Y o , ez
American Heart
lr‘ : l I a 1 0 I I Associatione
Learn and Live..
JOURNAL, OF THE AMERICAN HEART ASSOCIATION

Outcome of Watchful Waitingin Asymptomatic Severe Mitral Regurgitation
Raphael Rosenhek, Florian Rader, UrsulaKlaar, Harald Gabriel, Marcel Krejc, Daniel
Kalbeck, Michael Schemper, Gerald Maurer and Helmut Baumgartner
Circulation 2006;113;2238-2244; originally published online May 1, 2006;
DOI: 10.1161/CIRCULATIONAHA.105.599175
Circulation is published by the American Heart Association. 7272 Greenville Avenue, Dallas, TX
72514

Copyright © 2006 American Heart Association. All rights reserved. Print ISSN: 0009-7322. Online
ISSN: 1524-4539

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://circ.ahajournals.org/cgi/content/full/113/18/2238

Subscriptions: Information about subscribing to Circulation is online at
http://circ.ahajournal s.org/subscriptions/

Permissions: Permissions & Rights Desk, Lippincott Williams & Wilkins, a division of Wolters
Kluwer Health, 351 West Camden Street, Baltimore, MD 21202-2436. Phone: 410-528-4050. Fax:
410-528-8550. E-mail:

journal permissions@I|ww.com

Reprints: Information about reprints can be found online at
http://www.Ilww.com/reprints

Downloaded from circ.ahajournals.org by on January 5, 2008


http://circ.ahajournals.org/cgi/content/full/113/18/2238
http://circ.ahajournals.org/subscriptions/
mailto:journalpermissions@lww.com
http://www.lww.com/reprints
http://circ.ahajournals.org

Valvular Heart Disease

Outcome of Watchful Waiting in Asymptomatic Severe
Mitral Regurgitation

Raphael Rosenhek, MD; Florian Rader, MD; Ursula Klaar, MD; Harald Gabriel, MD; Marcel Krejc, PhD;
Daniel Kalbeck, PhD; Michael Schemper, PhD; Gerald Maurer, MD; Helmut Baumgartner, MD

Background—The management of asymptomatic severe mitral regurgitation remains controversial. The aim of this study
was to evaluate the outcome of a watchful waiting strategy in which patients are referred to surgery when symptoms
occur or when asymptomatic patients develop left ventricular (LV) enlargement, LV dysfunction, pulmonary

hypertension, or recurrent atrial fibrillation.

Methods and Results—A total of 132 consecutive asymptomatic patients (age 5515 years, 49 female) with severe
degenerative mitral regurgitation (flail leaflet or valve prolapse) were prospectively followed up for 6226 months.
Patients underwent serial clinical and echocardiographic examinations and were referred for surgery when the criteria
mentioned above were fulfilled. Overall survival was not statistically different from expected survival either in the total
group or in the subgroup of patients with flail leaflet. Eight deaths were observed. Thirty-eight patients developed
criteria for surgery (symptoms, 24; LV criteria, 9; pulmonary hypertension or atrial fibrillation, 5). Survival free of any
indication for surgery was 92+2% at 2 years, 78*=4% at 4 years, 65+5% at 6 years, and 55*=6% at 8 years. Patients
with flail leaflet tended to develop criteria for surgery slightly but not significantly earlier. There was no operative
mortality. Postoperative outcome was good with regard to survival, symptomatic status, and postoperative LV function.

Conclusions—Asymptomatic patients with severe degenerative mitral regurgitation can be safely followed up until either
symptoms occur or currently recommended cutoff values for LV size, LV function, or pulmonary hypertension are
reached. This management strategy is associated with good perioperative and postoperative outcome but requires careful

follow-up. (Circulation. 2006;113:2238-2244.)
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D egenerative mitral regurgitation (MR) is the second
most common valvular heart disease after calcific aortic
stenosis in developed countries' and is frequently diagnosed
in still-asymptomatic patients.> Surgery has been shown to be
the only efficient treatment, but its optimal timing remains a
matter of controversy.? The ultimate goal of patient care is
obviously no longer the relief of limiting symptoms but the
achievement of an optimal long-term outcome with regard to
mortality and morbidity. Preoperative development of severe
symptoms,* left ventricular (LV) dysfunction,>” LV enlarge-
ment,®° chronic atrial fibrillation,'® or progressive pulmonary
hypertension'! were found to be associated with an unfavor-
able outcome, whereas reported long-term mortality and
morbidity were lowest in patients who underwent surgery
before such findings occurred.®$12 In addition, reports of
low mortality and improved success rates of valve repair
favor early elective surgery.'? Current guidelines recommend
surgery even if symptoms are still mild or when asymptom-
atic patients develop early signs of LV dysfunction, pulmo-
nary hypertension, or atrial fibrillation.>'* Some groups have

