N RIET B8 RS D BRBNABISIOr gagnpression

dnB%h?ﬁ&bgl@blaie@ome&sfohQﬁ‘baﬁﬁ’d Pulhﬂinaﬁj RMIsssliohOCPR, manufactured
recejve said %}‘Fres& on/ deconpression unit arranged

Ryololfgr R tine B WeAeRd mResdisally the EueAspr Bisdem seMpHeg s BuRport
H6site fdﬂ@&dbb@lnfdn@ﬁl reE@éditaﬂl&w sitd B Rhridoa &&ﬁpr’é@ﬁbn/decompress;on

p| at e. he conpr essi on/ econ'pr essi on unj t conp '

N pﬁ?ﬁﬁ%ﬁ’PPG siittredPeldpRfeR) PRTK RigfR felrRestisnipe dhe Pﬂ@nts baCk

ﬁb@@bﬁt@&h@ﬁa’@h@s BBartl %p@dm rpaﬁ%r%smamn@drdmmm sanent's chest
}%ensn on uni conpr essi on/ deconpr essi o

TSN TSI Ve T CHIC Y S VNN

d@ﬁﬁédtém RiedshendRifigs anthBerontsatt 4l 4 86condedndemboladly ffachable
twﬂ{ be provi ded independently of and concom tantly

sPacke@iarine BPntRarthang ‘F'%’I‘F‘e Aﬂr%ﬁﬁé%ﬂﬁo%ﬁﬁ'?ﬂ’ ng

Ere%gbn URE BRahged to@&&ﬁﬁatﬁ@lmﬁﬂfr@@%r@écaﬂl ress the patient's
defl rill ag on i s discl osec‘?cn US 4,273,114 (Barkal ow
[

t=3st6y|/he;1 th ogt pg{tzs afachef tait tpqgg@gat% T,{n@twr@ﬁlon/decompressmn
Unﬂ%b%ﬁswa%é%ﬁw&mmw% FuhtHrtdopftoMA& Bompression and

erform ng cardio nonary, resuscitati on by repeated
c%&ﬂtﬁp@%lp%nana%ust%zg en gnﬁ@r\mblp@ggomessxon/decom pression
pad is attached; and a handle by means of which the position of the pad can be
controlled.

Defibrillation may be provided independently of and concomitantly with
mechanical stimulation. An apparatus combining means for mechanical chest
compression and defibrillation is disclosed in US 4,273,114 (Barkalow et al.).

US 6,312,399 B1 discloses a method for increasing cardiopulmonary
circulation when performing cardiopulmonary resuscitation by repeated compression and
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WO 2004/ 112683 PCT/ SE2004/ 000712 2 deconpressi on of

the chest, conprising the electrostinulation of
woes@mnzsery nuscles to cause the patient to gasSER04/000712

t hereby cause an increase in the magnitude and

duration of negative intrathoracic pressure during

&é&@mg%gﬂﬁ ozl PBstP BEHAFrisMEIhe R¥ectrbstinaumatiot of eéspiradp Hsiscles to
blood flowinto the heart and lungs i s ncrea
BueDthesent 1038 I3Berelh CRYRAN REass It %@13@8% %n%ﬁ*s ation of
r%g@ﬁ@ﬁﬁt#étﬁora&%%ﬁé%ﬁfé’@ﬂh%'tN@déchn@préésr isit pHasB®Iheddbyithe amount of
t ube which renmni ns cl ose revent i nfl ow of

Yeasy blged flow fie therfregriiand ‘I“Eﬂ?dg'rﬁfﬂqs? the pressure
wi t hin t hes 5o 4bslA (ﬁs@@é»e%Vénaerﬂ@ﬂaéHe\éBtubé kb@phshg a pressure-

i ntrat horacic pr ssure ener at I essi

rapRPIEE VAP 3 fith ugien of T SMW@ rﬁéﬁqssat%) prevent nflow of

ﬁé@;ﬁfa@&? 98s Ifiethealings HEFIRE préssald winimfeatibé fags ga@mmﬁ@;atwe
at nospheric pressure to flowto the |un ‘?rh%l?The

DrRenE AR OsHIC BRSSP GRS IEgLCONRIPT ST ST b o Pression on

:Pﬁ&ﬁﬁr‘ébﬁu dtlﬁﬁt \ﬁ'l%?@LﬁﬂUrﬁﬁé lvale bﬁe@ﬂaéﬁﬂ@@%rwhlﬁb gh§ under
sai d peri her veno ﬁ@gl ood flow int

ﬂ@&?@he&'ﬁd’r?ﬁﬁHﬁstO\ﬂﬁwo l4ngh I NRESRA P %%fe}sa@ﬁ'tdélﬁteﬁ ‘of gegative

iR@4theiaBR PredsOreCdrb AecarhpRSsioh is éﬁaﬁéedhﬁlﬁ’@ﬁis said to make peripheral
| rrportance t hat adequate circul ati on

\SBbABPIPOR e 180 Ui eoit Srgddeeiien datpPYImoRAy RsHSg tog s
ﬁg@%g@ fromthe onset of arrest. Any delay m ght
Ieadt0|rrever3|blet|ssue damage. By "adequat e, .

ci rcul at i 'Breardiac [rReb it & Ydtimgst '@ng%ncsﬁh%ﬁd&ﬂv%ﬁ cjrgulation be re-
SAHIicRe LA sddh ai%f pfbtsgﬂéte Wat & withirga Rsv aiilitdd fﬁ(ﬁﬁﬂ‘ie Ms!éffbf arrest. Any

further particul ar_ by dama
q@uquh@:?egﬁtto @ﬁy%réwest@ﬁﬁp)giamgge ﬁé@q@a@% tlon is L}F)derstood a

dinMiEhEA Ghichlis sufficieht @PpRedct Otal be%nE 1288 BBSudsTopmifidiers @amage, in
prOV|de a non-invasjve met hod re- eFtabllshlng

RATEGHAIY dEMMARICAYSBIPY 'HSW'%@T‘%Y}QWP Year di ac arrest
vvhi ch is nore efficient that prior known nethods. 25

i s_anot her object of the present invention to
956@95\%%%%%\/ rEmoé\é\rryl ng out the nmethod. Further
objects of the invention will be evident fromthe
fol | ow ng sunmmar the invention, the descr]
f pr of o0k BUPRSRARIOHER ISR PUBHIOPID BLvIdR S a0T-HVESe method of

r@t&féﬂﬁgw abély e cirRREBA ffla pb@bABindéiCaflihdVéirdst WhichtE&Emore
| NVENTI Accor di ng to the present invention is

efficientga@Priar kayn MEef%e net hod of re- establ i shing

adequat e gid drskrtlr oBRcl oF the PREEMINVERESH tFrbUtiaa rdédrTbr carrying
The met hod includes 35 providing a breathing gas

'éﬁ”mﬁg'@ﬂtlve pressure to the airways of the person
and maki nBudﬂé@o@j@&’é%’ﬁthéiﬁ@éd’u@nﬁﬂﬂo@éﬂdérﬁf@ﬁﬂﬂh@%llo iy summary of

ositive pressure of the breathin )
(e vepbions e Sescerion o pETeRBY BORO %19}985 tpersef lustisled i  crawing,
B theSippendddedamee whil e

SUMMARY OF THE INVENTION

According to the present invention is disclosed a non-invasive method of re-
establishing adequate circulation in a person under cardiac arrest. The method includes
providing a breathing gas under positive pressure to the airways of the person and making
the person inspire and expire against the positive pressure of the breathing gas for a
period of time sufficient to establish a positive coronary perfusion pressure while
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WO 2004/ 112683 PCT/ SE2004/ 000712 3 nechanical ly
stinmul ating the heart of the person by repeatedly

woan@riesxssng and deconpressing the chest at aPCaiSE2004/000712

from 60 cycles per min to 200 cycles per mn. After
appl ying the positive pressure of breathing gas and
rREUFBRRAIR it UIAIRG IS RS Gfithe PErR6H b;bﬁépemddwt ¢dbmprammd)md
used in form of {oam %? nd/ 5 defi be
dreameresenadia el sh His By veles Beuntito aP0 5y 3R bt
only aft exfet a§p|y|ﬁ§1tr&brbdsﬁtwar¢iréssofe of mhmg gas and onary
bl ood pressure even

RS SROTPTSSHOT S o DO My ber e b BR oE fecing,andror
o@fuslfﬂtahgﬁ_td tma':ht@bl*t CElte@tft!itlmaldﬂam h2glbe wekfurol grovided only dter the
plied in alternatin r
SRR 9T 6 A PSR ORI BlftoR g SLIRES A TP iR cal Sipwiation and
dYpfRodtivh @Np&di twbcbrmfé\msﬁ@coﬁﬁnml Hid lectadstitnatatibe and nizghanical
nmeans, which is driven

reci procati neu b
s PR 413, RPRpES eRNEAIG REMGHS K GBI Y cul ar 1y
pr ef erreday ﬁnﬁoﬂams@bbia%r@fe@.&tra bh@eGa@ntidrois the privisini ain

y the patient after it has been riy
repes URHOp R et ! DV Rt L PR AR, ch i driven
R tBE BidhiSR§aslideRlrin trfe Méﬁlob%ﬁlmﬁy@eﬁeﬂ@mﬁt foause the breathing gas
to

reci procat | ans th

far ipseifAsion Ph @%W%'&Ph%ta?@ 'téﬁé Sph P tog gyg %@gwr%qatlgg paeumatic
rﬁ?é‘ﬁsu EF]EISQBB?D@I 68 ﬂwé’&brbgsmg’lgést afgiss iods Mn%ylwrfrdmmmprocatmg
of prefera

@'Ieélg}ﬁtj{; ggeggﬁﬁ%tgg tl?l’p&ﬁ:‘ll’&la b%ﬁ%%atﬁlpg gﬁﬁ,&fe%?%ly oxygen ora
RXEFS Bf 6>886n URB inePodHsH anwgegemmtmﬁ bt preralsly aforé than 50% by

i nventi on ri ses a

VAR i pret I & poseas 1alCrp BeS ke % ol preputsed ges

Qﬁﬁ’éee?h% Péumét{cﬁhéén%f afeisk hOemroﬂ\Uﬁdfprl*si&a bé@aiii(éd pGtegassimilar
i ntupatj n e r a.mask cov

W%/iéh ﬁ%%dﬁﬁg?e&r“ agf‘t %ﬁ@r‘?ﬁa“i {etﬁ?% aHqt pr oxi maler Ieﬂg

of the i lﬁtstﬂ?éferr@@ td pi’@eld@fthé heathisy garsl Wtintabatidgethepakson or

is provided with the breath

hEvghiaTBASkFoVEHR fhegeouth @gql/g; gﬁ%y% e %arplgag q’%'e jproximal end of the
IHHFbEththubQ or D%Fq?s(hﬁleﬂ dFtthedRbEIOR pdrolided With hiemmedthingigasfrom a gas

with the t he afor ne , . .
%@'mr&éag? fiee: biky @ fedie p@ﬁ@% RBRK of ggpbation tube n
SMMLMIERIoRWithetRé ba$ §xk€d@l@ubf tﬁ@%o@émérh@nédi eaciproeaiiag toheumatic
i.e., the distance of the sternumfroma fl oor on

MEPRH the patient rests with its back. The sternum

dept h var A @gefered8othbrepsios aasth iy ayouaRo%tof wssstamumdétﬁﬁz i.e., the
t he ﬁreferre ept

Aiante SEAhe SHRRE B Ay 4GS OpE 18 DEferi o it 45 B Hhe stermurn

Eétftﬁ’ D@ﬁ’été |R%§UI$§ér%é\ﬁs ﬁ@ﬂ@@d?ﬁ% raido RBE mATEhé pesferrieRedmpression
Associ at.i on. e conte ven

s it o 2 MRG0 Bam dscrBhontne Gutdiner by & fliggdan

?@&s‘&ltéﬂoﬂk&ﬁbnbiﬂaﬁd ﬂfiédﬂdﬁéhdé&lHﬁéﬁ Astsgabtlons the t :c nFI

rom goin rom.a ressed st

decorrgr es g’éBe SpPnipy %(ﬂ’t? %‘Y%’gn‘géﬁ% En%qq@ﬂ%ebéoscﬁmp?ess%n and

a@éwl r@ékldrﬂoé étﬁmht%mé@mcé siidden MBS itieen <] eieotirpe @881 going from a
cle, suc s, exten over rio rr

