


rlra)' pr()\ iclc .$ul)cri()r attalgesiA to el)idural opiQids givcn
alonc.J brrt rlrt' rcspirar{}n, etTects oI'such coltrlrilratiorrs
hayc not bc'cn dt'st'ril>cd.
: The printary aims of this studr' \\'crc r() comparc dre
eflicacl. urrd l cspimt{rrl eff€cts o1' perirlpcrarite epiclrr:r|
adrninistration. oii rnorphine-bupivarcainc rclativc to rr

stiuxlat'd rcginrcn of intrirvenous nurs('itrlnrinistered
morphine. lirlkrrvcd bl intravcnous P(.,\ ntorphir"tc. 'l'he:

effbcts ol'lroth analgcsic rcginrcns olr rcslrirator:!-. limc-
lirrlt rvcrc c{rnlparccl using respirat()r\ ilt(luctuncc pletlr,
)tsqlograpllr. :rnd pulsc gximc:tr):. A ser<'orxllo. :tirn rvas [<r

, investigatc tlrc claill. incitlence. of S-f' st:gmt:r.rt clcprcssion
arrd its rclationship to analg€sic, technrrlur:

Malerials and Dlethods . '

Patient \el&'llttn
TItc stutlv pl'()toc()l was approl'ctl br 'l'lrc lorouto

Hospital (.olnrnittec for Rcsearch orr l{unrlrrr Sul;jccts.
Fo{t-v patic'nts classiliecl as AnrCriCan Societl' o1'Aneslhe-
siologists phlsic:rl status 2 and 3 wlro lr,cr.c rrndcrgoing
clcctivc inll':rrcnrrl ;l(,rtic aneur;,sm rcprtir ()r aofio-
bifcnroral Ix :pa ss gr:r fl.i ng gon= *,ritt 

",", 
inli rrnrt.tl conscltl

tO panicipate. Exclusitlri criteria inclucletl co:rgrrlopath 
1-

or antico:rgulant thrr.ilry,precluding ralldontizlrfiol:l t()
epidrrral arulgesia; prcoperati\.e clrrrluit' unalgrsir: use ()r
sttbstancc dcpcrlrlencci previor-rs adr-crst. rc;lcti()ns (otll-
cr thilr1 uatrsea) to o:rfcotic analgcSicsl ancl cl0cutrre0ted
cerebrovirscrrllr tliseasc or othcr ltcuf()p\\,cltiatric ill-
ness. incltrcling u hisrory of l)ostopcr:rtir e conlirsion.
Patient s u'il ir pr'coperu rir.r' lcli bunrl lc-br-a u ch lt locli. car-
cliac gll,cosicl<: rrsc, rx' tllrse with inelt.clliug pur.r:ntrrkcrs
rvere c.rcluiltd fronr S-T segmcnt m()nitoring.

Ilrtiett t .llloctrt it ttt
llecausc \v(: \\iclc lrrccltrrlctl cthic.irllr- l'ront cpidrrral

pl;rcelto lrlrninistrrtion in p:ttients sclrcthrlctl li)r. ilrlm-
ollerati\'(: ht:prrirriz-atio11. the strrrlr- llrlkr\\,cr-l ;t nrn.
donrizetl {)pcl (lcsign. ,tfter rec:nritnr(rrt, l)rltictrts t.(:
ceir.cd instrlrr:tion in vistrtl arralog sc'or.e. (-\i;\S) ltein
ttsis(:.ssfllcnt lrtd tvt're ratrdomlv lrrsigrrcd lo rtr(.eir.c
analge:silr t,ia (l) inturopcr:rtivc xtrd [)ost()t]ctittivc
nurs(:-lrdrrri rri st crctl cp itl trra l nro r| h i rrc - ltulti"r,ac;r irtr:
(grotrp Illll) or (2) itrtreop(ritti!.c rrrrlrlrlrint, sr-rllate .

fi:ll<lved l'rr, lu rse,acLrr in i stcrccl nrr rr.p lt il rt srrll:r te and
tlrt'n l)(..{ t}t()rl)llillc (grorrp l)(-\).
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Ilcgitr n iug r l rc rr.<:nirr13 bcforc sllr!lcr\., t.ligi blt. l):t ticut s
unclcnvcrrt L(llltilluous S-1' scgmcnt r-cc{,r.clil1g $,ith a

clinically validateclo'5 real-timc' S{ trenrl monilor (Ilotri,
tor ()nci Q-:\lcd Inc.. illilrvatrkcc. \\'l). uirlr nrotliliccl
hillolar V{ :utd Vi chcst lcatls placc<l ;rs prr.r'ior.rslr. tlc-
scribed.6 S-1' cleprcssion \\,as clc'filrt,tl rrs lroriz.ontal or
tkts.usloping S{' segment tlellression ol' I nrrn r}r nl()re
extendilg at lcast 60 ms trevtlncl the .lloint enrt lastingi
> (r() s. I{ard r op), rcc()rds ol'S-'f clcprcssion rr.cru. r.crilictl
b1. ar invcstigator (D.C.H.(,.) u4ro rr:r,. blinded ro thc
anfstlletic tcclriricluc.

