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Objective —To assess the occurrence of late thrombo-
embolism after surgical repair of chronic atrial fibrilla-
tion (AF) simultaneously with repair of mitral valve using
the Cox-Maze procedure.

Methods — 69 patients underwent Cox 3 procedure,
with no cryoablation simultaneously with mitral valvu-
loplasty or prosthesis. Mean age was 49.9+13.2 years.
Mean follow-up was of31.7£19 months. Types of lesion
were as follows: 33 (48%) stenoses, 23 (33%) insufficien-
cies, and 13 (19%) double lesions. Procedures were: 64
(93%) valvuloplasties, 3 (4%) biological and 2 (3%,) me-
chanical prosthesis placement. There were 9 (13%)
patients with previous systemic embolism and 2 (3%) had
leftatrial thrombi.

Results —Early mortality was 7% and late 1%. 2
patients (3%) werereoperated for mitral placement. At last
evaluation, 10 patients (15%), were in AF. The remaining
59 (85%) were either in sinus/atrial vythm (74 %) orunder
pacing (12%). There were no occurrence of early or late,
systemic or pulmonary embolism. Permanent anticoagula-
tionwas employedin 16 cases, 10inregularrythm and 6 in
AF. The remaining 47 (75%), 2 in AF and 45 in regular
rythm, did not receive anticoagulants.

Conclusions — These results are in accordance with
others series, where the occurrence of embolism was rare
after maze procedure. Permanent systemic anticoagula-
tion seems to be unnecessary in those cases.
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Atrid fibrillationisthemost commonarrhythmia. Inthe
general population, itsprevalencerangesfrom0.15%t0 1%
and progressively increaseswith age; between the age of
25 and 35 years, the prevalence of atrial fibrillation may
reach0.2%1t00.3% of theadult population, and betweenthe
ageof 55 and 64 years, it may reach 3t0 4%. Inindividuals
abovetheageof 62years, theprevalenceof thisarrhythmia
may reach 5% to 9%?:. Atrial fibrillation affects8.8% of the
individuals older than 80 yearsand, approximately, 40% of
patientswith rheumatic cardiac disease®.

Atria fibrillationisacommon complication of several
heart diseases, but it hasatendency to developin specific
conditions, of which mitral valve diseaseisthe most com-
mon 2. Approximately 40% of patientswith mitral stenosis
and 75% of those with mitral regurgitation develop atrial
fibrillation 3, whichisan arrhythmiaaccounting for 45%to
85% of systemic thromboembolism. The brainisthe most
frequently affected organ, beinginvolvedin morethan 2/3
of thethromboembolic events; pulmonary thromboembo-
lismisfar lessfrequents.

Treatment of atrial fibrillation associated with anticoa-
gulation aimsto regain sinus rhythm or the control of
ventricular frequency. For this, in addition to pharma-
cologica methods, interventional catheterization, implanta-
ble defibrillators, and surgery have been used. The Maze
technique proposed by Cox et al “isthesurgical procedure
with the best results and has been used in several centers.
More recently, the electrical isolation of pulmonary veins
has been successfully proposed®. Priortothis, Graffignaet
al 8had already proposed | eft atrial isolation, aprocedurein
whichthepulmonary veinswereequally isol ated.

Currently, several centers have performed mitral
valve surgery associated with the Maze procedure and
havebeen successful in 85%to 98% of the cases, inwhich
reversion to atrial rhythm has been obtained”°. M ost
patients undergoing mitral valve surgery and who have
chronicatrial fibrillation do not revert to sinusrhythmwith

Arq Bras Cardiol, volume 78 (n° 4), 378-81, 2002

378



Arq Bras Cardiol
2002; 78: 378-81.

the conventional postoperative treatment?. Jateneet al ©°
reported in their study that 76.5% of the patients conti-
nued to have atrial fibrillation after surgical repair of the
mitral lesion when thiswas not associated withthe M aze
procedure. Thesefindingsarein accordancewith that of
previous studiesat our institution®Z.

According to the report by Cox et al 2 in 1999, the
techniquemay eliminatetherisk of thromboembolic pheno-
menaassociated with atrial fibrillation. K osakai '3, duringa
7-year period, did not observeany casesof thromboembo-
lismin patientswho obtai ned reversionto sinusrhythm af-
ter the Cox procedurewithout placement of thevalvepros-
thesis. On the other hand, in 400 patients undergoing the
conventional techniquewith no valve prosthesis place-
ment, 13 (3.25%) episodes of thromboembolism occurred.
InBrazil, Jateneet al'® observed nothromboemboli c pheno-
menoninthepostoperative period of agroup of 20 patients,
all of whom had undergone the M aze procedure. On the
other hand, thromboembolism occurred in 20% of the 35
patientsin the control group, who had undergone only
valvar replacement.

