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Objecie. We hypoheized ha he ime coe of he eco .
cy of aia) yolic fncion may be elaed o he daion of
aia) fibillaion befoe cadioeion and ogh o dy noain-
aldy he ecoey of lef aial mechanical fncion ilizing
eial eahoncic Dopple die.

Backgoa d. Recoey of aial mechanical fncion may be
delayed fo eeal week afe ccefl codoeoo of aia]
fibillaion o in hyhm .

Mehod . Afe ccefl cadloeion, 60 paien wih aia]
fibillaion of bief (<_2 week, 17 paien), modeae (>2 o
6 week, 22 paien) o polonged (>6 wed, 21 paien)
daion wen fofiowed p wih eial anmid pled Dopple
echocadiogaphy Immediaely (60 paien) and a 24 h
(45 paien), 1 week (41 paien), I monh (31 paien) and
>3 monh (30 paien) afe cadioeion .

Aial fibillaion i a common ahyhmia, occing in 0 .4%
of he geneal poplaion and in p o 4% of people >60
yea of age (1,2). Clinically aial fibillaion i chaaceized
by ympom of palpiaion, and phyiologically by a lack of
oganized aial mechanical aciiy wih a concomian
deceae in oke olme and cadiac op (3) . Thi lo
of a nified aia) conacion el in blood ai, a
condiion ha fao he fomaion of hombi, which may
beenly embolize. Chemical o elecical cadioeion
of aial fibillaion i geneally pefomed in an effo o
impoe cadiac fncion, eliee ympom and deceae
he incidence of homb fomaion (4). Sccefl cadio-
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Rel . Aia] mechanical fncion i geae immediaely and
a 24 h and I week afe cadioeion in paien wih "bief"
compaed wih "polonged" aia) fibillaion . In all gop,
aia] mechanical Caion inceae oe ime, limaely achie .
Ing imila leel . Fll ecoey of aia) mechanical fncion,
howee, i acbeed wihin 24 h in paien wih bief aia]
fibillaion, wihin I week in paien wih modeae-daion
aiol fibillaion and wihin I monh in paien wih polonged
aid fibillaion.

Conclion . Recoe, of lef allin mechanical fncion i
elaed o he daion of nial fibillaion befoe cndloeioe .
Thoe finding hae Impoan implicaion fo aeing he ealy
hemodynamic benefi of ccefl cadioeW .

(j Am Cold Codial 1994;23;1535-400)

eion, howee, i omeime aociaed wih a 1hombo-
embolic een . Alhogh hey ofen occ immediael y afe
cadioeion . ch een hae been decibed eeal day
o week afe cadioeion (5-7) in paien who hae
appaenly mainained in hyhm .

Pled Dopple echocadiogaphy offe he opponiy
o ealae noninoiely he lef aia] yolic conibion
o oal lef enicla filling by meaing flow aco he
mial oifice ding aial yole . We hae peioly
epoed he maked delay in en of lef aia) mechanical
fncion in a mall gop of paien wih aia] fibillaion of
eeal monh' daion (8) and hypoheized ha he delay
in he en of aial mechanical fncion i elaed o he
daion of aia) fibillaion befoe cadioeion . We now
epo o finding in a gop of 60 paien wih aial
fibillaion of 0.3 o 36 week' daion who ndewen eial
echocadiogmphic dy afe ccefl cadioeion .