AV bl atot 18 A ditomprsssrd sBEF aisbice: LEEZRAR P gma

Edrp&red kdtheliéiRsth of a compression/decompression cycle, such as extending over a

period corresponding to from about a sixth of a cycle to about a tenth of a cycle. In other
words, the pressure curve in time/pressure diagram of the compression/decompression
cycle should approach a trapezoidal wave curve. A compression/decompression cycle
consists of a compression phase (CP) followed by a decompression phase (DCP). The
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35 words, the pressure curve in tinme/pressure diagram
of the conpression/ deconpression cycle should

wappoazds3a trapezoi dal wave curve. A PCT/SE2004/000712

conpr essi on/ deconpr essi on cyclg consists of a
conpressi on phase (CP) foll owed by a deconpression

qnasessidi@ase TOR) stfasRBO dldyaic hetiorSENTRY g whichithe breast is
conpr essi.onl phase %CP?“ g rh5| sts of a d n%rri c_portion .
RS 2aTIPg I SomRTeen=d Hell EilisempressionyiafeasRet aridia st ortion
(SO TP epwisich thatbreadt i8 kept matﬁ%dgdm;]m\gprem&leke&n@ the
tatic portion TCP). j n ich the bre ' ept i,.n
GpBinalesS whdrs (03 5rbislibs A il HocBri pRiDCR) difiRG virfeh the
[steast ﬁmbaggsinomapf\?glyeiﬁcaﬁbresmmn fullafecamgiasgionds @ached)yand a
DCP. [ [ e 5 breast .is in .
SRt (e Mo P YeChrRastis RSt £ <R Bty decqraprepsion sueh e
inegtipsidiogizaity decontpaddsed gtatd which (HETRIERSt wilhnaaratlp astieame on
%east i S kfe t in,a,state of full deconpression such
°”ﬁpﬁeS§'°Bt'1f@PWF%£ﬁ 4%PPy deconpressed state which the
b:r east OIvvi It isdm%ue@fdr%amsum?oﬂmedmfemr@ﬁﬂasiamingi das in the lung to
allo t 0.s50. It is.preferred for.the. nea
S I8 gt i dHeRlyobhstoPr iR Gomsbop e mm Ho
tbebbut®d rhmrig, gefeabBOabuot £ meu Hy NThuddtio mpyse §spartant tomaintain a
articular from abo%ﬁng nm }—g .t o, about 25 nm Hg,
F&%‘t"%#’&e&ﬂ}reﬂ%ﬂf?“rﬁ‘@ BPMPHARAC RNASE- npst i mpor t ant
t o mai nt dt i8 prefeped td sturt the @eeisior otiblectralstirhnigtidhence a positive
deconpression phase.. It . rpreferred to start .the
SIORLPR RiPoRNs. dn Bertilipta Pasivs:ouoner) Beusiqpbressure of 10 mg
6@ masrapyefereed ofsiSomnpiig,ssen enore praiardd 23imar Hg op aRiré,inas been

r.oncfry perfusion pressure of 10 ng 15 Hg, nore
0%&%F‘?&"red of 15 mm Hg, even nore preferred 25 nm Hg or

nor e, hadt bearticulzby prafeded fotproddgdefibritatirgrelyctip-sthanstaa (DF)

0. provi de, defibri]lati el.ectro-stimil agtio
B eREnFE el e alatE mRn L P et est ae s R
conpr essilbis partaskarly Preteired {otprovidepading aleetrd-gtirpulefi@r (FE) within

0.provi.d aglng, el ectro-stinmul ation it hin
R PR PR Bl P i P Tore8 EBfilede s of e
qetaserdsSion phage (DCPe e piefarfedidiging thecsatpne siaif ofithplRigaamic

nore preferred dur| t econ | f of the .

R or R S ieSHioh presed el B3 3 ob Persigls coffpression
pHaee ($TGP). Ralticulafly plefersddit te providp Ipasiag @fectrpstirsdation within a time

ST rti.cul arl referred i pfovide pacin
Bt 84D hriSdeBindh P & BF sb of BeRlRpie ool fbn phase
(DNCP)seconds starting at the end of the dynam c
conpr essi pn se, 25 It is preferred for th .
Tore or HoeREs Rt nrcreb LR EicBde b8roh o cyclesimin
toyleD egdlas/min brol 502 cleymir,sandi even frodbiD epctdsarsihito 200 andes per min.
even from6 cles/ m 200 cycl.es per mn. .. L
B of er abl by SREpUR og et fink ot i e rihombdstimutonjs vp to
30 sesbrads, prefeérably pptto 30 86careis @nd snorpirethercabé wf &l pracedidd short
secqnds a nore in the cas f recedi ng ,shart 30
SRR 3 Ple 2o ae o BeRiE Btlio Bl 4B RPN B BB 5oipna up to
fie rsinctesdad ord b the casalsf, a prededing loagerf peried of asitstaliapsuth as an
32*‘&%,@{’%&, tgnllgengiﬁgsg gggl gﬁorgr c%gldo'in%gtolo%ggr%gtioonesrlc;nge ?nfventor the power
required for compressing the breast to a given extent, such as from 30 mm to 45 mm or
even up to 50 mm, will decrease by 25 per cent and more from that required at the start of
compression within 20 to 60 seconds from the start of compression; the correct
compression maintenance power required for continued compression can be estimated by
measuring the compression resistance of the breast intermittently. It is preferred to
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asystolia of two mnutes and nore. According to

observations by the inventor the power required for
woanpriesxssng the breast to a given extent, suchRCasELwan0712
30 Mmmto 45 mmor even up to$0 mm wll decrease by

25 per cent and nore fromthat required at the start
drbo@dngyosuptreltaé driving pbwver &ahd reciBocatiog posurhatermedes by providing it

tart of ion; th t | O .
Wit e aRaRE AT BHALS W e ORI T Ee RLLE CoDieR 9upgmount” of
irasthing gas réfemtie thebymourtas hireiathing dees requipedeteshaintain a desired

P SRR as  0 T d BB aS bl s e gomeression
detomphssigh rafitmovedlthd aretirel treatmegt penvelr “@imprieesion/decompression
i b ., e ¢ . .
i CiPTele e G 15 BBt Dol kPR g el Fris sort o
ddm'trelhwiﬂ)ma@orﬁmfessgeteldﬂeﬁh’mg ges. of breathing gas refers
to the anpunt.o r | [ I . . .
desi red e Rt Aehsd 28erd B a o Pisehahta dumuiaton
ipaottintied aftersths pravisidr of eldvtrosstimelatiomane se-establishment of circulation.
S:f iogg.r es%%&gf%%%ggg %Eﬁg%rg%eds?esg)tﬁ'c{ cgfrtlgé ﬁﬁ%ﬁ?owelectro-stimulation is
isledsfigrikdtios, duch aplimtadesofobntribdaciimiiatessi on dept h ver sus
ti . Thi t of trol ' . L
br eat hi ng RGP RiE e B oLt the P BN RIS flaton s
erbvitiértini the éontni af pacieg,hsuch @alin sdsenilabsérme of ventdoular fitwidation and
et dce A Ar IR DGRy EreRLPET 8D bedo R bBPRgt o gonptant basic
126 such a9 effabouiedD begte per ain; thegacimgdnimada to follow the compression rate
. tro-stinulati is_by defibrillation, h i
PLEHEP DRI B gy, 0l fon, such s i
pr ef er r edAcopdheg tood foulk prefereet aspecedfaicd nvestidnnadnaihisoation of
r.ovi

i d.i he f f. i.ng, h '

SfFhEE0ds Relef paf® FPmBRCY A ord 2o b 88 pllumutates

inglysleftlveatriole if caetyafaindidalt pBrseher albyreg@oridmg votume in a child.

DL bhted Ao RyfEISY ! B et G5 BgPlhoeh o

eieﬂm—stsmjlmmg_riastfarted bn?ehtheltiﬁtd ?zeragrﬂ;mgsrs eslumbef ]Pb)?ﬁ @n the right
te. . A Ln 0 ' .

A48t PENERAERT Pt oodirioBHfcy P P BT BRuPRERY ooy kg

started oAaerdingrtona sivim pwéfeR8d abpent ohthe énvehtidn thedbieathing gas

GBPURY b ook oS G DR o BAF gl el

téﬁcp@d : Fa_dLilr’té?JfFiﬁ% ar &vent 10°gree viore eelowthe ainbizht tehtperatumnt i on

admi ni s

0 el ectro-stinulati.on i.s started, once.
The 1 e Mgt SR sl Hriesh o Msdivanion APy g 8 SoSing
adudousspriay asieh a8 lcBolasaling b EHeopdtiaht Byl raeand &ftth@Brdaging gas, which
been reduced by. 50% or nore. According to a sixth

PrepPRAcad®aspect of the invention the breathing gas
provi ded Aycordlbgittedn €ightaefetret @spsnt at theanveationa nielicament

SR, B2 AR B P e RS 8osea
WENDRN §A4" @nd/SCassidting thd @-abtaisivienént op ciedigditioadswdh dsheevasodilator
SEEAIRD. R La e PPy ShSR e 5 4 Shaor an
b RRUE 5Py garsvhisththe brediitihg gas aéts @ fardagrder.

According to the present invention is also provided an apparatus for
resuscitating a person under cardiac arrest, the apparatus comprising a reciprocating
means for mechanical stimulation of the heart; a means for the electric stimulation of the
heart; a means for controlling the provision of mechanical and electric stimulation over
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According to an eight preferred aspect of the
invention a nedicanent 30 alleviating the effects of

woaomiiazsar rest, such as the cardi opl egi ¢ sol uUPCDISE2004/000712

disclosed in WD 02/11741, angf or assisting the
re-establishnment of circulation, such as a vasodil ator

ti?rfe @@I@W%\écﬂ% stilriRilaABAttd bébﬁfv@l@dtoﬁcé tre thad ambgé}meﬁaanlslme of
t he breathing gas a

AR e a@namﬁtr?@vgtag & dpafiguadtelifithg R bﬁ’é&d?%‘?a by 50% or

h&relaR8/o0P L6 B BF n‘iofé’@lfﬁlb&ﬁhésﬁeo%hﬁmbwdm |twberéﬂa/enmp|@an ahsesof an
for 35 resuscitatin er son ‘?L#ﬂg ar [ a

adylk PEYSER A GRITERATA] v,q me g or ﬂ@OSI ﬁ%m'f‘%{}’ perfusion

HFBSSNA) '|ﬁ3ﬁértlédléHﬂlﬁ@éiti\@%oﬂfnahh@erhswhtpreﬁu@m ihgHd, hore preferred
electric stinulationp of

QFSRTBIHG AP merepvrs(ﬁr@fi&? o HESaBre o G Ghtned adracheal tube

Srithdid Infdsk @R af befer WaRS Gut/ alili 4618 bieathirF4304Hda0 Prebauretio the
time to allow electric sti | ati on *ﬁ] rov ded Cp
AINBYE PhEE PRPABET O efFenressa Bigatnn o toy Pigy{eing breathing

%fsrtb e @rs&ﬁb’éﬁ@*e@u@élta%dubréd |vatlh tﬁé béd:Héaatuberbr btrer breathlng gas
een reduced 50% o

B0 MErR I AMEPRIr FORTAINGANe PESRiTRISEHE RAGRg@agprovided

@r@%ﬁgé}gé,{ person or a corresponding volunme in a child

and/ or a positive coronar rfusio

parti cul grccardsiorg tigt W?%H{ég?s'ﬁ%ﬁt Pﬂ@?(yﬂ’ F &Wrsé’ufﬁe of

%dr%equsrslré@lgrééﬂglﬁlﬁg Ba&fsadgshfhed & Erbﬁd@@jbblﬂ)r deivieg th@reziprocating means.
e

b bt
tracheal H @tpéefegggfcgghed[ec%%q@?gg n%%ﬂ%?on%é' %‘p@g}%oaffp&mdmg

ﬁg%icﬁgstmﬂﬁmldig rERSof HIREE0 EfcRBISF enifh @ 20Tecyciisipamyrn., in
said person, and a S%aﬁb‘ﬁeOf conpressed breat hi ng

@%’BCLF%FWHP BRAUYBA L BPUL (] $RE PIB Of A¥"er son bei ng

resuscit aA&‘ércﬁﬁ’%ﬁJ £nd proferied depést h)eﬂtie lﬁ\kd?\ﬁomhelmb@is for
br eat hi ng 10 adduci ng

eRBIIDg gousian g ESSOATICH g ABCIE ST e GorePBRes hyigans for
&d?mtﬂohﬁg R%r&@&uré\@ﬂﬂé%lré&hlh@ gé‘s pioRidBd s ﬂhfeﬁ:raltléﬁi' as pect
of the invention the source npr.e ? br g
gas is deRfring faamhe! g\/ﬁrﬁlép@ggrqd(ﬁspapth? mf"ﬁ'g'on is additionally
érgglzdé’{ri gﬁ g?ﬂnﬂﬂstt‘éﬂaﬂ%etané \‘orla‘élrrm{lﬁémﬁg l?dhé Qérsbh ‘Blnd?-r resuscitation a

ing neans to a e of pravid
ESRARPOLIPT ARG el eaE o cRe 251eSh BT B0 eyt aplegi soluton
His8lodeRl iR 900 ©2Ll1851 RId/dFaBsistirgithe Paeétablishatent bldincaklabion, such as a
80 to about 120 cgcl es ‘ger mn or nmore. Accordi REA tg?