tritients rc(.eivc:rl prcmcdicrtion w-ith I or 2 mg sub-
lingual lorazel;am 2 h before sufgcq: fogether s'ith rou-
tinc prc$cfiption rneclications :rs 1lpprol)riilfc]. Be-'fcm: in-
<luction of anesthesia in patients irr grou;l H)I. an
cpitlural t'alhclcr rvas plar.ctl xt thc 1.2- l..i rlr t.J-l.j
intc'rspace, an<l li 3.ml dosc of 2lli lit{ocaine plus
l/200,t100 cpinephrine was injectcd. An aclditional ? lil
ol' 29,o licloc:linc was injcctcd ovcr fO nrin. furcstl:csia
n'as intluccd in all patients l'ith f'cntaur | ( I()- l5 pglkg)
anrl sodiurn thiopental (l or 2 rng/kg) and rnainlainetl
usirrg isofhrranc, nitrous oxide, :rrrd oxr,gen. Aftcr trrr-
cheal ilrttrbttion, patients in groul) EPI rcccivecl lO nrl
A.2iY', bupivarainc oler- 20 milr. Aftcr aort.ic uncl:urrping
al:rl Ircntorlr,uuuric stabilization. EPI parit,l.r,.. r"."l""ii
0.05 ntg/kg c1:idtrral morphinc ancl 5 rrrl ().Zi(r; l1urir..,-
caine, wlrcrcas PCrt lxtienrs reccivctl 0.I n4/kg intrar.c_
t'tous mofphine sullafc, An epiclurirl inlusion ot 0.l
ntg/nrl pr(:scn,;rti\/e-frcc nrorphirrc. :rrrd ,,. t 2 j'rrr brrpir,a-
c:tittc rt'lts ht'gttn at-{ rnllh irr irll ll)l P:rti<'nts..{t crln-
plctiorr ol' srrrgcn', ltcurc)n)llsctrl:tr ltlot.katlc u.:ts rc-
vcrscd tYith ncostignrinc-gl1,co1t1.r-rol;rlc, arttl p:rtictr{s
w{jrc lt'ansfcrrccl. rvith cfldotracll(:.rl fultes ilr plac.t.. to
flrc surgiclrl irrtcnsive c:rrc unit (SlCt ). ;ts \\::rs foutinc
pr'acticc $.hcn this sf urh' lves perti lrrnc-rl.

P( )s toperl ti t r iI ott i trt rh tg
Alit:r 1xti.'ts \\'erc aclr'iltt.d t' rhc Sl(it . nrechurtit.ul

\.cntil:rton' sul)l)()ft \\,as ('(]nlinr.rctl Ulrtil lhr,rr tctrrpt.|1r_
tuf(.s \\'('r(, lt.)fln;tl :tttrl tltct NC.rr, lr(.r11.,<lt,rrlrntit.allr.st:t,
l)l(' :l\\':lkc, c'()l)er.ltit-C. and lrhlc t() s(.lt(.r;rt(, ilrr ;ltlt.-
qrratc \-itill ca1>acit-v aud ncglrtit,c insltir:rtr;11 tirr.ct,
\trrst'-;rrl.rinistcrccl ntorl)hit-r(. srrl{irt. rr.irs Dcrrrritt.tl irr
ltOtlr grrrrrPs lilr carlf' postoPt,Lltlir.. ,rn,rlgt,*,a. ,\ lrrrrr-
yroitrt. graticrrl-rrted, tttrrrrcric raling sc:rlc q.ils Usccl tO
Irsstss puin $.ltilc lrtrtients \\,cr(. still nt(.(.hatrictrllv \'r.rrri_
l;rtt'tl (O _.- no 1tain. I : mikl p;rirr. J . rrrodcratc pairr.
.l - sc.\icrc pain). Sedation rrlrr,s sLor(.d b1 an cxpcri-
t'rrtctl obst'n'cr rrsirrg :.r six-Pr;irrt scrrlc- lrt hourlr. intcr.
r-als rlrrtil tracheal cxtubation. Tlrc sr-drtrioo a"ul" .,r,,-
sistccl of the fbllrr.wing scorcs: I - piltiL.rrt aniiuus and
agilittcd or restlc-srilor both: 2 - prrticnt c-ooperative,



()ri('tltc(I, ilr)(l tr:ut(lltil. J : l):rli(jnt rcsl)()u(is [(, (,r]nl
rtr.trlds ottlr', .r p:rlit.rrt rt.sltorttls lrrislilr lrr,1 l1.ql11

gl:rl>t'll;rr t:tP ()t' lorrrl :rurliton' stinrrrlrrs; 5 l);tli..,,r',.,.
spontls rlr.rggislrlr to rl ligltt rrlabcllar ta;r or l,rtrrl ;rrrrlit,il-r
Stitllrtltls: (r - p:rti(rtl ddcs nrrt fcsl){)nd:r1 ;rll ltr:.r liglrt
gl:rlrt^ll;rr tirl) ()l- lorrtl ,rtrtlitor\ stinutllrs.

l)er:isii,rtts f()ncr.rl)in!-l rr,t'ltrring iiom r:crrtil:rtiorr rrr.r.r.
rtt:trttr b\: 5I(;1 , strll ut)ill\'()l\'(.d itr tltct sttrdr. t:uitlr.rl lrr
thc rrrtit I)t'ot(x'{)1.