suggested an even more liberal approach.!> A recent study'®
reported a 5-year cardiac mortality rate of almost 40% and a
cardiac event rate of >60% for asymptomatic severe MR and
concluded that all of these patients should be promptly
considered for surgery. However, according to national data-
base reports, operative mortality is certainly not negligible.!”
Furthermore, the majority of patients who undergo mitral
valve surgery ultimately require valve replacement,'® which
is associated with a markedly higher operative mortality
rate'® and prosthetic valve-related long-term mortality and
morbidity.
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Thus, risk and benefit must be weighed carefully. Unfor-
tunately, no data have been available on the outcome of
patients treated according to current practice guidelines. The
purpose of the present study was, therefore, to prospectively
evaluate the outcome of such a treatment strategy with regard
to long-term mortality and morbidity.
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Materials
Study Population

All patients seen in our outpatient clinic for valvular heart disease
between 1995 and 2002 were prospectively included when they
fulfilled the following criteria: severe MR of degenerative origin
documented by echocardiography (prolapse or flail leaflet; other
terms used to describe these pathologies include myxomatous MR
and fibroelastic deficiency), lack of symptoms, normal LV function
(fractional shortening =0.32, ejection fraction =0.60, end-systolic
diameter <45 mm, or end-systolic diameter index <26 mm/m’,
considering body surface area), Doppler sonographically estimated
systolic pulmonary artery pressure =50 mm Hg, and sinus rhythm.
Patients were excluded if they had additional hemodynamically
significant valve lesions (more than mild), congenital heart disease,
ischemic heart disease, or cardiomyopathy. The study protocol was
approved by the ethics committee of the Medical University of
Vienna.

Clinical Data

At study entry, the following clinical data were collected: age,
gender, history of hypercholesterolemia (cholesterol >200 mg/dL or
patient undergoing lipid-lowering therapy at study entry), diabetes
mellitus, arterial hypertension (blood pressure >140/90 mm Hg on
the basis of the average of repeated measurements), and coronary
artery disease (documented previous myocardial infarction or angio-
graphically documented coronary artery stenosis). Information on
concomitant statin, (-blocker, and angiotensin-converting enzyme
inhibitor treatment was recorded.

Echocardiography

Echocardiographic data were obtained with commercially available
ultrasound systems. All patients underwent a comprehensive exam-
ination, including M-mode echocardiography, 2-dimensional echo-
cardiography, and conventional and color Doppler ultrasonography
conducted by experienced echocardiographers.

Mitral valve prolapse was defined as displacement of 1 or both
leaflets into the left atrium below the mitral annulus level during
systole. Flail leaflet was diagnosed when the leaflet tip turned
outward, becoming concave toward the left atrium.

MR was quantified by an integrated approach that included valve
morphology, LV volume load, proximal regurgitant jet width,
proximal flow convergence, and pulmonary venous flow pattern.
Specifically, the following criteria were used for severe MR: A flail
leaflet with clearly visible coaptation defect was considered a
definite sign of severe MR. In patients with prolapse without flail, a
proximal jet width >6 mm and a flow convergence radius >7 mm
at a Nyquist limit of 55 to 65 cm/s were considered specific signs of
severe MR. LV enlargement with normal LV function in the absence
of any causes of LV dilatation other than MR was considered
supportive of severe MR. In case of uncertainty, pulmonary venous
flow was studied, and holosystolic flow reversal was then considered
a specific sign of severe MR. When different parameters yielded
discrepant results, investigators looked carefully for technical and
physiological explanations for these discrepancies and relied on the
components that had the best-quality primary data and that were the
most accurate given the specific clinical condition. The approach to
quantification used in the present study is in agreement with current
guidelines published by the American Society of Echocardiography
and the European Association of Echocardiography.?® LV diameters,
fractional shortening, and ejection fraction, as well as systolic
pulmonary artery pressure (using tricuspid regurgitant velocity),
were measured as recommended.?!