Mehod

Sdy paien. We died 60 adl paien who nde-
wen ccefl cadioeion fom aia) fibillaion o in
hyhm a he Beh Iael Hopial (49 paien, inclding 19
peioly died [8]) and he Unieiy of Connecic
Healh Cene (I I paien) (28 men . 32 women; mean [`SD]
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age 73 ± 12 yea, ange 30 o 90), wih an eimaed
daion of aia) fibillaion of 6 .0  7 .4 week (0 .3 o 2
week, 17 paien 128%] ; >2 o 6 week, 22 paien [37%] ;
>6 week, 21 paien [35%]). No paien had eee aoic
o mial enoi o a poheic mial ale . The ndely-
ing cadioacla o yemic diode pedipoing o aia)
fibillaion inclded one o moe of he following : hypeen-
ion (29 paien), ichemic hea dieae (13 paien),
pnemonia (3 paien), mild mial enoi (I paien) and
alcohol inake (I paien) . In 18 paien, no ndelying
pedipoing condiion wa idenified. All paien wee
eceiing eihe oal digoxin (45 paien), a calcim-channel
blocking agen (eapamil, 4 paien ; diliazem, 5 paien)
o a bea-adenegic blocking dg (II paien) fo ae
conol befoe cadioeion . Paien conined o eceie
mainenance doe of he ame medicaion hogho he
obeaion peiod.

	

'
Echocadlogaphic die. Two-dimenional imaging

and wo-dimenional gided pled Dopple anhoacic
echocadiogaphic die wee obained wih Hewle-
Packad model 77020A. Sono 500, Sono 1000 o Scam
1500 echocadiogaph wih a 2 .0- o 2.5-MHz andce o
Acon I28XP/10 echocadiogaph wih 2 .0- o 2 .5-MHz
andce . M-mode lef aia) dimenion wa meaed a
end-yole in he paaemal long-axi iew ing andad
echnie (9) . Tanmial Dopple inflow elociie wee
ecoded fom he apical fo-chambe iew wih he ample
olme poiioned beween he ip of he mial leafle. All
meaemen wee made ding ie epiaion wih he
paien in he lef laeal poiion . Had-copy ecoding
wee made a pape  ad of 50 o 100 mm/.

Dopple daa fom hee o fie conecie peca wee
digiized ilizing an off-line wokaion (Cadiology Wok-
aion, Feeland Syem) by an Obee nawae of he
clinical hioy . Peak elociie of he ealy filling (E) wae
and aial filling (A) wae wee deemined, a wee hei
elociy ime inegal, pecen E filling and pecen A filling,
epeciely .

Echocadiogaphic die wee pefomed immediaely
(c2 h, 60 paien), and a 24 h (45 paien), I week (41
paien), I monh (31 paien) and >3 monh (30 paien)
afe cadioeion . One paien wa !o o follow-p, and
wo efed o en fo hei >3-monh die becae of
phyical diabiliie o anpoaion difficlie . Boh of he
lae wo paien wee in in hyhm a clinical fallow-p
wih hei pimay phyicion >3 monh afe dy eny .
The follow-p poocol wa diconined if he paien'
hyhm eeed o aia] fibillaion, a docmened by
elecocadiogaphy .

Cadioeion. Cadioeion fom aia) fibillaion wa
accomplihed chemically in 21 paien (inidine, 14 pa-
ien; pocainamide, 4 paien; diopyamide, I paien;
fiecalnide, 2 paien) and by diec cen cadioeion in
39 paien wih aneopoeio paddle, afe phamaco.
logic coneion aemp had failed

Saiical analyi . All daa ae expeed a mean al-
e ± I SD . Analyi of eial change in peak A elociy
and pecen A-wae filling among gop immediaely afe
cadioeion and a 24 h and I week wa pefomed by
analyi of aiance fo epeaed meae . Saiical ig-
nificance of eial change in Dopple aiable afe-cadio-
eion in indiidal gop wa aeed wih he Sden
paied  e and mliple ingle-compaion mehod .
Change in lef aia) ize beween paien who emained in
in hyhm and hoe who eeed o aia) fibillaion
wee compaed by e of he Mann-Whiney U e fo
npaied ample, and compaion wihin gop of dy
eny and 3-monh daa wee made ing he Sden paied
I e . A p ale  0.05 wa conideed ignifican, and in all
inance a wo-ailed e wa pefomed.