Alier lrac:heal cxtrrl'xrtion. 1'rain was tss(.:,s('rl rnlri; .r

l{)<ur \..AS \vilh (} lrrrtl [(r l;rtlclcrl a,s "no pdin' :rrtri .rrorst

p;rin irnirginablc." rcrl'tcctir.clt,.s l'hc VAS r(ul-(,s \\(.t-(.
()l'rtuincd at li)ur lto111l1 irrtr:r-r.irls at rcst (\',.\\ lt):ln(l r)n
I]t()\'etl)erlt (VAS-Il ) lrntil lt* h after :rdnrisrior-l ro tlrt.
SICI:. ln gr{}up lil)1. epitltrr.al bupivacainc-n11)rl)l)ir.tc in,
lirsions (O-125'ii' bultivrrclrinc. 0 1 m5/ml nl()l.phint: ) \\'(:r(.
contirlrled ilt .i ntl/lr antl rdlustt'<l in respt>nse l() l):lli(.ill
stittus Inildcqu:rt('irnillllcsiit (\'r\S-R )'i) $'es trc;rtr.tl lrr ;t

i-rnl lxrlus r:f cltidr.u'rl O.25u,iu lJupit'acaine irntl (.1.t)5

nlg,/kg morphilre fbllo*'r'd h1'an increase in rllc intrrsion
ratc b)' an il'lL-rcrnenr of I nrl/h. To minintiz<. rrr.ltlcc(.5-
sadv higlt dosag,t.s. srrst:tincd lo* pain sc()res 1\',\\-Il
=3 for,ii h) mandatctl a clecrease in the infusion rate l.lr,
2 nrl/h t{)'a minimlrnt ol .r ml/h. patienrs in {jroup I,(.,\
rcct:ir,cd nuse-atlrtrinistcrt-cl n rofphine suJljttt. ior ;r n:rl-
gesit until tlley' wcrc <lc'r.rrrccl able to nse a lJ(..,\ irtlirriol
device {Life Cirrc tl lnfirscr, ,tbbott, f-lric:rg,o. ll.i t.lrtr-
grlrtrmed to clclivt.r' intru\,en()rrs morphinc sLrllitc t I nrg
holrrs). rvith a (>rrrirr lo<.k-orrt period, a .l-lr rrr:rrirrrtr,rr
cltsc of J0 mg, anrl u'ith n(r continuorrs l:rrckgr.r.rrrrrd
it-tlirsion. No othcr al)ltlllctiic agents s,erc trsccl

I)( )sl o I )a ra t i t,c J.ssr,.s.siiiclll
f mrnediatcll' alicr tritchell extubatiolt. I csl)rr:ll()rl

nrouitoring u,as btgrru rrsing respiratcxl irrrlucrurrr.<.
plt:th,r.sntographr. (NlllS. Iliami llclrclr, l;1.) :rnd rrrrlsc
oxinrctrr (lrtotl<'l \-l{X}: \cllc:or. He1.n,arcl, <..\) .ilir., ,,

sctrrp anrl t'alibr';rt iort prot:t'rlurt:." tttc ur,<.r:rgt. r.<.s1lir;r.
1()r\' .1ltc was rccortlcd c()lltinuouslf in 5_rtrin rlloclrr.
and cpisocL's ()f iU)leil r l5-s intervnjs s'ith t.ro titl;rl rol,
r.urlc ).1{}0 ml') anLl slon, rcs;tirafory ratc (;rrtr.. 5-utir.r
inten'al with an u\.rrit!.{c rcspir:lt(rry rate .i. lt.l lrrcaths/
nrin) were recr.rrtlerl. ,,lll cpiirxlcs arf ,rxr'g.r, satrlrlilir)t-r
.::9(),,i were n()tc(1.

tlatie'tlts \vcrc m{rnitored <:ontinuousl}' Iiir .r{l h ltr. a
trainecl. research obsl'rlcr wlro r.crifiect r.lat;r aurl rclrrli
<latcd respiraton, ilrdtrctanct: lllcth,vsrtrr>g,raplrv li r rrr. t iorr
\*lten necessary. Adverse cffccts (pruritLrs, ll:lus(ia, llto-
tor blockatle ) lr'cre rccordctl if prescnt. All ltatients bacl

irttlrvt'llirtg rrlirrittr t irllrttcrs lor tlrt. rlrrr.irtr,,rr .rl tlrr
rt rrtlr .

ll illtrlt tt tt,trl tl l\ttit'ttls.li.rtrrt Iltt \!rttl.).
Wlthdrutr,;rl eritrri:r ilrclrrclrd ( l.; l:ril1rr.1. 1)l \ru.3r:tr. 11,

l'!11x'('f{l as;.llalrrtrl ;tttrl ( j) clcrclol.lrrrt.rrt ()l 
J)1 ).il(}l}(rr.il-

lir t r orttgrli<;tti(,lt\ lirrrrtirtg ,tr:r,s,r1111.,,, ln t :r.t.. ,,1 rr itlt
elr;nl'itl. rl;rta t'<;llt'tt(rl trlr lO tlrc tirrrr ,rl rlis<otrt!ilUirttr),1
rr.rr(: rr:t:riltrtl firr :rn:rlt sis.