Patient Evaluation and Management

Patient assessment included history, physical examination, and
echocardiography at baseline. Stable patients with previous exami-
nations were reevaluated every 12 months, including echocardiog-
raphy. Intervals were shortened to 6 or 3 months if patients had had
no previous examinations that demonstrated stable findings, if there
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were changes compared with previous measurements, or if measure-
ments were close to the predefined cutoff values (see below).

Patients were referred to surgery at the onset of symptoms even if
they were mild or if asymptomatic patients developed 1 or more of
the following: LV end-systolic diameter =45 mm or end-systolic
diameter index =26 mm/m’ (considering body surface area), frac-
tional shortening <0.32 or ejection fraction <0.60, systolic pulmo-
nary artery pressure >50 mm Hg, or recurrent atrial fibrillation.
Patients were reevaluated 3 to 6 months and 12 months after surgery
and yearly thereafter. For the assessment of outcome, the primary
end point was death. Because the purpose of the study was to
evaluate the outcome of a predefined treatment strategy with regard
to timing of surgery, perioperative deaths and late deaths were
included in this analysis. Deaths were classified as cardiac or
noncardiac on the basis of discussion with the primary care physi-
cian, review of medical records, or review of medical records that
included autopsy records. Deaths due to cardiac causes were further
classified as being directly related to MR (sudden death or death due
to congestive heart failure) or as related to other cardiac conditions
(ie, ischemic heart disease or inflammatory heart disease).

Events were defined as development of any criteria that indicated
surgery or death. For the assessment of outcome with regard to
morbidity, postoperative symptoms, LV function, and presence of
atrial fibrillation at last follow-up were assessed.

Statistical Analysis

Continuous variables are described by their mean*SD. Overall and
event-free survival functions were calculated by means of the
Kaplan-Meier method, with the follow-up quantified by means of the
reverse Kaplan-Meier method.??

For each patient included in the study, the corresponding average
age- and gender-specific annual mortality rates of the Austrian
general population were obtained. These data were taken from the
Austrian life tables of 2002, which are provided by the Austrian
Statistical Office. On the basis of these mortality data, the probability
of cumulative expected survival was determined for the beginning of
each year, which resulted in an expected survival curve. Overall
survival (taking into account perioperative deaths and postoperative
follow-up for those patients who required surgery) was also quanti-
fied and related to the expected survival. A possible departure of the
mortalities of the study population from those of the general
population was assessed by means of a log-rank test. For this test,
expected numbers of deaths of the study cohort under the null
hypothesis were determined from the Austrian life tables of 2002,
taking into account age and gender of the study patients. A separate
analysis of the patients with MR due to flail leaflets was performed,
because this defines an unambiguous subgroup of patients with
uniformly severe disease??® that can be reliably diagnosed with
echocardiography?* and compared with previously published series.?

The statistical significance between survival curves of patient
subgroups was determined by a log-rank test. A probability value
<0.05 was considered to indicate statistical significance.

The authors had full access to the data and take full responsibility
for its integrity. All authors have read and agree to the manuscript as
written.

Results

Three patients were lost to follow-up; thus, follow-up infor-
mation was complete for 129 patients (98%). The Table
shows the baseline characteristics of the total 132 patients
enrolled in the study and the subgroup of 58 patients with flail
leaflet. This group did not differ from the entire population
with regard to baseline clinical and echocardiographic
characteristics.

Survival
During an estimated median follow-up of 69.2 months
(interquartile range 41.8 to 81.3 months), 8 deaths were
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Patient Characteristics at Study Entry

All Patients Patients With Flail Leaflet
(n=132) (n=58)
Clinical characteristics
Gender, % female 37 23
Age, y 55+15 57+12
Cholesterol, mg/dL 229+41 235+37
Creatinine, mg/dL 1.11+0.39 1.09+0.19
Coronary artery disease, % 8 9
Hypertension, % 58 60
Diabetes mellitus, % 4 4
History of hypercholesterolemia, % 50 43
Atrial fibrillation, % 20 11
Echocardiographic characteristics
LV end-systolic diameter, mm 34+5 32+5
Indexed LV end-systolic diameter, mm/m? 19+3 18+3
LV end-diastolic diameter, mm 56+6 56+6
Indexed LV end-diastolic diameter, mm/m? 31+4 30+4
LV ejection fraction, % 665 67+6
LV fractional shortening, % 40+5 42+6
Left atrial size, mm 60+10 62+10
Systolic pulmonary artery pressure, mm Hg 38+11 4012
Mitral valve morphology
Anterior leaflet involvement, % 14.4 10.3
Posterior leaflet involvement, % 56.8 89.7
Bileaflet involvement, % 28.8
Medications at study entry
ACE inhibitor, % 28 19
B-Blocker, % 23 32
Statin, % 6 5