Witha7-year experiencewiththeMazeprocedure4*5we
found it worth assessing the preval ence of late thromboem-
bolisminthisseriesof patientsat ouringtitution, correlatingit
withmorbidity, heart rate, andtheuseof anticoagulant drugs.
Weal so assessed theoccurrenceof thromboembolisminthe
postoperativeperiod of themodified Cox 3 procedurefor atrial
fibrillation secondary tomitral valvedisease.

Methods

Wecarried out aretrospectivereview of themedical re-
cordsandfollow-up of 69 patientswho had undergonethe
modified Cox 3 procedurefor repair of atrial fibrillation and
mitral valvuloplasty or mitral prosthesisplacement, from Ja-
nuary 1993 to July 1999 at the I nstituto de Cardiologiado
RS/Fundagdo Universitériade Cardiologia. Thetechnical
maodification consisted of not using cryoablation, but more
extensive dissection and el ectrocauteri zation.

Thefollowing parameterswereanalyzed: the patients’
age, sex, valvarlesion, surgery performed (prosthesisor val-
vuloplasty), follow-up length, associated diseases, use of
anti coagul ation, complicationsor sequelaeof embolism.

Themeanagewas49.9+13.2 (20to 77) years. The pos-
toperativefollow-up length ranged from 1 to 66 (mean of
31.7+19) months. Twenty-one (30.4%) patients were males
and 48 werefemales (69.6%). Thetypesof lesion wereas
follows: 33 (47.8%) mitral stenoses, 23 (33.3%) mitral
insufficiencies, and 13 (18.8%) mitral doublelesions(fig. 1).
Thesurgeriesperformed wereasfollows: 64 (92.8%) valvu-
loplasties, 3 (4.3%) biological prosthesis placements, 2
(2.9%) mechanical prosthesisplacements(fig. 2). Inregardto
thromboembolic events, 13% of patients (9) had had syste-
mic embolismsprior to surgery asfollows: 1 patient develo-
ped upper limb hemiparesisand | eft pal pebral ptosisasase-
quela; another patient devel oped dyslaliaand weaknessin
theright lower limb; and another patient devel oped pares-
thesiaintheright side of thefaceandintheleft thumb. The
4 patient had dysphasiadueto 2 episodes of cerebral em-
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Fig. 1—Mitral valvopathies classified according to predominance of thelesion.MS=
mitral stenosis; M1 =mitral insufficiency; MDL =mitral doublelesion.
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Fig. 2- Typeof surgery perfomed.

bolism. Theremaining 5 patients had no sequelae. Two
(2.9%) patientshad | eft atrial thrombi detected onechocardio-
graphy (fig. 3). Our caseseriesisshownintablel.

Sixteen patientsreceived permanent postoperativeanti-
coagulation, 6 of whomwithatrial fibrillationand 10withregu-
lar rhythm. Theremaining 47 (74.6%) patients, 2 with atrial
fibrillation and 45 with regular rhythm, did not undergo
anticoagulation therapy (tab. 1). The surgical staff did not
recommend permanent postoperative anticoagulation
becauseof previousatrial fibrillation. However, these 16 pa-
tientsunderwent anti coagul ation either because of thepre-
senceof theprosthesis, or persistenceof atrial fibrill ation, or
dueto precaution, depending ontheattending physicians.

Results

Theimmediate mortality rate was 7.25% (5 patients),
andthelatemortality ratewas 1.45% (1 patient) (tab. 11 and
fig. 4). Thelate death resulted from pulmonary embolism
followed by encephal opathy, after acuterenal failure, which
evolved todeath dueto multisystemorganfailureinthe2™
postoperativemonth. Two (2.9%) patientswerereoperated
uponduetomitral lesion, asrecurrenceof mitra insufficien-
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13% previous thromboembeolism

n=69

Fig. 3—Preoperativethrombosis. LA =left atrium.

Table I — Case series (N = 69, January 1993 to July 1999)
n %
Age (years) 49.9+13.2 (20t0 77)
Sex Male 21 304
Female 48 69.6
Lesion Mitral stenosis 33 47.8
Mitral insufficiency 23 333
Mitral doublelesion 13 18.8
Surgery Valvuloplasty 64 92.8
Biological prosthesis 3 43
Mechanical prosthesis 2 29
Previous thromboembolism 9 13
Left atrial thrombi 2 29
Follow-up (months) 31.7+19 -

cy duetovalvuloplasty failure, inthe 10" and 59" postope-
rativemonths(tab. I1). Inregardtothecurrent rhythm, 50 pa-
tients(73.5%) had sinus-atrial rhythm. Atthetimeof thelast
clinical assessment, 10 (14.7%) patientshad atrial fibrillation
and 8 patients (11.8%) had atrioventricul ar pacemaker rhy-
thm (tab. 111 andfig. 5).

A perioperativeneurological lesion occurred and was
followed by sepsisand death. Nolate systemicthromboem-
bolismwasobserved (tab. ).

Discussion

Atrid fibrillationis, in clinical practice, the most com-
mon sustained arrhythmia. Its presence almost doubles
mortality andincreasestherisk of cerebral stroke5times, as
compared with the mortality of the popul ation without the
arrhythmia. In patients with rheumatic mitral stenosis, the
increaseintherisk of cerebral stroke may reach 18 timest.