The poocol wa appoed by he Ineigaional Reiew
Boad of boh hopial, and infomed conen wa obained
fom all paicipan .

Rel
Afe cadioeion, ail paien had eadily dicenible

aial depolaizaion on hei elecocadiogam, and no
paien had clinical eidence of an immediae o delayed
honboembolic een.

Paleed Dopple anamin[ ecoding . Bah he immedi-
ae peak A elociy and pecen A-wae elociie wee
ignificanly lowe (Fi . 1) in he gop wih aia) fibilla-
ion of modeae (>2 o 6 week) and polonged (>6 week)
daion compaed wih paien wih aeial fibillaion of
only bief (2 week) daion (boh p < 0 .05). Thi depe-
ion in peak A elociy wa alo peen a he I-week dy
(p < 0.05) . In addiion, a I week afe cadioeion, boh
peak A elociy and pecen A-wae filling wee ignificanly
depeed in he gop wih aia) fibillaion of polonged
daion compaed wih he gop wih aial fibillaion of
modeae daion (Fig. 1) (boh p < 0.05) .

Seial ealaion of he gop wih aial fibillaion of
bief daion (2 week) demonaed a ignificanly lowe
peak A elociy immediaely afe cadioeion compaed
wih i-week, I-monh and >3-monh die, No ignifican
depeion wa peen a 24 h compaed wih I- o 3-monh
die (Fig . 2). Analyi of pecen A-wae filling failed o
demonae a ignifican diffeence of hi index on any
dy, wih he immediae pocadioeion daa being
imila o >3-monh daa .

The dy gop wih aial fibillaion of moe modeae
daion (2 o 6 week) demonaed a ignificanly de-
peed peak A elociy (Fig. 3) and pecen A-wae filling
immediaely afe cadioeion and a 24 h compaed wih
1-week and >3-monh die. Alhogh hee wa Conin-
ed impoemen in he gop mean of boh indexe afe he
1-week dy, hi did no each aiical ignificance .

Paien wih aial fibillaion of polonged daion (>6
week) demonaed an een moe pononced delay in he
en of aial fncion . Boh peak A-wae elociy (Fig. 4)
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Fige 1 . Compaion of (op) peak A-wae elociy and (boom)
pecen A-wae filling in paien wih bief . modeae and po-
oyed daion of aial fibillaion immediaely afe (olid ba)
and a 24 6 hached ba) and I week (opo, ba) afe cadioe-
ion . •p < 0.05 e bief daion . p < 0.05 e modeae
daion.

and pecen A-wae filling did no change oe he fi week
afe cadioeion. A I monh afe cadioeion, peak
A-wae elociy had makedly inceaed compaed wih
baeline, 24-h and 1-week daa. No fhe impoemen wa
noed a >3 monh. Pecen A-wae filling demonaed a
ignifican impoemen a boh he I- and 3-monh die
(p < 0 .05).

Follow-p: eeion o aial fibillaion. Tweny-e +en
(45%) paien eeed o aia( fibillaion ding follow-p,
a docmened by elecocadiogaphy . The daion of
aial fibillaion befoe cadioeion wa longe in he
gop ha eeed o aia] fibillaion compaed wih he
gop wih ained in hyhm (10 .2  10.1 . 5 .3  5 .9
week, p = 0.04). Thee wa no diffeence in le aia(
dimenion (4.5  0.5 . 4 .4 ± 0 .6 cm, p = NS), paien age
(72 ± 10 . 73 ± 13 yea, p = NS) o mode of cadioeioa
beween hee wo gop, wih 33% of hoe coneing
wih phannacologic heapy eeing o aia) fibillaion
ding follow-p ( . 44% of hoe coneed elecically,
p = NS). Analyi of immediae, 24-h and I-week daa fom
paien who emained in in hyhm hogho he
follow-p peiod compaed wih hoe who eeed o aia)
fibillaion did no eeal a aiical diffeence in eihe
peak A-wae elociy o pecen A-wae filling (Fig . 5).
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Follow-p Ineal

Fige 2 . Seial peak A-wae elociy in he gop wih aial
fibillaion of bief daion . 'p < 0.05 and "p < 0.02 e
immediaely (Imm) afe cadiocion . p < 0.03 e 24 h afe
cadia a Nmbe elIhin ban ae nmbe of paien in in
hyhm died a each ineal .