observed. Three of the deaths occurred in patients with flail
leaflet and 5 in patients with valve prolapse. There was 1
sudden cardiac death in an 82-year-old man who had refused
surgery after development of symptoms in the presence of
normal LV function and size. The exact reason of death
remained unknown in 1 asymptomatic patient who had
refused surgery indicated by an enlarged LV. In the absence
of evidence to the contrary, these 2 deaths were considered to
be related to MR. One patient died of myocarditis (according
to autopsy) 3 days after running a marathon.

Three noncardiac deaths involved stroke (n=1) and cancer
(n=2). There were 2 late postoperative deaths in patients after
mechanical mitral valve replacement: 1 stroke 31 months
after mitral valve replacement, and 1 acute myocardial
infarction 3 weeks after mitral valve replacement. Overall
survival including perioperative and late deaths after mitral
valve surgery was 99+1% at 2 years, 96+2% at 4 years, and
91+3% at 8 years (Figure 1). Overall survival for patients
with flail leaflets was 100% at 2 years, 95+3% at 4 years, and
92+4% at 8 years (Figure 1). Survival of patients with severe
asymptomatic MR did neither differ substantially nor signif-
icantly from the expected cumulative survival, (P=0.34)
(Figure 1). The same was true for the subgroup with flail
leaflet (P=0.22).

Need for Surgery and Nonfatal Events
During follow-up, 38 patients developed 1 or more criteria
that indicated a need for surgery. Twenty-four patients
developed symptoms. Of these, 5 patients had developed
additional criteria for surgery: atrial fibrillation, 3; pulmonary
hypertension, 1; and LV dysfunction, 1. Of the 14 patients
who underwent surgery while asymptomatic, 5 had developed
LV dysfunction (additional pulmonary hypertension, 1; atrial
fibrillation, 1) and 4 reached the cutoff for LV size (additional
pulmonary hypertension, 1). Finally, 5 patients had only new
onset of atrial fibrillation or pulmonary hypertension.
Figure 2 shows survival free of symptoms, survival free of
asymptomatic LV dysfunction, and survival free of asymp-
tomatic pulmonary hypertension or recurrent atrial fibrilla-
tion. Survival free of any indication for surgery was 92+2%
at 2 years, 784% at 4 years, 65+5% at 6 years, and 55*+6%
at 8 years (Figure 2). Thirty-four of these 38 patients
eventually underwent mitral valve surgery, whereas 4 patients
refused. One patient who had not developed a criterion that
indicated surgery underwent surgery at his own request.
Figure 3 shows the event-free survival of patients with flail
leaflet (n=>58) versus valve prolapse (n=74). After 2.5 years,
the curves started to separate; however, the difference did not
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Figure 1. Kaplan-Meier overall survival of patients with asymp-
tomatic severe degenerative MR managed according to a
watchful waiting strategy (solid black line indicates total patient
population; dotted line, patients with flail leaflet). Survival func-
tions did not differ significantly from expected cumulative sur-
vival (solid gray line). This analysis includes perioperative and
postoperative deaths for those patients who required valve
replacement during follow-up. Pts indicates patients.

reach statistical significance (P=0.23). Survival free of indi-
cations for surgery was 91+4% at 2 years, 69+7% at 4 years,
60£8% at 6 years, and 52+9% at 8 years for patients with
flail leaflets and 93%3% at 2 years, 84*=5% at 4 years,
69+7% at 6 years, and 59=9% at 8§ years for patients with
prolapse.