.\ ! u t i s I i <t r I ..1 rirrl;'.. is
llt'lirrc tlre rtrrrlr rr ll: lv1'g111. n slrrrrIrr.. rizt. t.rrt ur:tulrr

\\':ls pcrli)rr)l(.(l ll;r'crl on allli(.il).tt(rl tlrrrlirl (l)(...\i
\'A5 Il sc{)rclt ol (r , j 5 (ntcatt :" )l)r. u(. (.:rl( Lrllrtcd ,r

siulrplc rizc str<:h rl):tt ;l l)ct$'c(-n-gf()ul) rlltltr: r.liiJcre.ircc
irt postoPcnrtirt.\,\5-.\l ol l, rvith r.r.tltrtt.rl l);trr) \( orcs irr
|:r(,up lll)1. n'0rrlrl ( l) l)crntit ;l r\ lx. I c,rr(}r r,rtc (,1

tlrri:-t:lilcd <r - {l (15, :rrrd (Z) untJt:r tht. :rlttr'att: lrvp'tli_
csis rctrrirr tlrc null lrrptrtltcsis rviih,i r\l)( I $r(r;ri {J -*
O.)l) (i.e'..lx)w(r (.([trtl t() 0.8()). Tlr(,rcforc $ r (.\ritl.t,rf (.(l
tllilt a t()t;tl sumplt.sizc trl'.r() paticnts \\.ortl(l lrt.r<.cluircrl

l)etlog,rirpltic d;rlJ \\-(:r<: anah.zed trsirlg onc-rr.rr. trnal-
vsis ol vari:rnce ()r l;ishcr's cxacl t(.\t .rs .r1t;lroprietr.
Serclatkrn scures. rlutt-rcr.ic nltine s(:all(: l.llritr rrorcs. anil
t'lttfsc-it(lnritrislt.rt.tl tll()q)hin( drrring \ (.lltilrrti()r) \\.rr(,
criurparetl bet\1-crn tlrc groups usin!: rlju \lanti-\\,hirner.
Ll tcst. 'ltte llr.rnlt.rrr rrri t1'pe I crrr rr rrrtc ;rtlirrstrr:crx
{;rlpha/numb(-f (}l tcit5) rrirs use:rl t{) e()rfcer ti}f ilt|lltiplc
lcsts (,f sigt-riticitrrcc -l'hc 

YAS l):rin rt r )r.(.\ \\.c.r(: ;rn;ilr zerl
lrv thrcc-rr':tr trrl.tlr:ir ul 11pi11rt.t.. rrrtlr g1.,r111r ;1r 1[11.

bctrvcrlt-grtlUp lite f()r :tsd l)aitr tr'pt (\ ,\S-lt. \'.\r-,V) arirl
t jtlrc ellcr 5ll1'}act1' ;rs iJtt Iu'o rcl.)c:lt(.(I-r1lr'.t\ur'(-s l.tt.trlrs.
Rcrl;ir;rltln \.itriul)lcs $(.rc en;rh'zcrl bt Iu.o-$:t\ .tr].!l\ 5is
()l r:triatlt'r: rVitlt gr',rrr1r its lltt. hcf\\,r'(.r') gt.(,ttl) l:t(t,,r;tn(l
tinre alitr surliclai :ls thc rcpcated nrt'lsrr.r-r': l;trrrlr.. Sig,
rrilit'ant ir.rtr'nrr-lion rllr.cts q,cre analr.zrtl hr. sintplc nr:riit
ellc<'ts usitt.r3 ;r poulctl lllrl,tn squafai .,ra,rr.unrl 5rrticith-
u'litc.s t{lillst('(l dcgrt.cr o1 ficctlorrr r" (.ur)lirtuorrs cl;rtlr
aIc J)f(5tl1l(:tl a-r n-!r'ltl1 : SI) <tf ntctli:rn _:. rrtrr.r.t[t:tffilc
lange (Ql,{]-t) rrs :r1-rltrol.rlilrtc, cate:gorir..ul rl.rr,r rrrt. pr.c-
srrrietl 1ls f rc(lu(rr1(:i(,s. Irlititl (lata ilrlill\:ls n.r: hr ir.rtcrr,
tion to trr:at lirr ;rlI t.;rriltbles. Statisticrtl \ignifr(.:tn(.(: \\.:!s
irrfc'rrctl li)r /) '. {} (}5.