’f

adrRP#ing 08 NeradERNaliae, YasORs PSSt SOTtis oG RN GYSIOFRY

SRInsBblidM e AMEL M@ Yo Tl dNtor nm@gra@alvﬂmlth@ndcméemno@o@ other
stinmulation conprises the ne ntrolli

BretIa G2SRdHBE BIBRE A GG SopRs PHIGONGNS AR 2fSad ust or srey

%t%ﬁ@&rﬁﬂmgdkﬁméﬂt el eventh preferred aspect of the
trati

invention is additionally rOVI deg@ﬁ q
nmeans f or AeRHFIARY & @p,pﬁ%sqngl friiopds eh%ﬁ@? an apparatus for re-
g§§g§s?g\bgﬁrblggtlcgl in EESHrSGH R tfer E@f?la@@r@w @imp’rglﬁgf‘elesource of
rdiac arrest, suc ardi o
s@mpresesd bra@@ws&aaédm?ﬁw% B@N@W@P'J %fﬁa'/%mg & rgd?r Regitive

bf@stﬁr@"t@ﬁfeaéiﬂvda% GE8did PErseh grdupatie fbcnﬁtﬂ@iﬂlng?meians for mechanlcally
adrenal i ne or noradrenaline, ? ressin,,

SiBuIAINg, e YERis SLEA RORON PN ESreBSeHTTI TR She FEkafipressing the
beddat §%¥@“r@ﬁh B00cyRlesipat fi &t 2D ycied peheirt; eRetrizal mearefor
g{ov%tlng electrostimulation in form of pacing and/or defibrillation to the heart; wherein the
compressing breathing gas is used for driving said reciprocating pneumatic means and
wherein the breathing gas vented from the reciprocating pneumatic means is used for

providing breathing gas under positive pressure to the airways of the person.
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br eat hi ng gas adduci ng neans and bei ng capabl e of
produci ng an aqueous mi st or spray containing the

woradi4carsat . According to the present inventi ORCTSE2004/000712
further disclosed an apparatus; for re- establishing
circulation in a person under cardiac arrest

conpri Si NeheAnSMY oL pRlidit LFEAtHING FSE b thegatintigefertbly comprises a
nmeans for providin ai_d breat hi gas under, é Ve
(bFaentbing rasher FaNs STRUBAIT I OTSORRHIME R Eeating gas
rha?h&h&/é%!se%erﬁ?&néed‘t@ﬁhé@@tt@@ﬂb@ﬁéhstracséal mtliedtiong t he

heart of said person by.r
deconpr esHiegjestrieal ”!ﬂ?é)étforz’trgvg‘s'?%?lg‘:tf‘?sg'ﬁiUE%'OE)?gF@QS%SetPW

&adArddes, Qé)@orﬁ)é@cﬁéd@ﬁf bdThpblie§ bR &g breast oTeRNsaticat adjacent to the pad,
providing electrostinulation in form

f
Wleioion ISPt 6. Hing PP BGMEans A GO e s g gad, Sate i disc, et

SRIPFRP SleBFody ®HBpplied BSthe %a@l@@‘dhé pétledit I'I‘Heﬂ@eééiledactrode is
reci pr ocatin pneumatl C neans

wrtesahl digrepabley dRe ERAr EfeSHPIIE W"éf(?ﬁ? defggren@,é b‘ﬁ%ﬁ Ragl Rate on

WRighthel patiesafay fst; itAs Wégi'ét@g ubéb@:ﬁtrﬁéﬁﬂ@r g8 it wties disposed about
positive &ressuretot e pers

peypeoras ynﬁ@‘rfhsgﬁmmddb%E@“%'Sfﬁ%t'f\%aﬁscqr&?t position on the back
RERYAGIntadRbasy Mddle@Asal hitahb %r@%\hcﬁtﬁ@ eREEdRiIAMtN includes a

mﬁ@r@pz,flgfs glgq{fzg}gf %ﬁéa%w}gi%ﬁéwp I nagep p\,;g%up i dﬁ\?/%é)edsagnd conducted

{3ale BOORMRIyzRgSRed®s. Provi ded to the patient by
transtracheal i ntubation. The el ectrical

f
provi di ngindhefist Beee. 1 RRGRTeBIRHFY Sadaplsd tg?‘ilo""%e frequency of

Rk&tdniRfesmprasdibidebfifreEO6les, BAd mo@miléoﬁébc@fﬁlﬁdwi This is
breast of the patie

nt ad t to
B AT OB ARoNGRS D SUSHAPHG SPEAIRGrals of the BaRerigeiper than

fh@@reﬂ@éhcymf ﬁ{e%hﬁtﬁlcﬂ'c‘éﬁmpr@%@ns/de@dh@br@sén@«?d HoWeeér 8a&: the cardiac
the back of the patient. The br east

@t%@ tﬁ@ H@thrg ex?ﬁe,g]s él}xedgqt;regp@w §gmeg anjgal cpppression/decompression,

£ h2GbeQeed tScdtRi fathbylenby. EFQ!S\ﬁ(BlﬁQ nié&h@nlaallb@ﬁiforéésﬁine at the pulse
on "which the patient nma it |S|nteg

SR WileAedhe Camitacion af e TGa A10kpWORUaHD5Eoa & t BllseiSss Electrica

RehRE st DuhaFat¥ ob deRarlite c&hﬁﬁe@&lﬂh/‘ dcecbhﬁré%@bh&b@h besontrolled by,
resting in a correct position aon t

feainetanageBiRs PYMely @p@@t’c? p@mde,{%raq{gmpg pxmﬁa&rﬁt&n of the patient’s

§Ib§§tlf IQ%dH&%éﬁé Withit fHel édﬁﬁé oﬂhe iRaRgorf t@rde?é}&hr)éztlhe @pﬁ@@ point in
gnal s, which are picked t he el ectrodes

’@r@ﬁ &j@p@ﬁec’cm@l sliraulpete the QWE Wﬁémr?e%ﬁ'i iac Cycle R¥ empfrgglly scanning

me%ﬁ%ct df @@cl@ﬁ@v@%nfdt %@!é@l%@)poln‘és inditdd @r b@vér@“ dyes!iRehe case of
uency 15 mechanical. conpr

Bségmfeé%@mﬁger AP EPASEN éQ5 ptimylatiagt ?ﬁé@@f"dv 5 §T-PhaPS of the ECG. It

%aeﬂsld WitHiRiHeYscbo Qf fhaMveAtion RBoRde ﬂﬁ%pﬁo@fﬁ?@@@ﬁhe invention with an
cardiac rate of the patient is slower

pirageisadyaging ﬁ@wﬁgmrdﬁuamﬁh@%i\mm% e‘&'?ﬁ rh8§§1 Yiggnatively this

H‘Pdl"ﬁm\éﬁén c8880 bB@sERfdl 'c@ﬁtrollfn@ttﬁe 8fdminitrafah beslbctRXdl @efilsillating or
the set frequency of nechani cal

pafingG 6ga3lsty Hedsatr ession, it may be used to control

that freqpuessiing s he pﬂ‘éé&ht Imérlitﬁ.\ml i€ Blso GRIEVSEE BifAdIS rddsk provided
the pulse 20 rate w || he contraction. o

ReaPisiig? disppeppioiiaxible Alogtistube s s i 4 CErkes Pcgnnectable to
ﬁfetdo\é\}n%bfeérﬁ Efle df @evalv%trﬁarﬂfoumé#mg:t@'a RRIPPSREAY Bdhpression/

deconpressi on_can be control | ed for |nst n
peraePressjondeycasiar imsusiaper g ea W&P%%%Sﬁ& a@/@% gas.
sat ur at i opy@herhidfe, RREGAIMG tS the present invention is disclosed a disposable

endotracheal tube provided, at its proximal end, with a flexible plastic tube, which is
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blood. It is furthernore within the scope of the

invention to determne the optimal point in tinme for
wano@liezdssi cal stinulus to the heart within a ear8Ea®4/000712

cycle by enpirically scanning g5 the effect of such

provi sion at selected points in tinme over several

dietesr indiifectif Bomie bl to th-dowitifeam side bioaveates manifold pertaining to
reason for stimulating the heart .in the QTI-phase of

T
3 FRMEEEgsion/deconapression deuiqs A ERYSAUAENL of the i nventi on
t o provi dedditthatpRalistidsed afretip@catingedtinmessiéri/dlecdmpression device

ul trasound i i n evice for visyalizi.ng the . .

Bhiersenane Deeregn drven . cofissad Bred i ich comprises a

dethdWaPRErh&@dhsanadrhiaRidiig la&&;;ﬂtid;nozlb:f tif)mnteatﬂmg ges ddmeumed for driving
trica efibrillatin

dministration of ele or .30 . .
BaceHe la Bramveroof T hust ot SpeNGRGLES FYRE A fiestiod of 1 min
orive8a} ih%rtic&lag!oﬁs e gllclhqﬁieleﬁre_ﬁ%rl‘aaWitllaé bmﬂkng)%a:s/d\:l\cﬂgﬁiﬁe_s at least
cO rsin I SPO e | e ast | e AN S
SPP B P ol odare L P g eEhbl e eIs, oot AR Py
éﬂdéﬁ“a@feaﬂitu‘b/élovg.lbmﬁi Ealrdceil trmjlqaitia@fto a reciprocating
co ressi on/, co eSSl on evl ¢ce or respsciltation
driven by ReRPEGCEAH! B e Frpigingdh mSts qeil REiigpRcE to 2
grefepiedishtbodndrit@lupir&tee By aidiaeingi on is disclosed a
di sposabl e endotracheal tube provided, at its

proxi mal end, with a flexible plastic tube, which is

WESCRFYIOMNAOR FHRHIGHER®4/ 000712 8 directly or
indirectly connectable to the downstream side of a
valve manifold pertaining to a

BanPaesign/ deconpr essi on device for resuscitation.
Additionally is disclosed a reciprocating
conpr essi on/ deconpressi on device for resuscitation of

Bighed son idrd sepBmblic SiaaRicass ek Hyeaaths bPthgadentibn applied to a
conprises a 5 det aéhabl e nmeans for admnistering a
portion oPSTEARINFALLRRARlgas consuned for driving the

Figviise t Oistshezhamaneysctioh _AS/aioﬂtfhﬂl%fpﬁthlﬁi ofFipaisi ti ve

ressure over a ti erjod o m or,.nore, .in .

BarZ cut b Sloveshaeh TRiaiop she et Ll cpraifre st absrsigo to the
gas conpring&sioat | east 50% by vol unme of oxygen. The

et achabl e ans | el ed fromfaci.al K, . .
BB 1 aohea Teougheed pr s, ECbrdhonoRB P RBHEsd BT feupsipd g inventon,
10 Th;e | NyeNdi ailamlé the?ép&f ubtgch'b{@isghI@Gﬁbid}ldﬁrlail‘lm'r@ftd@bl'gbgostic result;

y reference to a,. preferred eppodj nent i ll ustrate

g%d’r‘ awi ng'® éﬁ@ﬁ?ﬁ@sﬁﬂ@?@g{?‘ ¥8d (g °PH*SF?'r?Z¥he apparatus of
dr aw ng, {ﬁie?nvé#tian,iiﬁfoﬁlm&ﬂhﬂjmicﬁaggérde vi ew of the

apparatus, o e i.nvention appljed to a erson i.n . .
BBV ot SisLahametin Fepjeqenatioh ot tne sio ot tihgmakE recigrocating
t |h|e appar miedfs ﬁiﬁd {’?ieg:)reés'ure?c&ftrﬁi . th@ bieaitiing baswerhedkfrom the
illustrating the treatnent of cardi ac arrest .according ..
Lo the - IRPERTARS Meays toibe BroxERh i e Bb i aiday fer Psitve
di agnosi speespe| mdenbyf 4 bieck@ibdrash; of i nvention, and

f avail aBI e t hera E‘l{t I,.C &hoi ces in conﬁi deration aof .
?ﬁeg di agnf&t glegrlagblﬁtljst rating the provision of mechanical compression over time

to an adult person and the concomitant provision of pacing or defibrillation.