QOutcome of Surgery

Of the 35 patients who underwent mitral valve surgery, mitral
valve repair was performed in 29 patients (82.9%), whereas a
mechanical valve was implanted in 6 (17.1%). Eight patients
(22.9%) underwent concomitant aortocoronary bypass graft-
ing at the time of surgery. Additional tricuspid valve repair
was performed in 5 patients (14.3%). There were no periop-
erative deaths. Reoperation was necessary in 2 patients:
Mitral valve replacement was performed in 1 patient 8

100 5
o 90+
X
~ 80
Z 704
Z 60
S
v 50+
o a0
&= Survival free of:
& 307 any event
5 20 4 symptoms
> 104 ---- asympt. Lv-dysfunction
W 109 ... new onset Afib/PHT
o T T L) L) L] L) L) L)
0 1 2 3 4 5 6 7 8
Years

Pts. atrisk: 129 127 109 89 71 54 37 17 9

Figure 2. Kaplan-Meier event-free survival. Solid black line
shows survival free of any event to indicate surgery. Gray line
shows survival free of symptoms. Dashed line shows survival
free of asymptomatic (asympt) LV dysfunction. Dotted line
shows survival free of asymptomatic development of atrial fibril-
lation (Afib) and/or pulmonary hypertension (PHT) to indicate
surgery.
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Figure 3. Kaplan-Meier event-free survival for patients with
mitral valve prolapse (gray line; n=74) vs flail leaflet (black line;
n=58). P=0.23. Pts indicates patients.

months postoperatively after unsuccessful repair and in an-
other patient 5 months postoperatively because of mitral
valve endocarditis.

All patients had good functional status after surgery:
Twenty-three patients were asymptomatic, and 12 had only
mild symptoms (4 in New York Heart Association [NYHA]
class I-II and 8 in NYHA class II). Four of the 35 patients had
impaired LV function after surgery. Two of them had
undergone mitral valve replacement (both had normal preop-
erative ventricular function). The other 2 patients underwent
mitral valve repair with concomitant coronary bypass surgery
and had mildly reduced preoperative LV function.

Discussion
Within the background of ongoing controversy about the
management of asymptomatic patients with severe degener-
ative MR, this is the first study to provide prospective
outcome data on a specific treatment strategy. Excellent
outcome was achieved when patients were followed up
carefully until either symptoms developed or until asymptom-
atic patients reached currently proposed criteria for surgery
with regard to LV size, LV function, and pulmonary hyper-
tension or until they developed recurrent atrial fibrillation.
Twenty-four of the 38 patients who required surgery had
developed symptoms, whereas asymptomatic LV dilatation or
dysfunction only accounted for 24% of surgical indications.
Thus, development of symptoms appears to be the most
frequent indication for surgery and precedes LV impairment
in the majority of patients. Overall survival was 91+£3% at 8
years, which was not statistically different from expected
survival. Even the survival of the subgroup of patients with
flail leaflet did not differ from the expected survival. After 2.5
years, these patients tended to develop indications for surgery
slightly earlier than patients with prolapse. Nevertheless,
even in the group with flail leaflet, 52% of patients did not
reach the defined criteria for surgery at 8 years. Even more
importantly, those patients who eventually underwent valve
surgery had a good postoperative outcome with regard to
functional class and LV function. These data, therefore,
strongly support adherence to current practice guidelines
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instead of consideration of surgery in any asymptomatic
patient with severe MR, as has recently been proposed.'®

Natural History of Chronic Severe

Degenerative MR

The asymptomatic phase of chronic severe MR may last for
many years.?> In early studies on the natural history of MR,
survival varied widely. Wilson and Lim?¢ and Rappaport®’
reported high survival rates of 95% at 20 years and 70% at 10
years, respectively, whereas others?®2° estimated survival
rates of only 46% or 50% at 5 years. Finally, survival was as
low as 27% at 5 years in the report by Horstkotte and
Loogen.?® These studies were limited in part by small study
populations, multiple selection biases, poor definition of
regurgitation severity, and variation in the causes of mitral
valve disease. In a more recent study that included only
patients with severe MR due to flail leaflet, Ling et al?
reported a 6.3% yearly mortality rate. Independent determi-
nants of mortality were older age, presence of symptoms, and
a low ejection fraction. Yearly mortality reached 34% in
patients who were transiently in NYHA functional class III or
IV but was still 4.1% for those in class I or II. In addition,
high morbidity was reported in that study. At 10 years, the
mean rates of heart failure, atrial fibrillation, and death or
surgery were 63+8%, 30*=12%, and 90=3%, respectively, in
the study by Ling et al. Several years later, the same group?!
reported that sudden death is not uncommon in patients with
flail leaflet, ranging from 1% per year in patients in NYHA
class I to 7.8% in those in NYHA class III and IV. These
studies were limited by their retrospective nature. Most
recently, Enriquez-Sarano et al'® published the first prospec-
tive data on this subject; in that report, asymptomatic patients
with normal LV function and severe MR defined by an
effective regurgitant orifice area =40 mm* had a cardiac
mortality rate of 3629% at 5 years and a cardiac event rate,
including cardiac death, congestive heart failure, and new-
onset atrial fibrillation, of 62%+8%, which suggests that the
outcome of severe MR is much worse than previously
assumed. The present study, however, questions such a poor
outcome of asymptomatic patients with severe MR provided
that they are carefully followed up and referred to surgery
according to currently recommended criteria. Although
Enriquez-Sarano et al'® used an effective regurgitant orifice
area =40 mm’ to define severe MR, whereas the integrated
approach was used in the present study, it is unlikely that the
patient groups differed significantly with regard to MR
severity. This should particularly be true for the group with
flail leaflet.