Results

I )e t t t <t.q t't t ! t l-t i t t t t t tl .\ t t t'14 i c t t I l' t r t. i t t I t I t,s
'l';rh[c I strrrrrntrrizcs dt'rntlgr;rphie ;rrrtl :rrr.g,ic.rl rltrrrr lirr

tlrt' lrvo gr()ups (l:l,l = lt). l)(.r\ - l1 ) I r..rrtrrr,,ltr g,r()ul)\



Table 1, Deorographic tlharaclcrisfics and Surgiral Var:ialllc$
for the Trrlr Groups

postopcfati}.e (l;ry; lrrlr pain and clevalcd cardia{J en:
:rr'mes dc'rskrpetl in l l)atiqnt in gn>rrp llPl 5 days after
srrrgcry. 1]llsrpaticni in grotrp PCA cxJrcricncecl posrop
erative conl\t'$iolt tllut was latcr itttribrrtcd fo alcohol
withdrarval.

Pask)paril ti tte llcrittrl
. Tracheal trxtrbafiol. Tlte mcan {Sl)) tirne (o rrachcal
extubation *'as signilicltntl]' (P : {}.000(r) sboffer fcr
grouf) El'I (6.7 :t .i.ti h) than lirr Hr()ul) PCA (l j :t 8.3 h).
Figure, l shr:r.vs the cunrulalivc pcrccill;rgc of patients
extubatcd as a lirrrclion ()f rime alrcr achuissiort to the
Sl.eti. Il,v 2() b altcr-Sl(lll aclnri.ssjolt. all groLlp EItI pt
tlents and l.i paticnts reccit'ing, P(ji\ rverr: exrubated
successfirllv ,4, 2'i h eftcr SI!-U admissiolr, all group pCA
patients, u'crc extuhrtcrl srrccessfiilly. 

:

,sedation. As tlrc patients in grtrup Bpl *:c:re extu-,
bated qariicr. arulyses of carly serlation data ere lim-
ited to,the Iirst 6 h bcc:rtrse of litrge divergerrces in
patient .s:rmplr sizc.s thcre:rfter. r\ll patients had com-'
paratrle seclaticrn lcr:els on acl$issi<-rn to the SICU anel
drlritrg:the folklwing 6 h.

enilgesia. ilIedien nruse-aclministertcl inrravenous
morphinc rcquircntcrrt's u'ere significantlr. lcs_s irr group
EPI for tlre initi;ri,1 lr of ICU urdmissitxl (() l0 to 0l rr.s. IO
[7.5 trl 1.1||. P' (].Ol). l;our of tlrc lr) pariclrts irr group
EPI rcccir.c<l jrrtftrr.crrous rrr()qrltirrt. l'r<lru tlte nrrae n"-
twccn 0 antl -.r lr. No lirrtlrer intralt:norrs rnorlhirte n.as
administt'rt'cl tlrt.rt.:rlier. p(.i\ consrrnrptiorr .tr.aa""r"d
<tgring thr stud\,, rr.ith usatr3e signilicantll, lcs.s for tlre
period r()- ifi lr corrrparctl u'irh lO-2tl lr

The qualitI oi'analgr.rsi:r during \.entil;rti()l) \\.:ls cornpil-
rable in tl)c ts'o g,r()lll)s ilcrr)ss tltc lrr:st 6 h:rltcr.opcra-
tion. Vist'tl :rrurlog st.lrlc p:rilt s(.()r(.,s *,r.rc ;rr.t:rlvz.cd itri-
ti;ltl1'h)'in(cutirrrr l(! tr(ilt . I'lic \',,\S-l{ {lig. I, iopy xn4
VAS-M (fig. l. t)otf()nt) pain s<'r.ties- rl,crc e:orrsistcnil,r. and

't'ablc 2, Ilospit:rl Sla! arxl Conrplicalions

EPI (n = 19) PCA {n - 2i}

,Age (yr)
vVeight ikg)
Height (cm)
Sex (M/F)
Proceduie (n)r MA;AtlF
B-Blocker {n)
Diuretic (n) '
Calcium channel blocki:r in)
Nitrale (n)

ACE inhibitor {n)
Previous MAQAD
Smoker (n)

Paqk-years of cigarettr:s
Duration of surgery pninl
Estimated blood loss (nrl1

Fentanyl fuig)
Cross-cfamp (min!
Fluid balance (ml;
Postoperative hemoglobin
{s/L) :

Survival (n) :

69.9 {8.4}
77-.6 (10.6)
173 (8;B)

17/2
15!4

t)

2
4:
I

4,
ZtA,

'11: .

13 (g
188 (12),

1,017 (844)
800 (1s0)

s:r (26)
3.282'(1,250)

108 (8.8J1

19,:

68.1 (9.2i
75.4 {1 1.0)
174 113.2,

'r6;5

12/9

1

J

2
4/10

51 (6)

227 {1s)
1,610 (1.155)

Bgs (317)
50 (18)

3,202 (1,831)

s9 (e.2)

21

Values are mean (SDJ or'lreouency {rri, : ,...