Le2 :aial dimenion. Aemen of lef aia] ize dem-
onaed no diffeence among he hee gop in iniial
pocadioeion lef aia) dimenion daa. Follow-p
change in lef aial dimenion demonaed no ignifican
change beween he immediae pocadioeion and >3-
monh die fo he gop wih bief aia) fibillaion
(4 .4 ± 0.5 . 4 .3  0.5 cm, p = NS). Thee wa a end
owad a deceae in lef aia] dimenion in he gop wih
modeae-daion aia] fibillaion (4 .5 ± 0.6 . 4.1 ±
0.9 cm, p = 0 .076) . Analyi of hoe wih polonged aia)
fibillaion demonaed a ignifican deceae in lef aial
dimenion ding he 3-monh follow-p peiod (4 .5 ± 0.6  .
4.2 ± 0 .6 cm, p = 0 .023).

Dicion
I hi popecie d' . we demonaed he ime-

dependen ecoey of lef aial mechanical fncion and i

Fige 3. Seial peak A-wae elociy in he gop wih aia(
fibillaion of modeae daion . °p < 0.05 and op < 0.01 e
immediaely (Imm) afe c adioeion .  p < 0.05 e 24 h afe
cadioeion . Nmbe wibin ba ae nmbe of paien in in
hyhm died a each ineal .
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Follow-nip le-a

Fige 4 . Seial peak A-way elociy in he gop wih aial
fibillaion of polonged daion . •p < 0.03 e immediaely
(mm) afe cadioeion . p < 0.05 e 24 h afe cadioeion .
nip < 0 .03 and Mp < 0.01 e I week ae cadioeion .
NmbewObla lea ae nmbe of paien in in hyhm died
a each ineal.

elaion o he daion of aial fibillaion befoe cadioe-
ion. Paien wih aia] fibillaion of only bief (2 week)
daion diplayed a apid en of aial mechanical fnc-
ion on eoaion of in hyhm, wheea hoe wih aial
fibillaion of polonged (>fi week) daion had a pomi-
nen delay in en of aia) yolic fncion .

Noninaie ealaion of aia moddeal fncion of e
cadloeia . Peio ineigao hae ilized a aiey
of echnie o examine he en of aia) mechanical
fncion afe cadioeion in paien wih polonged aia]
fibillaion. lkam e al. (10) died paien wih aia]
fibillaion of z5 yea' daion ing apex kineoca-
diogaphy and fond lef aeial mechanical aciiy peen in
<5 of paien immediaely afe cadioeion . Moe
han 40% of hoe wiho eiden lef aial mechanical
aciiy deeloped eidence of aciiy oe he ening
eeal day . DeMaia e al . (11) examined M-mode ecod-
ing of mial ale excion in a gop of paien wih
aeial fibillaion fo a mean daion of 14 monh and fond
he A-wae amplide o be depeed afe cadioeion .
In 1989 we epoed he eial anmial Dopple ealaion
of a gop of paien wih a mean daion of aia) fibilla-
ion of 5 monh befoe cadioeion (f ) . Paien wih aial
fibillaion of ch polonged daion diplayed a depe-
ion of boh peak A elociy and pecen A-wae filling ha
peied fo eeal week afe ccefl cadioeion .
Taneophageal echocadiogaphy, wih i peio abiliy
fo ializing he lef aim and lef aia) appendage, ha
been ed o ae aia) fncion afe cadioeion . The
new appeaance of ponaneo echo cona afe eleci-
cal cadioeion ha ecenly been decibed by Gimm e
al . (12) and gge nning of he aim aociaed wih
cadioeion . Thee ineigao hae alo decibed de-
peed lef aia) appendage fncion immediaely afe
cadioeion a een on pled Dopple peca (12).