Outcome of Surgery for Degenerative MR

Surgery can improve symptoms in patients with severe
MR?2%:32; however, LV function frequently worsens, with
surgery ultimately leading to the development of conges-
tive heart failure.3233 Loss of ventricular function is
greatest after mitral valve replacement with resection of
the mitral apparatus and to a lesser extent when part of the
valve apparatus is preserved.3* The best results with regard
to postoperative LV function in general have been reported
for valve repair.'33> Both preservation of LV function and

the avoidance of anticoagulation and prosthesis-associated
complications by this technique may also improve long-
term results.'33> Nevertheless, outcome has been reported
to be disappointing in particular circumstances.*~7-3¢ Pa-
tients who undergo surgery when already markedly symp-
tomatic and those with reduced preoperative LV function
were found to have particularly poor outcomes.*~7 It has
been recognized that the prolonged burden of volume
overload may have already resulted in irreversible myo-
cardial damage and LV dysfunction when patients are still
mildly symptomatic or even asymptomatic. Such observa-
tions suggest that surgery should be performed at an early
stage. The best operative outcome has indeed been re-
ported for patients who underwent surgery with no or only
mild symptoms and an ejection fraction >0.60.4!5

Optimal Timing of Surgery in Severe

Degenerative MR

The poor long-term outcome of severe MR together with
the low mortality and good durability of valve repair led
some experienced centers to consider surgery in any
asymptomatic patient with severe MR and a potentially
repairable valve.'® However, operative risk cannot be
considered negligible. According to the Society of Tho-
racic Surgeons’ National Adult Cardiac Surgery Database
2005,'7 isolated mitral valve repair has a mortality rate in
the range of 2%. More importantly, mitral valve repair is
not always possible, and the majority of patients having
mitral valve surgery still end up with a prosthetic valve.!®
Valve replacement is, however, associated with a signifi-
cantly higher operative mortality, which increases contin-
uously from 4% for patients younger than 50 years to 17%
for those older than 80 years in the Society of Thoracic
Surgeons’ database.!® Furthermore, prosthetic valve-re-
lated long-term mortality and morbidity must be consid-
ered. On the basis of currently available outcome data and
the identified preoperative predictors of surgical outcome
in MR, American and European practice guidelines!*
recommend surgery in asymptomatic patients (class I and
ITa indications) when LV ejection fraction decreases below
0.60, LV end-systolic diameter exceeds 45 mm (end-sys-
tolic diameter index >26 mm/m?), systolic pulmonary
artery pressure exceeds 50 mm Hg, or recurrent atrial
fibrillation occurs. However, no study to date has evalu-
ated the safety and long-term outcome of such a treatment
strategy. The results of the present study support adherence
to current recommendations instead of consideration of
elective surgery in all patients with severe MR, as recently
suggested.!®

Study Limitations

The present study included only patients with chronic severe
degenerative MR. The results can therefore not be applied to
other forms of MR. One might argue that results may change
with longer postoperative follow-up; however, given pres-
ently available data, it is unlikely that patients who underwent
surgery and have normal postoperative LV function and good
functional status should deteriorate with extended
follow-up.'s
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No quantitative measurements of regurgitant orifice area or
regurgitant volume were used in the present study; however,
the careful, integrated approach to semiquantitative assess-
ment of MR is in full agreement with current guidelines.? In
addition, it may indeed be safer to use the integrated approach
and combine a number of different independent signs instead
of adhering to a single value that is prone to various
significant sources of error.2° Furthermore, cutoff values for
regurgitant orifice area and regurgitant volume were vali-
dated against the same criteria. Finally, the population fol-
lowed up in the present study reflects the population of
patients with severe MR that is presently being treated in
most institutions.