Ml - myocardial infarclron. CAD . coronaryarterydisease; M4 . abdominal
aortig aneurygm; ABF . aortobrfemoral repair: ACE = angiotensin-convening
enzyme, 

l

'P O.02.

wefe similar }\iith rt:garrl t{) a!ie, sex, lrroccclrrrc. l)rc()p-
elrati\.e meclir:ati0rr. iDtril()p(:rati1.e l'entanYl <losagt:, :Ird
pedoperutivc fltrirl lr:rllnt'c. 'l'irnc to trachcal t:xtubrrtiorr
rvrs shortcr irr prrtrt.rrt: irr uroup El)I. postopcritti\.(. llc-
rnogl<;tlin c()llccnlrrlti()rl\ \\.crc siguificantll. lriglrcr in
groulr HI)I.

'I':rble 2 sttnlrrratizcs tlrc rluration of h<lspit:rl stat. unrl
conrplicatkns. I)rrr;rriorrs ,rl SlCtl lrncl hrtspital iital' \rycfc
c:onlrartble lirr rh( t1\:() !{r(xll)s. 'l-'r,r'o patic0ts iu gr(}up
lil)l harl tlreir irrlrrsitrrrs tlisr.rlntilruccl bccarrsr. r)l scvt.r.c
rcl'ract<>lr'lrrrrrittrs ()n(. I).lticnt u,as srvitclrcd lo t.Jri-
drrral bultivactrirrc,li.nl;rnvl ZO h ufler ltlrrrissiolr.
rvhereas lr sccorrit l)ilti('rr1 r'cccir.t.rl l)(.i\ rvith tnc1.tt:r.irlirrr:
irt 10 h. ()nr: groul'r liPl 1t:rricnt rcccir.etl 0.()ft tng ualox-
tnc trrid-r tcnlpof;tfv tliscoutir.ruatiorr ol lris in{irsior.r bc-
t':lrtsc ol an (.1(.\;ttr.(l ;rllcriul l)(.,), (ifl nrrttllg) rtrrtl ;r

respiritton'r;rtt.ol l()/rrrin 9 h :rlicr SlCtIaclnrissiorr. ()rrc
I'(.A paticrrt r<,tr'irttl (t I t)ltl lrak)xorrc l() h lrltt'r Sl(.1 ;

ltclmission.
No paticrrl rlit.rl I lrt. irr<'itlerrcc ol ssvcrc, pcriopt.rrrtivt,

complicatiolts r\:it\ ritrrilirl in lrutlt sf(lups, ()rlc pirtient irl
cach llroup sustain(:(l e n(n)l:lt:tl mynealqlial irlfurcrion. ..\

trtlnfatal m,voctrdial inllrx:tirxr ancl c*tdirrgt:tric sfrock
clcvclopetl irr a lrutitrlrt itr gnrup IICA on ,the scriond

EPI (n . I$i PCA {n - 21)

ICU stay (days)
Hospital stay (daysj
Nausea./vedigo ftr)
Pruratus (n)

Opioid antagonisl (r)
Regimen failure (n)

Confusional state 1n)
Pulmonary ec,enta (n)

Myocardial inlarction (n)

Pneumonia (n) :

Gl hemorrhage (rr)

, tl-t\
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sliitt, rtrlrir:lt()n r;ltci tlitl not difii:r sigrrilit';trrtlr 1>r'

t\\,r'r.:u tlrc gt'otrps tli.q. i. l)()t1()ll1). 'l lrt rtrt.':trt -. ,\l:,U.

rtnrtlIrt'r {}l sh^r rcsl'ri1';111;11 r'lltcs,()f t]1r. 1tu11\ lrt:r'iutl
n ;ts ().()i) a {)-{rl lilr rlr()ulr 1-l)l arrd {).().S * {}.{): ful gl.r }r}l)

l)( .,\. 'l lre inliclrr'rt't' ol ulrrrr:iclslon' r r'sltil'.rtlr'i ritl(
r.'\r'nts $:ts c()lllllit'ltlrlt' iri lrotlt grrrttlrs trlrtrr :tn:tltzcd
l'rr iulr'trti<lrr t() lr'L',ll :ltrl :tltcr r:c:rssi.{nurcrrt r.rl l:l'l P.r-
tirnts litli rc:ginit'rr l:rilurr's t.o trorrlt l)(..,\.