DESCRIPTION OF PREFERRED EMBODIMENTS
EXAMPLE 1. Apparatus for re-establishing circulation in a person under cardiac

arrest. The apparatus for re-establishing circulation in a person under cardiac arrest
according to the invention is illustrated schematically in Figs. 1a and 1b. It is based on and
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Fig. 4 is a schematic representation of the driving

and control of the apparatus of 25 the invention, in
wobanmwietesa bl ock diagram Fig. 5 is a schemati CT/SE2004/000712

representation of the drivinggof the pneumatic

reci procating mneans and the pressure control of the
cGﬁn@ﬁ%éE dBudas Nﬁiﬁp@dalﬁlé @Umbfwsmhﬂecqﬂhmeasmm gystearfECDE system;

Jﬁpfg @Tﬁcj\}/.lggo(le gwteg%rl;) Ia$ ?éb nﬁ%:%’@aréﬁf aaté:@%‘g p%%e % 8 a 2;/oke or front
déh@ghﬁb'é\tléht' 1U|ﬁtdé&i|ad1@frédﬁ% m&c@dl s a@upmé pmsemblamn tted back plate 2 such
conpr essi on . ov son and

(R FATRan A i AR 245 SRt o BErTEP T G P pack plate 2
eQE%ﬁ@B|a?éEb@\brOEotRBB%E%RE@ @B@DﬁENT&e%thEpmwded with a

CIrC |on

sﬁsg E{cﬁltggg’/m cg-bal o&/,s%éesf‘ ree L3l ﬂﬁﬁ é{pléﬁ %I? is hmge%lypr%lf’n?@d at the
diiferesdenbibh $5tlzmg t6ibecuioRlyl fmed antha b|aek plate Arherehyahe baeast of the

arrest acco to, t t |

Bun haernss foclpsihits TEOC MR h B Hensvtd SeiEn (g o) s
R AC L IS S) %e%@ﬁt’r@&%@ﬁlﬂ# AR ke Pisaiuppsed atsa distance from the
LucasTM._tr anstport a

/,d
o100 oy B SRR SEriRr T i68 TG SR SRE R R aHT
d%\ééﬁqﬁf@sg@ﬁmmt mhabdﬂﬁﬂlge@b @me%S@bd/déccyrnkressmn padfitconnected to a

S8l A R EhRPeRA 4 AT UngSLLA S FrEsdbd airor

@éﬁér &ﬁeﬂkﬂ@atﬁﬁh@ lgaBli@trea dad Gylldde‘ptm@tb linacfer sudheyas is alternatingly
ternum S

RS hREoER & Ao i PRete U B ha eRbE Binie8y gastic tube 11

zih"dgﬁé gméti t\]/w\/taél ofa v§l0@ﬁ1a|nﬁ@18 123Théintzh and tomespohding oetiet of the
end o

manjtold gg@rg gﬂlletdaQy 322{53'” ciogtrBll r%ufy n%%%g%regﬁarpﬁgb|e battery
ARcKicRIppdRsgor. ﬂi@hﬁb}/cdnh'el Ui t&@&trol@fl 4. hﬁe r@cﬂmbeartmg rate of the

beconmes encl osed

Ristap 8\ABd dhe g%preﬁﬁgte/gggomqeiﬁlon p%d g\'hll Wlaé? QFBosaed to reciprocate in a

&dridiivEtral 'Ehéctﬁ)ﬁrgt halesBet tat®Whieh chlhl bewak@j o $0ditreespat min to
at a di stance he.centr

Boiobs B AL DRSS TIoEaNSa AL K5 A5k ARHALE 47 Dleadl of the patient the

Wfs%‘i@\hdb’d witlea @Hﬁé@ﬁéméﬁnwﬁbtmakbl(ndst ghowpy it adisera to the skin. This
npr essi on/ deco

o e R3Sl S o o BRRDE S R 0 e G e
bfQfe ?ec.pﬁ?é&aﬂhgmrr@hf TAE prevsM@et tins oxigbrgableaaingitingchambers 8, 9

gﬁ%ﬁ@{s{zé{%%@ clen la:‘! $qgn rE)pI%ip m%gﬁgg{aétr%ofjgéo&%yalnﬂgtga §e31red positive
PRssLif8bi enc@nk iongheroriathing gbb grdsblie doatralf drcaierd ilfpstated in Fig. 5
tube 11 15 and the |nI al.ve ni f ol

which igfiescriped in pye dstall gk%hhvestl'lﬁfﬂq%gi/v%\(est € manifold 12 the

FReBiHire dhsl@ caidice@ithicabh adlekipledubail A tca flciad h1ash|15 disposed over a

qep{grai@cpsrhgrbgfﬁtpé g&.%%ﬁé"wpﬁs@g rtt\ﬁ/e aoasned?r{aer%g asv?nrg an outlet

@ CirRFedyahéd patigndisecontinidiely n@dJ\&dIeleﬂ'\ fresh brbething gas if so desired
conpr essi.on/ deco

PR BraUg oS S BTesaEs B BIaNEIoBiof BEAliRy a4t A BV Corlfbie
9@§t’i\fe€%ﬁe§s@t’é§by\ffhefdnrah§6mbﬁt of g, &elisfpantiouBly Shparkaes if e breathing

mn to 2 e circu

G el AR PR TOR G IsP BB GEr Ay Bapre e Rt ing mask the

(B&ﬂl{o'ﬁmr]c&ut@ﬁ |ﬁ\th3| 6CbaWI He’]oa?ﬂtlﬂyl besilly ehspaMHdl with if themméssure in the mask
not  sho auses t he

Irnsolecibe et hes Dl o ethar Besin i g ne

ventral digpeshtad tHeaEeS is disposed a front (breast) electrode 17 which abuts

the breast of the patient and is secured by an adhesive. It may be also or additionally held

against the breast by a spring or similar elastic element attached to the yoke 3. It is also
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of the reciprocating novenent. The pressure of the
oxygen gas | eaving the chanbers 8 9 of the pneunmatic

woypbi4ndzs3i s controll ed, that is, kept about cBasiSEZNN4/000712

at a desired positive 25 presggre by nmeans of the
breat hi ng gas pressure control circuitry illustrated

coRceiidble @ intéhitd1theSrahe slettrduza 7 intorthe éacdeadf thd pdres fasing the breast
Fromthe outl et valv

t ifold, 1 q
eaiPrig e Fea Bard BreTs TR rodeslob e upapr inpgn face of
tﬁ@backfp?&bal TR sleckbded BN 08 e8rve\LeIEGE elzetrbded arfloast pawing and

c@ﬂl@{tn\gg %I‘élce?ﬁ%uir{'n%f aere%ggﬁqalﬁ%]r@%/ qritﬁcéro gtcpﬁwﬁ Uinglé% by means of

JSUHd dbrauabys ZU AJ] ﬂ@elmttdﬁiefobﬁﬁm Upit@atié caymbizas, carrjing @ut simple
desired 30 under . a s

%%W%FWﬁ”@F’t%@@ﬁ%fm%&\gﬁ%’P g§ys ? ﬁlptf {}eerﬁr wﬁr&bp@aglon, of dispensing
o‘éﬂﬁﬂﬂlah&@b%%@lébtﬁb}/er{eﬁ‘@/ and ahgsirenthe dkaftiaga dbsirddsate. The

parti cul ar] orta f .t th A . .
dRAFORSSE Cr B ETSas ﬁ'ﬁ%ﬁ%ﬁeﬁé?{ KR e gRtihyiggion, and pacing.
TRANSctete @obmahhlze@lmwnb& a goute of elettric ehéngy in form of a re-

an be tiall dIS nsed. with if th
iR SR HBa i eyl b e SR A o A 4 Ll
rhéé%uﬁélﬂwb%nﬁél LtrhenWswphemwm SIIemnbw frova timemaindby means of an
Adj acent s di sposed a front (breast)

ipEREt gﬁﬂﬁﬂr{ﬁaﬂ%@tt the breast of the patient

and is semyiaitkpyatan vaibres pmdeutwnmea/nm saipport 49 is dlsposed under
nst the b

addi tignal | el d, r '

& hrvets apst e neiosk e Beeciogft o : patoSdb ke gatients

t@aﬂ@alt’@oﬁQ{Ml’ lﬂ&éiﬁfs?tol?é‘é' /alﬁﬁﬁeﬂdé&m%iénd portic bf:thle\bablk plate 2. As
to inte ront. ele

wi oo Gl Relowgine eshoRat ot the peysnls paed e mEE e ieitates safe

.ﬁ@gémﬁpack) el ectrode 18 is nounted on the upper

(inner) face of the back plate 2. The el ectrodes 17,

18 serve as ECG el ectrodes and as paci ng and

EbeAMPLE!2. Ehidograchédl ttulbsl 6. entbeycraabtube ROt @ tbr uee anthe invention

i eiaaeta V8o 814l coppusd AT Replh G e ibuar

1adabl Bolgéd Aritdrial BYalBUbingd tothe flekible toms and emmmflatalil@balloon

e b L b 1AL LR (B p
SMehcatmgvithfa PaRLA S}hflahtﬁg/ﬁ@‘&hhg 8ystém cihear 1Ihed)rdi)&¢hEI entin the

e egrta{:od 7 17th8érpf[agqequq P PBﬁ'ng gﬁdbaglgépf Iatm %‘Iatmg system
SnfRLmiest g4 bﬁénnwehea&n@loa@ltmmy trs-eSgrathswuccetrmfﬂex.bne tube.

electric ormof are eab batte

S Eedptache U of Bs GBEAN M Sl H PP e et gatlitiyes
w{;ﬁmu lEE:SLtJeﬁT‘F?@’Mkt Qindbethe eate abmaanusragnabedslupmuomheal tube”. It
W electricity

SRy [ Prob R o EARER e R ks DAY SaRhpaoR 'iypge whicn is as

@ld%s%sslﬁlenrﬁ PaatibRCo e butér disBktes betibe] Sudtsagiccrmeristg 90 per
under ﬁ |ent s. neck. The he'cﬁgt of the neck
%%ﬂsﬁbmprel@“ & Ub§raTPR N ansyeisEISEC M patient’' s 15 head

fall backinusklof b&tw@@é@@mbn@esﬂ@ﬁto aghysisibgical slepempressed position
end ort| on. of thﬁ?back

Bt By L0 561 PBAPH PR S i pseip RO BRe £o00h the

fé&éﬁét@rtubélmtd) tHeﬂh@@s i§ @bserveéd) fﬂhtsaglwmlse%hﬂalsﬁvé pressure of about 8
ndot r ac

merHg @t eg’ﬁwr&qsg@w <§ ag tr%dpeal) &@1&%%%{ W ablf%ﬁeri\grfssmg with

{htebLQxlﬁ%@ tblé\ﬁ&e Borhp&rst Wit alegativecpresdige framf depix tddhiut -5 mm Hg in the
ubul ar
case of passwéJ (manual or other) decompression. If the flow through the tracheal tube is

increased to about 25 L/min the positive pressure at decompression rises to about 15 mm
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made of nol ded material axially joined to the flexible
tube, and an inflatable balloon consisting of a
woubnd1azess| eeve positioned on the endotracheal pCuiSE20md00712
the tubular tip and communicating with a balloon
inflating/deflating systemnear the proximl end of

tid EDuer@@ faéd@mlthé Ubeaseldevicktkbintabted dsdsitve pressdre dfabout 15

b || oo at defl a comruni catin
Ao e 189 LSS PP b? DGR Ry i 8 R FoaLb of 40 mm H
éll@ﬂ dbo0é thd oW bEnredthigigdb hroudhna a6l AbBaahctivekiRcohpression with

th' N desﬁ”@”?d{ﬁeﬁﬁfd%&hﬁ%r g galcgsunder the trade

nams "Boussi gnac adult entdotracheal tube". It 1is

' t de,a tracheal tubhe. havin —

ERRAPL R ReRuBhfatiane N A (e R sdegts200 in Fig. 2. A

mgﬁﬂ ihlcardidt dredstbtay2010s bglglllmiéreg ng’éo@ﬁﬁ'b@lrbreést bbmpressmns 202 as
tu e, SUucC rs) [ cent or

108 S B R el Rrprel 2ot Rl it o Sl by have to be

@edn ?@@héﬂﬂCWF@ht ? t&ﬁqs tapmarétOs af payientioy h@%bedﬁﬂ@Wé@Sﬁ% patient
OSItTlO al, | avol dl oreco ress] o a

D shisaleoriasen RimRbaRie Ga8% i Sme TRE: shetl tireatter the

redsirémést df ke éle@tg@ a¢ts/|tpb(sme%edrt |sT§1ar$ecgbwm§a|ﬁs Sfeaﬂpocamon 203 of