Themajor objectiveof our study wasto assesstheoc-
currence of latethromboembolism after themodified Cox 3
procedure, and to correlateit with clinical resultsand the
permanent use of anticoagulation.

Inregard to conversionto sinusor atrial rhythm, we
found several reportsintheliterature, such asthe study by
Kim et d 6, who reported aconversionrateto sinusrhythm
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Table II - Immediate and late morbidity and mortality
Events N %
Reoperations 2 29
L ate thromboembolism 0 0
Immediate mortality 5 7.25
Late mortality 1 1.45
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Fig.4-Immediateandlatemortality.

Table I11 — Postoperative rhythm at the time of the last evaluation

Rhythm Patients (N = 68) %
Sinus/atrial 50 735
Atrial fibrillation 10 14.7
Pacemaker 8 11.8
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Fig. 5 — Postoperative rhythm in the last evaluation. AF = atrial fibrillation;
PM =pacemaker

of 81%inpatientswho had undergonethe Cox-Maze 3 proce-
dure. Jatene et al 19, intheir study evaluating cardiac rhythm
inaseriesof 20 patients, observedreversion of atrial fibrilla-
tiontoregular rhythminall patients. Of these20 patients, 75%
had sinusrhythmand 25% hadjunctional rhythm. McCarthy
eta " reported a reversion to sinusrhythm of 100% during
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ambul atory follow-up of at least 3months. Our resultsshow
that 73.5% of patients had sinus-atrial rhythm at their last
ambulatory visit, and 11.8% had atrioventricul ar pacemaker
rhythm with consequent atrial contraction, resultingin
85.3%of atrid fibrillationreversion.

Cox et a 2, in aseries of 306 patients, reported a
mortality of 3.3%intheimmediate postoperativeperiod and
lintraoperativedeath. Ontheother hand, Kim et al 6repor-
tednodeathsintheir seriesof 32 patients. Thesameoccur-
red with Kosakai et al 8, who reported no deathsintheim-
mediate and | ate postoperative period. McCarthy et al 17
reported a 7% mortality in theimmediate postoperative
period. Chuaet al*° reported animmediate postoperative
mortality of approximately 2.5%. Weobserveda7.2%imme-
diatemortality and al1.4%latemortality.

Cox et d 2 reported 2 (0.7%) patientswith thromboem-
boliceventsduring surgery, and, in 265 patientsfollowed up
for morethan 11.5 years, 1 patient with thromboembolism
with no sequel ae. Jatene et al ° reported no case of throm-
boembolism. Kosakai et al 18, in aseries of 62 patients, re-
ported 1 epi sodeof transient neurol ogical ischemiainthelate
postoperative period. McCarthy et al " reported embolic
eventsin 3 out of their 14 patients, who underwent only the
Cox-Mazeprocedure. Chuaet al °reporteda3.6%-incidence
of thromboembolism in their series. In our study, we ob-
served no late episodes of thromboembolism.

Ontheother hand, inregardto preoperativeevents, 58
(18.9%) patientsin the series of Cox et a ?had ahistory of
thromboembolism prior tosurgery. Inour study, 9 (13%) pa-
tientshad previous episodes of thromboembolism.

In patients undergoing the Cox-Maze procedure, the
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permanent use of anticoagulation has been the object of
discussion. Usually, anticoagulation isdecided by the
attending physician, eventhough surgeonsdo not recom-
mend it asaroutinemeasure.

Inour series, 16 patientsunderwent anticoagul ation. Ko-
sakai et a 18 suspended the use of anticoagul ationin 67% of
their patientsafter surgical repair, correspondingtothosewho
revertedtoatria rhythm. Cox et d *2usedanticoagulationinall
patientswithamechanical prosthesis, whoaccountedfor 40%
of their sample. Chuaet a *° performed systemic anticoagula-
tioninall their patientsduring thefirst 6 postoperativeweeks,
andthistherapy wasmaintai nedinthepatientswho persisted
witharrhythmia. Theseauthorsal soreportedthat determining
therisk of latethromboembolism according to the use of anti-
coagulant drugswasnot possible. They concludedthat repair
of themitral valvelesion through valvuloplasty increases
conversion to sinus rhythm in the postoperative period and
reducesthe need for anticoagul ation.

Inconclusion, in our series, the Maze procedure was
effectiveinestablishingsinusrhythmor, atleast, atrial rhy-
thm, preservingthefunctionof atrial transportation. During
the period studied, no systemic thromboembolic episode
occurred inthe patientsundergoing anticoagulationandin
themagjority of those not undergoing anticoagulation. Even
though, we did not have acontrol groupin our series, the
occurrence of thromboembolism was |ower than that
expected according todataintheliterature. Our experience
allows us to infer that the Cox-Maze procedure may
effectively prevent latethromboembolism after mitral valve
repair in patientswith previouschronicatrial fibrillation.
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