S-'l' Segrneflt l)cprcssiotr.,\1 lc:rsl {)rr(. i'Pisrrtk- ilI \-l'
\L'.lll]lr:Irl (lcl)rct5i()il tlcr t'lr r1'rctl irt I t p.ttrt rrl s t l:ljl - {r.

l){),\.= t'll in tlrc l}cli{}lx'rirtitc p.'ri()d. l)rrline iht r.l;n'<>l'

sur-qct-\:, I'i c1'ri:,ork': r rl. .\.l' s(glr1e nt dc:ltrt.sriolt r[r.r t.l-
r)Pe(l iu l{) 1;lrrirntstlll'l -, r, P(,A' ('. P,- {),.rjt ()n rlrc
litst lx)sl()l)t r:rtitt- tl;rr'. l2 c1>isudc's ol' tjJ- (l(J)rtsii{}n
tltr,clrl>r:<l in trit'rt.' I)xti(''lt{ t lil'l - J. l'(.,\ 6. !' (} ji:i),
l\hcl'c:ts {)n th(' stt'(}ltrl llrlstrtPt'rlrtir-r: tt:n llVr l)ltticr]ls
(Fl'}l = 2. l'(.A .= i. P ,= O li,i) (.'xllcri(:u(:((l li clrisollcr
(J{. Sil' dcirrcrrsi(ln {)nr irirtit:nt lrtlnr gloult l)(.;\ cxpcr.i,
enccr-l I I tl.lisodcs of S-'l {lrprcs.sion clur'ing cr.clLrtiorr ol'
;r rx)n - (J \\,ir yc l1t\'()r--lr'rli;rl inlhrr:t.

l)iscussion

Epidulal anelgcsirr rrsirtrr ltror'1'rhilrc-hultir ;rcrrirlt 1r.irs

irssocia{C.(l $.i1h sllorfrt. tinir's l() lf1r.l"lc:tl {]\tlrl).r{i(}il :llt(l
Lr't.ltrccrl rcrltrircnrrnts li>r rtru:st'-lrtlrttinistrlr:tl rur'rf 1;hi11r.
srrl{irte. <otnyrltrcrl rl i(h ll(rfl)l1ilr'.bascrl l)(..:\. l.j.orrr )(} lt
rlns'.rrrl. ('l)i(lilrill :rrr;rlgcsi.r \\.ts irss{)ciili{:(l \\'i{lt sr11-rt:rior

p:tirt rt lit'{' r'orttp:rlecl n it lr sr sttrrtir.: rrrr.llltltrnr'. ( .)lt(, ltillr'
o1' tltc grrruP l:lil l)ir1i('nt.\ r'crluirt.tl arljrrslrrrr.nls ril tlrcir-
inl'ttriolt l-.tffs. l)rrl tlrcsr lt.rrelc<1 ltl l'rt.:llt;r-t lr.ltr.:rrrtl
1'r:rilt .str.tr.t'r .tntl l*t:rlgrsir' itrlirsiurt f.lt(.\ \\ r.Lt ;t.l:rtir t:h
r{lrlllt' or cl' tiJlc.

I'r'tviotts \\ i)rl\ lt;ls {'\:rri}il-l('rl :1il:llil(.}1r e llt( :l(..\ in
i('fltt\ ()l ritul'rlt' r('\tiit,{ \':\\ stttr(.s. rr,Itt'r-r.n nt, ]l.r' 1-('c(.r.tl

rllttrt h:tt't- tt;trrittrtl {ltt' t'tlt.r- l (}1 in{(,r'\ r'nli( ,n\ r,n lr,rit)
:r::ot i:ttt-tl \:itlt it'tolriliz;rtiilrr. l:ltitlrtr;rl 0lri,rirlr {1.tit\ lll.{,
r ir.lc nt.'tulr ('{)nlill{-t{.' :ntltl}lesiit trl f(.sl l-rrrt strlroltl ilit:rl
r-r'licl otr lnr)!,t'rl('ltl ;t \l;tl(r r';rllt.tl "rliiti-rr.lrtti:.ri .rrr:rlgc-
ri,r. '' ( )ur' tllrta ('{inlinu tlr.r{ r. 1ridrrr..rl trrr;r{qr..rr.r trsirlg
opioirl :trrd lot;rl ;rtrr'cllrr'tjc c'tlrlrltir)atiorts i: lriglrlt t.llcc.-
tilc itt ftrltlCil)g t!)t)\('tllLttt :t\\oLi;tt((l l).1p. ;lr1(l tt;r1 r.tt.

g.tr-dlcss ol' ;tttrtlgr-:sir- tttorlalitr'. \'',\S-;\l r..rltrcs gr:ri-lrrrrllr.
,-lt't:t't':rst'd torr,artl \'.r\5-li It'r'cls rlrrr.ing tlrr,Jir.>t rS lr :rtir,r
o;ret-itliorr. I'lrr tr;ulir r':rlirt:s I'or' \',\S-Il :rl .i(r :rrrrl .,it) h
lt:rvc ttot lltctt l't'1tttr{r.tl lri11y1r': alttl :U.r,ll{11 l)f(.(:t.(l(,rl [)\,