1tiv e t a r t
B83aubt 7 DIS T8 sfece SomarspCeikod bt st ogRm i 18 418 processed in

tfle OPPioadaed 9yBGG12G§Whétﬁeﬂ-thé @S(lér)t sthewit esemca@ms@ctewb (EMD, electro
mﬁcwgapggat I‘%‘Pn r esst;_ |@hﬁb{ﬁg( &thsh'aZ? or pulse?ess elggrlc activity

slele@raIrmsBAEate(ih thib eohtbxtve hormalyStatddesignatdzendtateltttich does not

e SRS o RaFna Bt e misdlat Nt samve sab Hab g ereatier the
M@hﬁﬁ@@@éﬁr@%@o‘zzoéﬂ,ﬂ ddglreleBOm@agﬂmM RY84I6 Wheetter the r%atlent has
e e BrIRIOS &V s & RRleSs R RRLAYER "G SRty e frst
&ase kzoeabt@cn@agm:bnlraasrs puiess Qf;e Mlﬁmeti;@ theoug hadlspiredéd €7, 18 while
a _trachea

f t th
aoiyR0 1ah Graoh a0t S da o O LS Indbb Aol e 208
@@cthd:amohadg bOISé’Qade/annﬂmst'éréElXAMBh A bEeBactr%é&ISZ;I‘IBaﬁhlIGI?t:ontmumg with
t.ne OW, .S

RSt sty ARG R tes AT HRBRE GG dagrorbDaiigneated to
memha_ag‘lqd:a’fictbbﬁaéltream’fﬁht andtofaem 2Q%salsor ftﬁﬂl@eﬂ tAdrapeutic decisions.
ossible after arres n

oo osei BirSs ghvantipiie v lagoh 65 Piestins ol i, apysioogical

ddrenppgsalontans dﬂ‘lblﬁlhﬁom BWWIIIQB duiasinibless Limlumk&étuﬂﬂoﬁslmmaneous
S ROSCE TRREARE e 2] bp FaRiRD 8o Be gaministerea

miaﬁalryemd bﬁﬂhpefﬁied be fped:m@{zwm A?stﬁtaglletoysf|?fllatc1?f®\/fi‘lﬁ1aft dn beSincorporated

S te me S .0 l.ca 0 ectlr

g the AP B e YsgTan s Patiertsa iy ARS dreid Blgucsl vs.

Stévaﬁb&ramﬁwﬂy)ocessed in the CPUto detect by ECG 203

whet h th t

eetro  ReRan SatlpBEA onT et B B ¢ atifgh (P siological

dadomiprdsatonanill by Bimitisiéred i cqnﬂﬂalsaioenamtrmmtgzasbfmueast m?tul ROSC

gouse et Eeleh IRt e ShE el chBRRimie i s, or MBRAER) unti the

phgiehbis iuhbathospitalcagaci ng but which is not necessarily

a healthy_state Ther eaf t er t he nay be
ot ubat e D3RET on 88 oF Sl angaciudi s brebteg & absence o
péredrizedapbble op ahiinging olitaistubation 204, the patient will be intubated or not.

Intubation 204 may be used to administer pharmaceutical agents to the patient, such as
an aqueous solution of potassium chloride. It is also feasible to provide this or other
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ventricular fibrillation (VF) or PEA (Pul sel ess
El ectrical Activity) or asystolia. In the first case

waQew/1etasst ri cal defibrillation pul ses are adnParSEz0&600712

through el ectrodes 17, 18 whihe 20 continuing with
mechani cal conpression/ deconpression. In the second
aqaseus?@ﬁlﬁh :on&if engmﬂamalogmaw a&givle b ests irfd eold@tﬁ'télitﬁéteé Stbstantially
t hr ou el ectrodes 17 [ continuing wt
br‘?@%%’%fﬂ:%’“%%ree%q%odﬁ/a%38%%?%1 on. Internittently
ECG di agnosis 205 is repeated to nonitor the effect

furt

Kparel; FReRBRuF Brebins EdhBe 8fisdne Bf theftaebte decisions
derthinirlgl ta theomethodpf #eshamtionidfbrente 18irhddeio the flow sheet 300 in Fig. 3.

SRR 58 ST T R S804k B St o

coppresaivasideconiprassioas 20D, th&EBBG sigidlS0R af therpatient is measured and

SATREA L b S A b0 A B e
odefiadoarrdst at ?mtt sihcecsproapatizats ma{o ﬁ@@f\ & Bflu?diéi:o@{:diétﬁapr\gast while

us . e invention is the Heartstar .
PRBI BRNG g el m R e Pl TR, 566 B Dezsuate n
vafichethg Hboy temifeEAuEtsTiepaticanis s20&-aldiddiedy baldw Eeliormal body

.ol ogi cal deconpression will be adm nistered in
t‘g’gﬁ%ﬁﬁ]ﬁ?'i on with pacing 206b at |east until ROSC is

obser ved Spetifipaliyf as dbstyatédin Rig. 3, ke BOGisirlayisladBye&d for cardiac
Suc

8 % By O S Sb B e e, e
complesaionidecompression eonseqabstyris innbdially H165RIB05C HRedk & cardiac
oL B U0 B s VR 5k B bR ot B
andiyzed 3Q6ior pdaIaria:mTref'tb_tillamh.f ifige {EIC}G fsignéllﬁ:e;ctm_tdhefﬁcltetr&i@ bf

, Q assi 0 e IS .
BT AR s Pb PR e PIST R bR 485 ¥ nersB sina
pREh3Edeedied @ELIrR pathgamises 398 2ed adrinisteréd to the patient.

P oGk s RO B P B ueh T e
apPargtusrif doonequired=XAlsPhdredses Tisassafutiess ih ttle tlasdooiperdddis, which are
oSBTl ERORELH o HBRLPRL PRI ol or oy
of thewliagrestic @80It bhedehgtepto peAhit & thackenatinitate Hklmoét ddequate
BB e oA B e Sug bR rspmel ot
musén&@CBci Yitethe pafterdf t he patient is nmeasured and

anal yzed 303. The first therapeutic decision 304 is

based on whether the patient is under cardiac arrest
EXAMPRLE 5sApraratisneonisdl iaadtdrivirey, Thegnintiplebef apskeatus control and

i.aC. . wWhi l e ctual l.y bei in a.state in
SRRSO <R oI e R bBbErdsts crL
480 abmprising aldatahstorage bredys trewieh appropriaté svitvearpas sterdd, ssch as
: . Qr.ual te rature. .
SEE8 P A5RIERS LB B D5 e P o SR Ui ol
wiits signalsyepresérdativeanf vabaus tapeseaftheatt fachvity namchedftivairda fou gbntrolling
: j re i.s.no rdi ac arrest
o8 4 B o S A 05 02 A 6 powered by an
intenalgiasites sgurse 4ARexlicB @S a rechargeabée batter Tiieaontrol unit 410
comprises a user display 450 for reading electrode measurement and other data. It may
also comprise a voice interface 460 by which standard instructions to the personnel may-
be given by the CPU 420 such as, for instance, instructions regarding the need to replace
the breathing gas source, etc.
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arrest, the type of arrest is determned in the next
step in which the ECG signal is analyzed 306 for

woeniriizasBar fibrillation. If an ECG signal paPCESRE2004/000712

characteristic of wventriculansfibrillation 307 is
detected the patient is defibrillated 310. If no such

signal  péitd esntroi Sncdmh\mgtem mlﬁaﬁmér@oﬁ@ﬁ*o‘?wa BefitsiiaticrOshd pacing
to.the p ore

Prdva a2 ellefecs srBmen kel s R aeiiar FuamayAtEy in the

ddfierilltipp and pasing inogialer 8giabhes corhhietcial @_@fll@(ﬂl&ﬁﬁ suf:PS as the Cardio-

AR Eitel 25 erbelotSr AR o0 6 A SaskRal. Rumaenapipeny doauired i

quajya(taralap ISeiende dné. oU. SIA § ptavided afithtngacdt aginMdl ibe incorporated in

I% ch s to permt to the user to initiate

tb%@ %@ﬁ'%@g}ﬁjﬁ\’%‘ Preatment in a specific situation.

Duri ng deﬁddMOriallyamleandeJChnﬁhglviﬁigd,llntt alclueles &mgl;(ﬁi/% cLlr'iEve module

ivelved,. 25 nmust not. tou 10 . -

A3 G NPt Rl e PG & ErOTGS SrHE RSP AL pressiied oxvgen gas

feqrp arbadatlsing gas gaslde:mpbemhaswmg BY & prdskuretred@ldtien iaRd kbéitrol valve
aratu? trol ¥amcrorocesso

L?%F;gi ‘?h%E Sétgﬁﬁ aat N9 &2 'Ss,rteg Neksps abopt\gansignt. From there
tap prespuiiztexggdrt gw:s cosdiktedf tod, vaﬂmhamﬁ)lcﬁszsmfetv‘éﬂéé of which are

) R RBR S SR P83, 0D Bl B e presre
axgperegasiisded via linds 168, 1109 %0 élﬂ@Sld@f(thi‘aOB) G ﬂ)lé‘tbh)’lﬂ?» ﬂfné’
eumati.c and

RUEEE Brpfe S Bher B ROt B BT THeBracgtng manner. By 2
rpdtWG# & hyveanent IoﬁtherpTEad)n PO3RItrameierred to’lé@ad 808 t@altétnatingly

B8 LR A it SRRl vt

falm:ble:mbhmreséad gas Iebv@ﬂﬁe%ﬁambér@ ot Q0B 105af ﬂqe\/ﬂiémwatlc cylmder 107
cti ns t o

B SRRy R pinrPE 2B i condbejeh o Bigte todhe pigpamal end (a
1|1|0§;bfam*cea3f thensl'iamelslocbas um@mbd itug Byfui‘géléi‘lmé 11(2 doﬂiﬂriéﬁ‘@ an
n as_so etc.
BRSBTS § I Eirerit (o s Pl Pr\?ﬁﬁlﬁe@i@elmwen gas
féditct the marﬁfmpr1i19esa;aoemfthamdntranedona moboiaacl! mﬁtfmrm_tdreattenuanon
p nel.ydi a anal ysi s function
Cl?%&)';[ l}]{bgg]tfg‘t Q‘%’ Y ' I’]SenOtglé'ﬁeeﬁlef(ﬁg'g? on and paci ng
nmodul e. Suitably a commercial defibri I I ator such as
S0EEE 8 e o 2 2 bl 0 oo
i90i8dlosnd iGAVAIAO0IT4. elnmmprlses a, Jlebdb[& p@aét.cmmw ladfestibWd fubular tip
be i neor | appar a
DR attlica R Al BB ©'Sao s by DA Brolapatioon
canslstmgmf Iaudlaﬂalaslqznvemmaltlonecdom ﬂehamdweh@ealﬁlta@e tahé the tubular tip and
| ch, I.S,. sho
Pl Bl el 8 AoRun Bl G Gud S Ran ferrsfe iiria) cpder e
egdaMhealytgml the miatabi@all@yn andothe allscn |hﬁimgl€eﬂﬂ|r@f@stem
i 1 the.pres t he .

r ea ""“Pé&lé'ég" ?*’%”ﬁ%oeﬁf&eé'g'”gr%%ﬂ%gﬂwa@% E%Wﬁ'ﬁ?f. the fgxiple tube.

Amr&ndetrad:H@al fube o6 this desmgmsml{etwby Lasbo;:amdes:[’l&ﬂn’(a@elatliques
ni 0 s of, ch are rolle ,
lﬁeé%gsé?%?née %rbée{ ?née] t?adj\r/? qaniezg/\dgjas%nac zﬁygj ep r_achea(li tube”.