Clinical Implications

Given the results of the present study, prophylactic surgery
for all patients with asymptomatic severe degenerative MR
can definitely not be recommended. The present data
strongly suggest that these patients can be safely followed
up either until symptoms occur or until currently recom-
mended cutoff values for LV size, LV function, or pulmo-
nary hypertension are reached in asymptomatic patients.
This management strategy is associated with good periop-
erative and postoperative outcome; however, it must be
emphasized that this approach requires careful clinical
follow-up, including serial echocardiographic examina-
tions, in experienced hands.

Disclosures
None.

References

1. Singh JP, Evans JC, Levy D, Larson MG, Freed LA, Fuller DL, Lehman
B, Benjamin EJ. Prevalence and clinical determinants of mitral, tricuspid,
and aortic regurgitation (the Framingham Heart Study). Am J Cardiol.
1999:83:897-902.

2. Ling LH, Enriquez-Sarano M, Seward JB, Tajik AJ, Schaff HV, Bailey
KR, Frye RL. Clinical outcome of mitral regurgitation due to flail leaflet.
N Engl J Med. 1996;335:1417-1423.

3. Bonow RO, Carabello B, de Leon AC Jr, Edmunds LH Jr, Fedderly BJ,
Freed MD, Gaasch WH, McKay CR, Nishimura RA, O’Gara PT,
O’Rourke RA, Rahimtoola SH, Ritchie JL, Cheitlin MD, Eagle KA,
Gardner TJ, Garson A Jr, Gibbons RJ, Russell RO, Ryan TJ, Smith SC Jr.
Guidelines for the management of patients with valvular heart disease:
executive summary: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines (Com-
mittee on Management of Patients with Valvular Heart Disease). Circu-
lation. 1998;98:1949-1984.

4. Tribouilloy CM, Enriquez-Sarano M, Schaff HV, Orszulak TA, Bailey
KR, Tajik AJ, Frye RL. Impact of preoperative symptoms on survival
after surgical correction of organic mitral regurgitation: rationale for
optimizing surgical indications. Circulation. 1999;99:400—-405.

5. Crawford MH, Souchek J, Oprian CA, Miller DC, Rahimtoola S, Giacomini
JC, Sethi G, Hammermeister KE. Determinants of survival and left ventric-
ular performance after mitral valve replacement: Department of Veterans
Affairs Cooperative Study on Valvular Heart Disease. Circulation. 1990;81:
1173-1181.

6. Enriquez-Sarano M, Tajik AJ, Schaff HV, Orszulak TA, Bailey KR, Frye
RL. Echocardiographic prediction of survival after surgical correction of
organic mitral regurgitation. Circulation. 1994;90:830—837.

7. Dujardin KS, Seward JB, Orszulak TA, Schaff HV, Bailey KR, Tajik AJ,
Enriquez-Sarano M. Outcome after surgery for mitral regurgitation: deter-
minants of postoperative morbidity and mortality. J Heart Valve Dis.
1997;6:17-21.

8. Wisenbaugh T, Skudicky D, Sareli P. Prediction of outcome after valve
replacement for rheumatic mitral regurgitation in the era of chordal
preservation. Circulation. 1994;89:191-197.

Asymptomatic Severe Mitral Regurgitation 2243

9. Zile MR, Gaasch WH, Carroll JD, Levine HJ. Chronic mitral regurgita-
tion: predictive value of preoperative echocardiographic indexes of left
ventricular function and wall stress. J Am Coll Cardiol. 1984;3(part
1):235-242.

10. Grigioni F, Avierinos JF, Ling LH, Scott CG, Bailey KR, Tajik AJ, Frye
RL, Enriquez-Sarano M. Atrial fibrillation complicating the course of
degenerative mitral regurgitation: determinants and long-term outcome.
J Am Coll Cardiol. 2002;40:84-92.