Pt',rkr itt ltrr.rlgt'sit' u\:t,q(. 1()t' t.illtt'r llrt,Ulr 'l lrt.r rillrr
rrl)r:(sct)f a cllntul:tti\'(-r'llcr:t tlf etlrlgt.sir':tdrt.tirtistr.;rti0rt
ull t(r fll:lt 1toirrl. ltou,r'r'cr, dcslritc :uralgr:sic .{)nsllnlll-
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r:onr1r:rr:tblt ilt lrotlr gr'{)rrps. l'hc irrsct p:rrrt'l irr ure lt ligrrrt
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tirtll lrr pt.'r'rrril ;t r.isu:rl irrs;rtrliulr of tlrr rr'ltriionshi;r lrr:lrret.rt
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local anestl'l('ti(' ag('11ts rrtig,lrt bc associatecl rvitlt irr'
crca.sed periclperati,,c iltritl rctluirements. the: sitnilar
fluict i'lalance r)bscrvcd sug,g,ests that the atltonotnic
effects,iof the rcginrcn d{} lt()f signifrcantly affect tt.sual

clinic'al lrractice. In tltc crurrent stud.v, maintenance ()i

epiclural loc:tl :tnr'sthcsi;t uirs rrol initiated urrtil ;tftt'r
henrodl'narnic stabilitt' rv;ts cstrtblished after aortic tltl-
cl:rmping. This is irr contr;rst t(, llle experience of
Baron eil al.,!t u'h<> rcll()rred a markedlf incrcasccl
inlraol>erativc usc of ;-rrcssor agents; however, tlrc'sc
investigators inftrsetl highcr tloses of local anesthetic
afi(rnfs drrring ol]erati(),:r r:rz; tlte thoracic epidural
rorrte. Despite simillr lluid balance and a nonsignili-
cant difltrer:ce iil intraogrcrrrtivc blood loss, group EI'l
patictlts.appeared t0 hirvc highcr postoperatiye hemo-
globiri ralrres. Putative reductions in blood loss nsso-

ciated with rcgiorr;tl ancsthcsia in the past hal'e becn
corrfinccl mainlr, t() l()$'cr lrodv procedures, and prc-
vious work:n,loes r)ot rcnrark on a relalionship cluring

,nraior -c*vitary surgery. Thrrs the reasonfor out post
It o c obse rv ;ttion on p o stt'r pcra ti'r'c hemoglobin remains
nnclear.

Wirh one cxccl)ti()n, S-l' scgnrcnt depressiorr in tlris
stttdl'was sporadic and no( assqrciated with clinical conr-
plicat irlns. lJecrruse cl('ctr()cllr(liographic clata tr,erc arre-

lr.zcd c;ff-line, rve coultl not svuclrxxrize the occrlrrcrlce
of S-T deprcssion u.ith othcr dirtlr ancl could not lirrk
tlresc ericnts to contenUx)r:lnc()us pairr scores or resl:ri-

raton' cvcnts, -['hc crrrrcnl sturlv llrckccl suffrcicnt l)()\1,( t'

to detect rtltcrcd S-'I scgrncnt elc:1;ressiein incicience as a
function ol analgcsic trclrrri<1uc. bcc'arrsc tt-r dctcct rr

dorthlitrg ol'bltsclirrc incidcrrcc liom .3()'.',, (firr a : 0.()5.

F - 0.2(ll rlrtrlcl have rerluircd il0 pxticnts pcr grotrl'l.t'
A larger trilrl2(' hirs alsrt relt<.lrtccl sintilar but higlr irrci-
dertccs of ruvocirrdial ischcnria ilr paticnts receiving cpi-
tlttrul brrpir';rcairrc-rncpcrirlinc or rrtrrsc-aclnlinistcrccl irr-

trilvcn()us nror'phinr', suggcsting tlllt thc nroclt, rll'
altltlgcsia rlid rrrlt irrllrrt'nct' cirrdiat' urrlrbiclity,.

\Yc coltclrrdc that in llrticrrts untlcrgoing abclonrinal
aorlic: surgcn. cpi<ltrral irrfrrsiou :rrlrlgcsia using, trror'-
plrirrc - lrrrpivat'lrinc is ussoci:rtctl u,itlt rcrlucecl eirrlr'
pr lsto1'lcrat ir.e opi<>itl rcq u ircntcnf ,., t'a rlicr rvciuring, l rorr r

nrcclranical \rcntiltlli{)lt, ltncl srrPt.riot l)ostcxtubatiort an'
alg<:sirr botlr ut rcst antl or) nt()\rn)cnt, With tltc excr'p
tion o[' ;r sligtrtlf incrcast'tl irput'a inr'iclcnce irtrnrcdiatclv
al'fcr lrlt'ltc:al c'xtutrirtiorr irr l):lticnls l'ct'civing c1>icltrr:rl
arritlgesi:r. conrl:arable and krt' lcvcls of rgspita&rry clc-
prcs.rion lrrd o{he r advt'rsc r.ffi'cts arc sccn witlr eith('r
mod:rlit1'.

J'he aurhorr llinnk Dr. l' Krlrtt:ut :tnrl thc staff o{ ihc l)ivision.oli
Va,.icuiar Surgeq; Dcpxrtnlcnt nf .{nacsth('iia. {rrrl the surtiic"l f|tc-n-
:ive Clrc ljnit-
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