A! ternatingly the pressurized oxygen gas is fed vi a
éid@@ﬂ?lhé'st helg%ggrla% iﬁ'Fﬁ'J? %rilllfskrg?es(ﬂq‘eo grov%%%)of mecﬁa:‘%l c§1 oompressmn
over time to an adult person and the concomitant provision of pacing or defibrillation (PC,
pacing electro-stimulation; DF, defibrillating electro-stimulation; CP, compression phase;
DCP, decompression phase; DNCP, dynamic portion of compression phase; STCP, static
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pneumatic cylinder 107 to cause the piston 103 to nove
in a reciprocating manner. By a 15 rod 104 the

wonvenerds3 of the piston 103 is transferred to acpa#2e®000712

as to alternatingly conpress (gnd deconpress the
breast of a patient (not shovvn]) The substantially but

pértion biddnypréQGsHTpzRe SENDERS d*nﬁiﬁ@%oﬂhﬁ oﬁb@éﬂwrgsé?én phase;

égs 106, of the 1pneumatl c.cylinder 107 by exhaust
FBsSigHC PoromBiGeaMpressPNANASP)s! NEHOMREBSSIPTT $UsKS EPuhas 2
trapdZoRlaplvave sielpeend (at  110) of one of the channels

of an intubation tube by a gas |line 112 conprising an

2 0 attenuator 114, a safety valve 113 and a reservoir

TAd folldwiag [ires saserepbrts B dveroTugRs ilubestetvaribiteelements of the
manlfold 110 may be further controlled via the control

¥eRioo0 by an attenuation circuit 116, 117, 118,
which is not further expl ai ned. EXAMPLE 6.

ndot r acheal tracheal tube suitable for
age 1eParieo. .W@wmﬁg ?'fag L RNBYK BWP3ST SiAfg e p yearg£go and a
In@:o@é(?ﬂﬁﬁhfé&ﬁloﬁ af eQP@ é@lo‘a coli U‘éluﬁh@& cofcer ﬁ‘ﬂﬁh@'f&lowmg, indications
nol ded material axi al oi ned

|
?fH@#? i iﬁ&? iﬂp t@ett'm?epf callﬂfssh A RiveigieanThe hapres td be present found no
paIpabls bulsg HY startéd BPRadt oﬁb@ﬁeecn@@ﬁctdnh&e@éi’orcsnarH@mouth—to mouth

dot r acheal, .t the tubul ar ti
BB RGR PRt Miny: A SmBLARES MEB A CAIFRIRYT R Eaaueitalgn team arrived at 6
myﬁtraey plaséd thB@apssin mluoemld@fceté}fa st@%ﬁe@@é@ﬁfbressmn At7.5

s B PGP R U e oes o B e st gon inbsted via the mouth

wiﬂaa mbh@tme@a@sshm@tmml tA@bkygentharigd) it e tWed beifd connected to
he fl exi bl AB ggql,@tracheal tube of this
@850%59?'1 P R%% %f&h%ir CaSor 4ees- d9 LA SPRRER TN Waewiven distally of

¥ Essifttabe as EaRtmBoUBEfIANR dffoR Eﬁ@ﬂ@l@) ABUSHInp@se
e
fi

Bhfetes TR DRDPARCE el Bl B Aseaimebiadon of 100% were

mmememn&ﬂ%m&r hdd regdite apﬁba@ﬂ#ﬂetlndl@étﬁ@f%o@ﬂ @kinrculation.
rOVISIO or defibrillation

t ant 0 c
Gaed Pjses U be BaIpRER i hSﬁarqﬁEgaﬂaevfarmwenam thegroin. bnthe ECG
@ibiay ventsulariibalation waeRees PERAR iAEreBSIAGE coarBePAt 9 min of

CCRP R Sne dbaioe sepok ool Bane B0 e s8ging compression. The

mshﬁﬁ%aéb/ssaﬁewcmut diter @Bbd’ltl 10rseef a QmU@Frﬁ‘yﬂfrh With Sr&%/ of 60 per

tlon of. deconpr.essi on pha
B el bRl Bbiesriol Sea bt P ES Femsanat BrgHsen to 90
ot mvie aﬁﬂmn'ihﬁsr ha delica pea eheheturnsa . Witfhﬂﬁl mﬁ} ﬂ%'ét%)ﬁllse weakened and
ree case qr e.given to further
Bl waigl ARerease hRB b To b Gdho Eruin #is asesisministered
the patiént noved to H‘éﬁ@tﬁher7a31d)tfa$nedfﬂa%@arﬁbul§ﬂéﬁ Whllé’tﬁlﬁIﬁﬁumg with
rCZ’&EachEg @ Eﬁ% E% Iaﬁange%g g@ta'(qnép%q%tglngynumt (at about 25
rhmb thae\/}zlbul@, oxyﬂrétrtbéﬁaltwaﬁon H4d mﬁére&é&toﬂ@b% %ntai’tefnaﬁwééd@/vas put
Si.Ccian 0 ene e prese
oS o 3bry. A Sl BLIhall GohBRREAE B B pla e (o Seldinger's
tebi@sdquendartheasddroal Juduiat v%m’rBwoh-g‘aGeéfﬂtti\All‘éd thatdrsNan@§ genation was
ul nona
et Bef o) PRBas A8F BHILAS P § e et t Jne oo wes
et fueved afih The bhwhdevnnoe rtg/itein 9t atfRgueR@sdf 90, and sheI keeps a
ssion i.cated ventricu
TR ERLl? B Ut e B Thel ReRt S FofE G s g e unit andl
pabuhdber close observation for 24 h. No signs of myocardial infarction were observed. -
The patient was stable and fully conscious. Next day she was taken off emergency
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15 with a tracheal tube (Boussignac tube), the oxygen
channel in the tube being connected to the oxygen

weoeupply2dssibe of the LUCASTM device. 15 L of gaBCPSE200#M00712

were given distally of the Boussignac tube as
continuous insufflation of oxygen (C1O. At 8.5 mn a

prionieringD Aftereirer waeksin @M ehrbHevad ¥ent hevaer Oh B-coRbISiBSonth later
i th .oxtyvgen satyration of 100% were observed, the

%R%‘ﬁ? AP 1R reddi sh appear ance i ndi cating good

skin circulation. 20 Good pul ses coul d be pal pated in

he carotid artery and even in the groin, On the ECG .
588 FaRPTL, ity 7. Ml 25T 1545 PURd BRGH Slogs ahedn B @awRary i the
'S*rm?'_ii@_sﬁ alﬂgémbi@ﬁﬂﬁﬁ‘@;raﬁgrgg)f ?WC.O!fn arhbll&erveNgt about 5 min. The
efibri i on 0 . was giyen duri ng on-goin
ety wee rBho e R bRratot S s Y R Ot Shaad sfigmte.
blzaytardia o8 23 beats pauaint Miyd fMpatdtbredof i MRAEWa®D2%GE) The chief
seen. Si on. was

e m n_was. Mechanj cal coppre y )

BORUPAEFR MR WeshRNITeE bR BomEaHeirishad 1o dhenptethakUCAS™

tevicealVHeh $deing the @aﬁ@\t’%%&aﬂ@&pﬂd’?@déd’ﬂd@lﬁtd serf rele‘,WditB’Jidh by placing
metric val ue

nm n the pul se weakened and the o ) ,
FeChAlgdR U See gt o0 COBRAg g JHE PRbE tguives ntubated with
Bdmsl_iyr&bie.ﬁbifand (BIOZEatFﬁé S E mﬁ!?umeﬁtmeae@émi@ﬁ@{‘ﬁy céHMcting the
carri e 0 u ce I1e contl nu W .

PRiaRa Sbpi RN At Rlfen Sipaust g o et UAS™ device. The fow

baitpe EDG of thariegiea ididatdd thatthe PR3 ha8 a SHUR)rhith@ itH $fequency

0 ge,#rl c_sat r%tl n had i n%:?jased to 180% An

01 517 BF" B et RuEeS PV oL AR hehealpaiafl 41 the cpeatig asiery. The

patizBhivaatransponied irctichirieing Yedcetetthe ﬁo@di@_{)@h&?é HeShataken directly
ugul ar veli n.

di nger.' s,, techni,que via the external j.
b8 P Rlind heris 300 Ehietet b hep e RAsihG o e femoral vessels.
Igewaersldv\hy’aWan?éd@r% td FR02AFth#Rragetis ﬁ?é@wag%%g&}%rously at 70 per
ase excess -1, e. device. was now turned of f. e
B PrtieRE mpsnde B DT ArERaam s tiBrins hedrt-bisg Micgine he was
mkten tceltﬁpsmtansi\kd mdtumt 866 dildvediito Whbh 1R, sp?ﬁﬁ&!ﬂte&ﬁ)slyg t-521§>rmothermic
atient was taken to the infensive care an _
BiioeiiliveS8r b@IS Tty b Bbism ARy weekTre cayilegue ahiospital ully
imeetar di al infarction were observed. The patient was

stable and fully conscious. Next day she was taken off
enmer gency WO 2004/ 112683 PCT/ SE2004/ 000712 15

Case teportw. aMaer 489, Gekdpsed iMieis BHice &8N © 0Tk Wathe$68dthing. The
contr at.l ent

One. a | .1 nonth later . the . S L
R ot B e faRtiatey. 56 rved 568 it UniatPn np gesuscitation
Wad Hs&umtsrtrat;::tegn Thefanbiufadice per&onffm lfo%ﬂﬁté& of » hr:ame'aidgtynaimwer. The

t. .an_anbi.ent t rature -1'C. An ampul ance | )
iRt My ischep 8 = plsr i P giariepi vt a negatve
.;gsmg @onﬁﬁges;swpbfrtaé 'srgn pr&iticees rpaﬁpﬁ] inEHcatitPyRUIaRr ) b?@&. The

radycardi a at, 2- at . et erature o
PHEARS Efedaetpaa i lle AN ™ devise eafl bRy R
«ﬁmrpts'{:ﬂmegas‘; stalted \\;\l\hltbirﬂeo Jde. ThéSEeG showkb %ébét%n’f/\l:otld‘é aystolic. One

M. ice. en, seel ng. the tient's sma L
R T e ek & taf BRI i ireolthe ePiry 5P, Fhasrarsepontiaton
WIgea Balbémsselﬁ-ixﬁaheind &dy cergmtég&b ahiet] bXygehn @RRRS Sharhel %f the
T ient. then. it ubat ed wt oussi.gnac tube
R BB, it RRERShat wih pond 1o ZbatridRlioggn. The
Rareme tiap mﬁsmfme?mqgﬁ?tymﬁweﬁeﬂgﬁrn& 133 ptéd@ard_l_iﬁ t}ﬁé|16ag not to exceed

aust . of the evi !
TS ECEO R, IrRig st e AR dtes est gkt 0% evoen at o
¢omtpresstonidecontpyddsiontdouencyf sfelQO@RE hin. A pulse oxymeter placed on the
fingertip showed good pulses with 98% oxygen saturation. Ventilation was then given
more aggressively which made the saturation rise to 100%. The ECG indicated the patient
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of 3 to 5 per mn. Good pul ses now could al so be

pal pated in the carotid artery. The 15 patient was
wonrengpzssed i n the working device to the hospPCaISE2004/000712

where he was taken directly tg the operating theatre

and connected to a heart-lung machine via the fenoral

M&ﬁ&lﬁl%systdﬂ&; Wow ti5é padeynaker fmdtldmoﬂﬂ@e BACASA dé\hteswas actlvated

SHERE tehd paoa dutiGreach Pomptenen Yalen M iBearaud S Spibcould be

éwly felil. Anmemh%mesmutm thé gktﬁdht E @uplhameréidﬁétéd wat §éW Became
wed, to wa ont aneous .
iehist e ot b Sionh ere,fabBech 287 OFW BF9eakeg Ut was
fetaime). Shfckeetie ﬁulwet&rtb@tmeélénw?ﬂzge ﬁé’tardﬂglg lm' faBkhe ddvice was
no n VIs. a n
HREEE R TR MR P LRt O e e et is T A ambuiance
Wit ah anadwstivatis texmh (eysiciammeet audey arriedl aBouti viamh later th see a well-
usci,t

25 h tart
BhyenfB bt bk felashe Bry h tfie i Wihing 2haaf EdnbRgsions
d?ecd)mpvarswnﬂper miri &fd »pacumeakes ECEWIH afrebyerch et keol Upb"n stopping

%Srgﬁylgg 3If%lhl%%%g%&é%%&ﬁ/g%ﬁr&r@@élgte@aqegﬁ a'[ihﬁvgewce was started
ag’aﬂm gmakn/ignmailﬂclnma stbpqct)aﬁf Iaﬁdithe ﬁaﬂent WS |h&lbbtdéda/ﬁth a Boussignac
t ac n_.the ce an

oY eBRBBrShaiil s pamenad e laShPeust e from the
LsLaa@As*Mm\/E@GAs logyezat floleof (28tlitepier nin Was pRyiledlat astaw of the
otsRBrARE{Pert e t4Hiah s 1B Gaiendf cBbreRpion vgs thcrBased to
Fﬂﬁmnsnls @lhile emmn@gwchggat GompemhmdAtt@r 5 hnéh Was stopped, and

ust ¢ sTM de ins a
R PRl ROR DR ey dierd SEPEr AT Koba hiS e i fareauency
dRuihenisc ey Miagoald peassnrAn sadrd Mestid Was pRIBed B the Radidingtery, the
(;c)r essure in

t
ST R AERaME. T AT Bhereneide obitd b fleasueg e
ri:ﬂl@% Wy prEtronad steetchad whitdReaHis) 1hB/deeice Muua sl aOdlecogwpressed state
EAIFS R e Bt nd e iodng Salieciolid Rowial &1 e Hacycardia
\Baﬂ obset\gednSyéYelm_tbld)mi pressuna fellttt tass ghared0. QvPipRessions (100 per min)
e i OB e He Btk Pt atihated inen ariving
RETE &ﬁﬂ@ﬂtﬁ@@%ﬂ@ssnﬂ:ﬁs bowbkas padihg asiesstoppesl. ThOWCGEow showed a