JACC Vol . 23, No. 7
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Fipee S, Seial peak A-wae elociy in 32 paien who emained
in in hyhm (aged ba) and in 27 paien who eeed o aia]
fibillaion (bandied ba) immediaely (Inn) and a 24 h and 1 week
afe cadioeion .

Ineigaion of paien wih ho. and modeae
daai aia gbWadon. Few daa ae aailable On aia]
mechanical fncion in paien wih aia) fibillaion of ey
bief daion (<2 day), poibly becae of he ampion
ha aia) fibillaion of ch anien lengh wold no be
aociaed wih a depeion of aia yolic fncion . Thi
ampion wa confimed by Shapio e al, (13) who e-
poed anmial Dopple daa in 18 paien wih "ace
aia) fibillaion" (mean daion 1.8 ± 0 .4 day) afe
cadioeion o in hyhm. Thee ineigao fond no
depeion in peak A-wae elociy o pecen A-wae filling
when paien wee died wihin 24 h of cadioeion .

Sdie of aia) mechanical fncion in paien wih
aia) fibillaion of an inemediae (3 day o 4 week)
daion hae been limied by he elaie caciy of ch
paien . Thi i mo likely becae of he ecommendaion
ha paien wih aial fibillaion of >2-day daion e-
ceie anicoaglaion f 3 o 4 week befoe cadioeion
o deceae he incidence of embolic complicaion aoci-
aed wih cadioeion (14). Cadioeion in paien who
wold be aigned o hi inemediae gop 9 peenaion
i heefoe poponed, placing hem in he polonged gop
wih i: geae delay in he en of aial mechanical
fncion.

O gop ha been condcing a ial ineigaing he
e of aneophageal echocadiogaphy o ae he aia
fo hombi and heeby faciliae ealy cadioeion wih
only ho-em anicoaglaion in paien in whom hombi
ae no een (IS) . Thi concen aneophagea dy ha
allowed  o eci paien wih a daion of aia
fibillaion of 2 day o 4 week befoe cadioeion and o
dy he en of aia] mechanical fncion in paien wih
aial fibillaion of an inemediae daion . All paien in
hi epo wih a daion of aia) fibillaion <4 week
eihe wee eceiing long-em wafain heapy o wee
paicipan in he aneophageal cchocadiogaphic dy .

The finding ha a apid en of aia) mechanical
fncion i fond in he gop wih aial fibillaion of bief
(52 week) daion and a moe apid en i fond in
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paien wih aial fibillaion 3f modeae daion (com-
paed wih polonged daion) i paiclaly impoan
becae a ignifican nmbe of paien admied o he
hopial wih new aia) fibillaion hae a.. eimaed da-
ion of aial fibillaion wihin hi inemediae ime peiod .
Almo wo-hid of paien admied o o hopial ding
he pa 2 yea hae a clinically eimaed daion of aia)
fibillaion < monh. Alhogh o dy doe no pecifi-
cally adde diffeence in clinical ocome in elaion o
impaied aeial mechanical fncion, i i logical o ame
ha paien wih a ignifican aial conibion wold hae
impoed cadiac pefomance and ha a goal of eamen
hold be a moe apid en of aial mechanical fncion.