B Gl Mt e b e i G ssion and pacing (at 100
pmmrpn)asas mmed?aiblses—stantetlhﬁe:at@tal preasure lqulcsl@wsectotﬂlZO/SO while full

3ep RNt o ofir 5o b e SRR b Wonr an
mowded wmh a trihsvenoup pacsnakes invibe egisitvepiet amhd'neoéléc}trddben the right

K f. i 5 t
R BERALEle 2ie ReSSLAGRCOimm BE earoriitepacemater
alectiode thedevicet wad workimgadt 1 00sompreseidas axy §eMbeats peaiin After the

deato R bEpimp iy ef phh Mo Aa PR 5vpi b doBamseions an

pecingl yttbe Lucassisyica weee stoppay gieqiatientaves now in a stable condition with

th devj ce wor.Kin
g\%ééer"géggpokﬁ’}r? decodﬁgpia@m oW?,é Eaggnﬁqﬁe%tan%vepg &g ﬂé‘F‘g putina
\E@(Batmruhtllmem aayu fteryextibalifn he s riullyt vz byt f(ljaﬁ)allylalennesw in regard
. t imedi at e
S8 Rl At i BB PR et Vent 1 1 on
was stopped, and the patient was intubated with a
Boussi gnac
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tube the oxygen channel of which was connected to the
oxygen exhaust tube fromthe LUCASTM device. An
woxygan2dsbow of 25 liter per mn was provi ded BCT/SE2004/000712
distally of the Boussignac tybe to the tracheal tube.
The frequency of conpression was increased to 15 120
®eaima while continuing pacing at 100 per mn. After

5 m n paci ng was stopped, and the conpression

frequency reduced to 80 per min. Now a sinus rhythm

WAI forainiashaLAseYd obfe-Edialishing ap€duaté Gircitatiod irbe pessen.under
arterial needl e was placed in the radial artery,

%ﬁ‘@ac BERR5 CABIYAE wer e di scontinued, and an arteri al
Wr@ﬁ&H%@ bedatAih§ o8O uNBa Pekitide p@b@rem@the@rwav@sf salll person;

str whi |l e kee evi ce, nount e
Peb i ustine RS hosty ot i G e ePRB ey dempgessing and
d@(tbhqﬁgas%fmg the ansspar 4 rdt@frbrh@d@&l@tsipai m&flto@OOroﬁﬁIEs per min, while
dia was observed. Systoli ood

br ad r
RS 1 AeERn s 200 exbin 3 SLS on bS5 e st tie Bgatting gas
foea pbidd efdinke Sutfiipit ReystablishGloosaing cbdbﬂa@apbefﬂih BisA rpressure

e hos

O g Slaiten e groyBien of A uSitpibg Gen o rediseiiression
m/bﬂéi:bﬁh‘p%isi@n Breditiing lﬁlew‘ésmadt@)ri ih lfor&ﬂtﬁf pcipy lame/or defibrillation to

requenc f about K 35. res on and aC|n 100
the R, At e RS e e BRI IBUar P ey ShrEBFEY to the
SHtAsiskrhents laqdébufvé @@anér(y blotid/ F38ssuia, hilé dbhtinuingygitimechanical

sat ratlo vvasot d The patient was taken to the
‘ﬁ’é‘hl Pf‘n"’@ tpﬁ@’ér"t'?"éo V%Pfﬁ?ﬁﬂ%@e\ﬁﬁth a transvenous

pa@m@b&y rép@taﬁrkgethrelswpts ov\%i:dlusﬁ\ré mteam!mne el ectrode in
atri um | C | Nt e C|n
LRHtel e cag EH S PBIPR conFastiar et on.

el ectrode the device was working at 100 conpressions

and 100 beat s .pe in. After the . r manent .
2 b rrantard Ao wHerEin Hiet Brehabical UMAte & His, heart i gaused by a
r@@nﬁﬂfc@ﬁﬁg eritinadtid maame idAgerbhy theréathiag gee ub&®inwRE hethod.

st opped. The patient was now in a stable condition
with a pacenmaker rhythm of 100 per mn. He was taken

3 qthtelhﬁethm sméumezA]g?feeew tHd br@étﬁm@lgﬁsilrpapﬁecfi b?ﬂ'tej ;ba’il’éEfduring said
unt i er X on e was u awaKke
A A R A A A R St
1RBProvatty hsuntftic nidishospital fully intact. 35 WO

2004/ 112683 PCT/ SE2004/ 000712 17 dCains 1. A
non-i nvasi ve nethod of re-establishing adequate

£iTheUh&ho®Bf élﬂr dl c@@ﬁé?q)ltb BNWligdreinGiRe Sd>rﬁ§re§§|6r$§hd decompressnon is
conprisin

a brea as u

iainisteyed %9 E@EWP@”I%# "Ry @g%?ﬂ fRE R L@ 8‘386535%9‘ %‘F? to_a fully
a&@hms“sah hwtes&mwb@tlereg ekidfddevdrta (iriod @oblesINIMY t&¥rom about a

Beatedl% %?re33|€% and decoqpre33|ng thegﬁhest at

xtpf 8 cy¢! ¢ ¢ {10 OhR COMPIFSEIgN/SBerreRrepsian

mhile meki ng the person i nspire and expire agalnst
th osjtivVv res f the breathin

ﬁ\egﬂetb?d 14 %‘FS’ Erl%f g ¢ W*beré@taal%qsn'té’% pgesgagq ?fu '%ath'“g gasis
marnmadovnwmhg bPiRePaBSHHulhg d8commress@cutively to the

start of the provision of sald breat hi ng gas and said
conpression and deconpression, providing

el eetmesbd bLdIa BWwHereih EfearhmB@RcmBan anshidpositive pressure of

defjibrillatio
breathing gas in ther]ung over the decompression phase (DC) of a breathing cycle is from

1 mm Hg to 30 mm Hg.
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the heart, with the proviso that electrostinulation is
provi ded only consecutively to the establishnent of a
weasidtiiws3cor onary bl ood pressure, whil e conti RAT/SH2004/000712
w th nmechani cal stinulation agd provision of positive
pressure gas; 15 - optionally repeating the steps of

Xk Uit rRpdNciamts $td BRéin theardvisien haaeleC’ad) stlmulatnon is
stimul ati on conconi t ant th el ectr i mul
SHHIETRCRGPUSHVE LAY PAEPBPIPSEE DT oS bect obtained
stinmulation of the heart is caused by a reci procati ng
éJneurmtl c neans _drij vemﬂﬁ t he breat hi.n

Be FRthGLLT 220 B! HESHUITSR 1 BPHan AP Lo Atipygtion

4Rt dHcB G (EhRfive pedusies pRgsirbof pPahing Ay od widrehas bieeh obtained.
mechani cal stinmulation is substantially breathing gas

consuned in driving said reciprocating pneumatic
ERBINetAS 4. an] e cRRh0¢b 8fwiyin akfilillatimpeldctt@siinulation (DF) is

e Qurintdns Bt e s Te e s carePTe P Sn Bhasg (5P

conpressed state to a fuIIy deconpressed state and
Vi ce-versa extends ove r| ad carrespond .0 m
0,535 et Gy of ciaimis b1 Piftesglo arciad BERFR Shitighon (PSR
p‘r@ﬂ@é@@ﬁhuﬁ ItHedtﬁﬁ@ aar@sﬁscbrﬁ fhecstatt ef thd@ompraBsipniptabedCRy until the start
%eaf claing 1 ﬁz ig,gereln a positive pressure of
om?r%so%oq@as PGPAi ned in the lung of the
pat| ent during deconpression. 6. The mst hod of claim
n the arithpetic nmean S lye . I
b}gﬁhmethp}of %@a@hw gregLRagng glﬁ%trq% %{p (prés provided within a
tdﬁ@p&ﬂfd&ﬁfﬂ T0to [WYESSdoPEs from tive bmdaeﬁthe dgnatiic lcemipsesstonrphase
gg to 30 mm Hg. WO 2004/112683
PS_)>E2004/ 000712 18 7. The nethod of any of clains 1
to 6, wherein the provision of electro-stinulation is

o TR LS BUGhCBTS Hodl- WhaTSm S iR ot gee Ben Ay gpdaton i

foraiB0%ydled/Mirbto 200y Eled rhine provi sion of
el ectro-stinulation is 5 started once a positive

perfusion pressure of 15 mm Hg or nore has been
trakMeshod & anjiee cléﬁﬁé‘lq)@o od, o@ﬁﬁbrlgﬁg ah #itemnitterit@sBmation of the

wherein deflb“”ﬁém%g eﬁ timulation (DF) is
CABRTERRAY @ﬁpqqﬁep e|xest phhe @alitnts he stati ¢ portion
of the conpression phase (STOP). 10 10. The met hod of
of claijns 1 tQ wher ei n paci n e
B 8 rasiegd el Gt ine ron il saBesiinetionisused forgentrol of the
EEhpreskidr fored dpplisd & the Bfedsher tioppiseasi on phase (CP)
until the start of the deconpression phase (DCP). 11.

The nmethod of claim 10, wherein pacing
. er%rnﬁetﬁéd ol @i pm\/r(eF&‘& tHeSpePio@ oF Bhad reyuiret fordestaldlishing® positive

peri od of 10 to 15 s nds ro the end of t

eRFRRANY ee@wﬁm Tes R RS0 méfﬁ 1501 fhibe R g preceding short
BEN6AVF a§)}s@<bliéi55dchta% dnlas g&w& easnng ﬁ@mﬁ@tséc@rﬁdsn{@@mad’éc@l@ds and up to
stimulation is from 8 cles/mpto 200 coy s{

five minutes and more in the case o precedlng onger period of asystolia, such as an

asystolia lasting two minutes and more.

16. The method of any of claims 1 to 15, wherein mechanical stimulation is continued after
the provision of electro-stimulation and re-establishment of circulation.

17. The method of any of claims 1 to 16, wherein electro-stimulation is by defibrillation.
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20 13. The nethod of any of clains 1 to 12, conprising
an intermttent estimtion of the conpression

woesidgtizasse of the breast of the patient. 14. PO®/SE2004/000712

met hod of claim 13, wherein thg result of said
estimation is used for control of the 25 conpression
fomae niidd &@nl @f tlarndT RA8, whikrdim élepes-stifiulafion is Byeacing.
nmet hod of claim1l, wherein the period of time required
for establishing a positive coronary perfusion

1Y, RS Wiethd dSoffl2mm 130viseR6in Misks pauivih iy i6 abbut §Tebexs perahinaat a

recedi ng, short erlod of .asyst uch as a
ST 5 o B o1 G S B e Bins 3HE B BREED falw the

dtinpressith ratevitthdilattdrearpieseathe Basio rdtbe case of a
precedi ng | onger period of asystolia, such as an
asystolia lasting two mnutes and nore. 16. The net hod
2. TasynetfiodCdfaing®f ¢laints 150 19Veedin tHee bieathingbas, |f provided by
stinmulation is continued after the ISI?
iBlubENGro bt 7 ARITBRTABHE SHa Cr o rede BEloPC RISt nerature.
circulation. 35 17. The nethod of any of clalnB lto

16, wherein electro-stimulation is by defibrillatiaon.

%Tbemttmz‘e‘s«@lm@ﬁ; whotsiusaid breathingigasiigmperRiurgds MY ermore
e é?ﬁ@éﬁﬁer%pér%t&@ wherein electro-stinmulation is
y paci ng. The nmet hod of claim 18 wherein the
pacing rate |s about 80 beats per mn at a

:fzo E‘ﬁ?e?h%%f%?%‘ﬁ@(a%@ﬂ o, @\Fh‘%r&rﬁ aBofiry ARicbYUS E&%g Ndudh as cool

to follow the onpressi on rate
$9éiﬂ@ a9 a@mmmgééo theeoenzps by mmn@ of $hte brepthingsgasovhielt a%{ﬁﬁs a
&rrig! @aims 1 to 19, wherein the breathing gas, if
provi ded by intubation, has a tenperature of 5C or
nore bel ow the anbi ent tenperature. 10 21. The net hod
@5 mwém&%f %’Q%"f %iaﬂn§ @'tdjzzb Wikt agnaﬁéanﬁémaﬁé\ﬁétmg%é Sfects of

nor e nbi ent terrper ature
wédln@arr@ert anlipr é$SI§tm| lwelret@t@ishmﬁ@pé Ficuationds pdyinistered to the

@ﬂ%ﬁﬁéﬁgéﬂ@é‘f the HRBtAS §8%nd/S3in AReolSsAa T nHi@rtRE breathlng

to t erson by neans Of the breathing gas which acts
@as acts|@s agarfiper. 23. The method of any of clainms 1 to
22, wherein a nedicanment alleviating the effects of

cardiac arrest and/or assisting in the _ o
2% Thstrathodsefimiaim bwherein adminisyation ofrlestis-ginuiationtis steried once a

Rih&Rlor By nﬁﬁﬁ‘%ré)f)f ﬂlﬁkﬁd I}i’ef1 Din@eAiR tﬁé‘@lft%nﬁlele in case of an

aqueous spray for whi e breat hi ng 0 gas acts as
aduitpersonror axerrespending Yalme i &ekiidm 1, vvher ei n
adm ni strati on of el ectro- stlnulatlon is started once

a mnimumof 20 m or nore of blood has accunul ated
2 Thaénatead ofaiaitnr§, swhereim administigtion af eleeiip-stinydatinsrs sfartgd once
FRHHRSRRAH e Xl TRe IoPbBo& I the flgﬁﬁatgéﬂ al B8y SdL BP?erQrﬁcular

clarm1 erein admnistration of electro-stinulation _
iltgnllg’@@rha@d)egn ¢educed by 50% or more by mechanlcal compression/decompression.

26. An apparatus for resuscitating a person under cardiac arrest comprising a
reciprocating means for mechanical stimulation of the heart; a means for the electric
stimulation of the heart; a means for controlling the provision of mechanical and electric
stimulation over time to allow electric stimulation to be provided once the time average-
mean volume of blood in the right atrium at asystole or ventricular fibrillation has been
reduced by 50% or more and/or 20 ml or more of blood has accumulated in the left
ventricle in case of an adult person or a corresponding volume in a child and/or a positive
coronary perfusion pressure, in particular a positive coronary perfusion pressure of 10 mg
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the time average-nean vol une of blood in the right
atrium at asystole or ventricular fibrillation has
woeen/mzdsced by 50% or nore by nechani cal PCT/SE2004/000712
conpr essi on/ deconpressi on. 30,86. An apparatus for
resuscitating a person under cardiac arrest conprising

l-?gk M@ 6 pRITeesd b MBENG dven niees prsférasal of 25immlHy oranoref has been
the heart; a neans far t?hjﬁtc}(?l(ﬂ ctric

> timul ati on af.
Qbiineth 2tachgal fibmer gl & MR 20T A0YF a9 Brpalling gas under
p?lsfdaxaéliolcxaé amdysééf_%‘atclr petsor tahdrulbsauioemf ogmgretssmbrteﬁthing gas for
allow electric sti ation to e praqQvide onc
AovinG isadiiea Sas e BF SRR PoNS APORIATY CAHP'E Wit TR tube or
dAherassyathinl gad dyedg meansaand amédrisddi contrbliisg theegmedire of the

reduced by 50% or .nbre and/or 20 ml or nore of bl ood
mﬁ%tHQQ&?ﬁ%{i’lr%chétﬂi PI]PRESPLFt  ventricle in case of an

adult person or a corresponding volune in a child

nd/or a positive oronar er fusi pn _pressur.e, ...n .
S8 aapaBRR Gt 8 v iREpig Sousts p{rBnesdiEiathfg pes i
deigmed Vo0 @é/ghd 268 Biving T2 (odl200§ mEadns.20 Hg, nore
preferred of 15 nm Hg, even nore preferred of 25 nm Hg
or nore, has been obtained; a tracheal tube or facial

T30 ke @pparatierof BR#N 2610p 27,6\?!@6& glge hieand for ngratgﬂ&guhd erovision of

ressure to the ajrways of sai erson,. and .a, source
Broeiar extencfs VRl GutRes tRPESRIPREHRUER I ressure o
88 Brdathibd) GaPprovidad einegatiestusci t at ed coupled with the

tracheal tube or 5 other breathing gas adduci ng neans,
and a neans for controlling the pressure of the

19, Tk hbparagRsof RhYof laichst 2B th128, pensrizing &Vadrhistration means for
appar at us O{g\eCl al mZ%, vvhereti ) the source f%f leviating the effects of

N ELEE 1 IR Motk QiedlFariEns s alyiatigadhe effects o

dPdiasl éiréét%;ﬂldﬁ @s$i§t€ﬁggh@ Ee’;lgé»?’tﬁlgifhﬁﬁah?of clrBulzfon, iHHéafdministration
apparatus of claim26 or 27 rein the neans, for.

SBRES GHITG P a0 5 SToR 4 e et LlE AReE Pisciing.0es

&ddudinh ahéamR ahdMRingSRPpablbof pRansing an aqoedusahist srgsprdiecontaining the
rg_ssure of the breathing gas provided to the

'55 IF¥RENt 15 29. The apparatus of any of clainms 26 to

28

conprising an adm nistration neans for
adm nistering to the person under resuscitation. a
3 Arcanparatus B respstabishing AcH AEPTIR PR SOTHHNTSL GaTgjag arrest
iR Eing2d s PEe ascingirési@d bheatiing §8¢; adrshiommbyidihg said breathing gas
ciycul ation, the adm nist ragsiggcﬂ nmeans bei {1% cougl ftad ;
R§ieg POSIFNERIPSI R IUNERITAES O SARI(FOT pEEURtiefigFocating means for

méa«gérmjamg saslatiffithe¢iead off8AN pedod bpeémt@agped)h@rﬁséingz ar(w)d
desapiensina e 6feskat aspanar LD PBlsanst 8Ut Y Liicieg per min! electial
ﬁ]iséﬁélf_oabidvmiﬂgneléctﬂﬁfimfglétibmﬁ*ﬁbrn«? af shory ﬁ{}oﬂ@ﬁeﬁbrillation to the heart;
conprising a source of conpress reat hi. as; reans .
GATBv B O AEF oS4 B eEUA 791G UaSlo” BTG SR deitogating Pheumatic
Mé&%%&w?&eﬂ’tﬁe @Pddﬂ?b@g@és véirﬁérﬂfr@ﬁ l’cl‘ieli)lll’ébiplﬁcﬁt%_ Uﬁgl(;ibh@matic means is
reci procatjng neans for nmechani ca tinulati .
V576 BBiotclo8 FeSRANg 678 AT Por e Bresays e e A of Saif geron.
deconpressing the chest at a rate from 60 cycl es per

in to 200, cycles per pn; electrical ans far
3} g e T e fe Firens foh e M8 Pirgipeigas to the
BatianbEdrhpridics @iTatial Brbgthing @idsk or a device for intubation of the persons's
airways.

32. The apparatus of claim 30 or 31, wherein the pneumatic reciprocating means
comprises a pad, plate, disc or similar element disposable so as to abut the breast of the
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wherein the conpressed breathing gas is used for

driving said reciprocating pneunatic neans and
wohewailzess he breat hi ng gas vented fromthe PCT/SE2004/000712

reci procating pneunatic neans,js 30 used for providing

breat hi ng gas under positive pressure to the airways

datiestahikh REERPthe e%étrlcglhﬁe%ﬁaf @’bwalngfeléﬁtrastiméﬂatlon compnses two
wherein t he neans

gleatiodes. ajg}%pﬁegtégdeatofbgg e g'lerﬁrrggstt%@% ;%?legt g‘@\[ro&édectrode

HeMg bd%?t%ﬁ@élé Qﬂja@énttt@ﬁheﬂﬁds QB% Sisc @k Eiwals eleenBer. thd Feziprocating
apparatus of claim30 or 31, wher

m%smsmr@e@e.Iwegrﬁﬁe&ﬁgerewn&mg@germ%&ﬁ t %F%B@ebfa?%t@ne peing

sHutbithe kS MRidn il a3BA 9B Itiee p&Y, pfaté, Alistiuitsirhike st tarafa rear
the WO 2004/ 112683 PCT/ SE2004/ 8371%\”‘%% al;[l ent, and

eipriioge HisPAEIRS iPiReAPURDIR O the
el ectrostimul ati on corrprl ses two el ect rodes, a front
el ectrode to be a ied on the bregst of theptlent
e popraWe b SROR S BT SR GA a0 40T EBRG o
élé@ro@%ula%rﬁh@ludé@ § fnedhs $driEinbBELing EOTSign&lé picked up by said
reci procating neans or geln integrated therein in a
slesiredes aadk Feluctedia te FHE applake Sphei ng 5 abut abl e
thereto |n conbl natlon with the pad, plate, disc or

m | ar rear el ectrode dlsRosed SO

4 The SaBRTERBIRCkiS: B Bhaliessin (HRPIG ELehgyS OpRE0ISE to ollow

RER_HAEHES o@fne@lﬁﬁléﬁl 3empidasioRidacdmisresdiest ri cal means
for providing electrostimnulation includes a neans for

anal yzi ng ECG signals picked up by said 10 el ectrodes
ﬁ‘d‘h@ Fgé@h@%f tRirh BE 1684 \aHERbiM 1hé1@"eﬁﬁ1&fgsgas3p%wa'ét€to the airways of

paratus of claim 30 to 33, wherein th [
ﬂ“?é’&[ﬁ@ﬁd“?s pgenr B3RG foT fring @efpaﬁvmvﬁ'c 'teﬁu?f? aﬁ%y Sof
mechani cal conpressi on/ deconpression. 15 35 The

paratus of claim30 to 34, wherein the breathin
%ﬁf d\edlabmesk samprising\agisPeseble flexibisanlasiis tHaWhish s dleksly or

|F19|Fedﬁff 'cUhchﬂ:ﬂBlB@o PRedbRIstream &fdelyf @%Neﬂﬂarﬂﬁ&ﬂﬁerta'ﬁﬁng t‘b a
facia nprising a di sposable flexible

neewqaﬁnwm@eawrgé@qumrzss%sanrh%qvec&cfpw PSRRI ol Hpesgpiven by
rg@ga%éﬁﬁ,ﬂ’?ﬁbge of a valve manifold pertaining to
O reciprocating conpression/deconpressi on device

for resuscitation of a person driven by conpressed

by, %&lgbé&bﬁ%doﬁohe& #bé P%ﬁ/@éheaﬁ{é@éf imeh&w, witd Qﬁlexuble plas’uc

{Ejrow at its proxim thaerX|bIe

bpdhat inalirepty of Ry CBMaciRHS todbs Jogaisact s o 7 gy anitold

BV RPMeR|pAceafihg BoMplegSionaBEdraprassicgiPddedd Rl Rastigcifalion of a
a reciprocating conpression/deconpression device for

prseR eieatyseTBresged beralngd @f%-ven by conpressed
breathing gas. 38. A reciprocating

conpr essi on/ deconpr essi on appar at us for resuscitation
3% 4 r@gquqyﬁtlngqum@ﬁsgwlg@qpﬁrpgggséqp FIRAUS ﬁjé r@s&@mta’uon of a person

SMn%tc%Hp?e%}.ed Brddifthg bés CRBMRCIcPeSd i tRStiBsdhadtses a@letachable

nmeans “for adm ni stering portion of the breathi n% qﬁ
meAssfeE admiistering\a mﬂ'% of e Dreaiing 92 FROSHMegldgrsdriyfng the device to

ﬁ\%‘ GrR§E 80hiRper8oP 864 bbifveir8Siks Bvererime péridBRofPEhinast more, in
of 1 min or nore, in
particular of 5 min or more.

39. The apparatus of claim 38, wherein said breathing gas comprises at least 50% by
volume of oxygen.



10

15

20

25

particular of 5 mn or nore. 39. The apparatus of
claim 38, wherein said breathing gas conprises at

woOeas11%8% by 35 vol ume of oxygen. WO 2004/ 11P688E2004/000712

PCT/ SE2004/ 000712 22 40. The,gpparatus of claim 38,
wherein said detachable nmeans 1I's selected from faci al

APHKe a ?6‘99&15 JE hamh 38 URRer&ih shidRRtdcpbbleRddnaGd edkcted from facial
a

I ntu . A systemfor adm nistering steps in a
roasks §@dQ§l‘faCb%ﬁ|@WII*H%EQF?W@D%W%?@H to a person,
APIO Wp&?{ét%hﬂ%r admistEHiRL sty TR LRBEIsEIbT 88MdidpRIrhdHary resuscitation to a

I stering nmechanical stinulation to the person's
neé%mcoraprrlﬁym e for adm nistering electric stimulation
to the heagfgst @&ﬂp@sﬁ@ﬁﬁé\ﬁée 1P béminfteriier raechanial stindi&tdn to the
adm ni stration of nmechanical and electric stimulation
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