Poenial clinical implicaion . Thee el alo hae
poenial clinical implicaion fo giding he daion of ani-
coaglaion afe cadioeion . Wafain anicoaglaion i
commonly adminieed fo eeal week afe cadioe-
ion fo pophylaxi again homb fomaion boh ding
en of aial mechanical fncion and in cae of eeion
o aia) fibillaion . The cen dy demonae ha
paien wih a daion of aia) fibillaion of <6 week
befoe calioeion hae nealy complee ecoey of aial
mechanical fncion wihin I week . Thee daa gge ha
hee paien may be a lowe ik fo new homb
fomaion afe hi iniial peiod. Sdie by ohe hae
alo ggeed ha mainenance of in hyhm i elaed o
he daion of aial fibillaion befoe cadioeion (16) .
Befoe ho-em anicoaglaion can be ecommended in
hi gop, howee, moe deailed die examining he
elaion beween mainenance of in hyhm and daion
of aial fibillaion will need o be done.

We did no find an aociaion beween he en of aial
mechanical fncion and mainenance of in hyhm ding
he follow-p peiod . Thi may be becae a paien who

deelop aeial fibillaion in epone o myocadial ich-
emia i likely o ee o aia fibillaion when ichemia
ec, egadle of peak A elociy when in in hyhm .
Ohe ineigao (17) hae alo failed o find a elaion
beween peak A-wae elociy afe cadioeion and main-
enance of in hyhm b hae cied a lowe pecen
inceae in A-wae elociy a 24 h (< 10%) a haing pedic-
ie ale fo he ecence of alial fibillaion.

Change InlfaWdimenion wih aWfibWadon. We
fond no ignifican change in lef aia) dimenion ding he
follow-p peiod fo he gop wih aeial fibillaion of bief
and modeae daion. Thee daa ae conien wih hoe
ecenly epoed by Peeen e al. (18), who died he

change in lef aia dimenion in paien wih aial fibilla-
ion <3 monh and >1 yea in daion . The geae
inceae wa fond in he lae gop, wih only a minimal
inceae in he fome. Thei daa gge ha he inceae in
lef aeial dimenion i elaed o he daion of aia
fibillaion. O daa gge ha he decline in lef aial ize
aociaed wih ccefl cadioeion occ pimaily in
hoe paien wih polonged aial fibillaion . Thi may be

1539

becae hi ame gop ha expeienced he lage gowh
in lef aial ize ding he peiod of aial fibillaion .

Sdy limiaion. A limiaion of o dy i ha peak
A-wae elociy and pecen A-wae filling poide only
indiec aemen of aia mechanical fncion . Thee
indexe hae been hown o be dependen on hea ae, age,
peload, afeload, enicla compliance and Dopple am-
ple poiion . Hea ae did no ignificanly change ding
he follow-p peiod fo each gop. and cae wa made o
mainain conien pled Dopple ample poiion wih
each dy by haing he ame echnician pefom eial
die on indiidal paien . In addiion, diffeen ani-
ahyhmic agen, aioenicla node blocking agen and
cadioeion egimen wee ed, and he affec of hee
on aia] mechanical fncion i nknown . Each paien,
howee, eed a hi o he own conol fo follow-p
daa. Fhe die will need o be pefomed o adde
hee ie .

Conclion. Recoey of aia) mechanical fncion i
dependen on he daion of aia fibillaion befoe cadio-
eion . Paien wih anial fibillaion of only bief daion
demonae ecoey of aia) mechanical fncion ey
ickly (wihin 24 h), wheea aial fncion of hoe wih
modeae-daion aia fibillaion ecoe wihin I week .
Recoey of aia fncion among hoe paien wih aia)
fibillaion of polonged daion may exend eeal week,
Thee daa hae impoan implicaion fo aeing he
ealy hemodynamic benefi of ccefl cadioeion and
poenially fo giding he daion of anicoaglan heapy
afe cadioeion . Becae wafain i alo adocaed fo
pophylaxi hold he paien ee o aial fibillaion,
fhe die need o be pefomed befoe ho-em
pocadioeion anicoaglaion can be adocaed fo
hoe wih bief aia fibillaion.

We hank D . Caol Wakmonki olelpbl eiew ofhe mancip and he
membe of he Beh Iael and John Dempey Hopial fo aiance wih
paien ecimen .
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