11. Tanaka K, Ohtaki E, Matsumura T, Misu K, Tohbaru T, Asano R,
Kitahara K, Umemura J, Sumiyoshi T, Kasegawa H, Hosoda S. Impact of
a preoperative mitral regurgitation scoring system on outcome of surgical
repair for mitral valve prolapse. Am J Cardiol. 2003;92:1306-1309.

12. Enriquez-Sarano M, Tajik AJ, Schaff HV, Orszulak TA, McGoon MD,
Bailey KR, Frye RL. Echocardiographic prediction of left ventricular
function after correction of mitral regurgitation: results and clinical impli-
cations. J Am Coll Cardiol. 1994;24:1536-1543.

13. Enriquez-Sarano M, Schaff HV, Orszulak TA, Tajik AJ, Bailey KR, Frye
RL. Valve repair improves the outcome of surgery for mitral regurgita-
tion: a multivariate analysis. Circulation. 1995;91:1022-1028.

14. Tung B, Gohlke-Barwolf C, Tornos P, Tribouilloy C, Hall R, Butchart E,
Vahanian A. Recommendations on the management of the asymptomatic
patient with valvular heart disease. Eur Heart J. 2002;23:1252-1266.

15. Ling LH, Enriquez-Sarano M, Seward JB, Orszulak TA, Schaff HV,
Bailey KR, Tajik AJ, Frye RL. Early surgery in patients with mitral
regurgitation due to flail leaflets: a long-term outcome study. Circulation.
1997;96:1819-1825.

16. Enriquez-Sarano M, Avierinos JF, Messika-Zeitoun D, Detaint D, Capps
M, Nkomo V, Scott C, Schaff HV, Tajik AJ. Quantitative determinants of
the outcome of asymptomatic mitral regurgitation. N Engl J Med. 2005;
352:875-883.

17. Society of Thoracic Surgeons. Fall 2005 Report: Adult Cardiac Database
Executive Summary. Available at: http://www.sts.org/documents/pdf/
STS-ExecutiveSummaryFall2005.pdf. Accessed April 25, 2006.

18. Savage EB, Ferguson TB Jr, DiSesa VJ. Use of mitral valve repair:
analysis of contemporary United States experience reported to the Society
of Thoracic Surgeons National Cardiac Database. Ann Thorac Surg.
2003;75:820-825.

19. Mehta RH, Eagle KA, Coombs LP, Peterson ED, Edwards FH, Pagani
FD, Deeb GM, Bolling SF, Prager RL. Influence of age on outcomes in
patients undergoing mitral valve replacement. Ann Thorac Surg. 2002;
74:1459-1467.

20. Zoghbi WA, Enriquez-Sarano M, Foster E, Grayburn PA, Kraft CD,
Levine RA, Nihoyannopoulos P, Otto CM, Quinones MA, Rakowski H,
Stewart WJ, Waggoner A, Weissman NJ. Recommendations for eval-
uation of the severity of native valvular regurgitation with two-
dimensional and Doppler echocardiography. J Am Soc Echocardiogr.
2003;16:777-802.

21. Gottdiener JS, Bednarz J, Devereux R, Gardin J, Klein A, Manning W1J,
Morehead A, Kitzman D, Oh J, Quinones M, Schiller NB, Stein JH,
Weissman NJ. American Society of Echocardiography recommendations
for use of echocardiography in clinical trials. J Am Soc Echocardiogr.
2004;17:1086-1119.

22. Schemper M, Smith TL. A note on quantifying follow-up in studies of
failure time. Control Clin Trials. 1996;17:343-346.

23. Pearson AC, St Vrain J, Mrosek D, Labovitz AJ. Color Doppler echo-
cardiographic evaluation of patients with a flail mitral leaflet. J Am Coll
Cardiol. 1990;16:232-239.

24. Mintz GS, Kotler MN, Parry WR, Segal BL. Statistical comparison of M
mode and two dimensional echocardiographic diagnosis of flail mitral
leaflets. Am J Cardiol. 1980;45:253-259.

25. Selzer A, Katayama F. Mitral regurgitation: clinical patterns, pathophys-
iology and natural history. Medicine (Baltimore). 1972;51:337-366.

26. Wilson MG, Lim WN. The natural history of rheumatic heart disease in
the third, fourth, and fifth decades of life, I: prognosis with special
reference to survivorship. Circulation. 1957;16:700-712.

27. Rapaport E. Natural history of aortic and mitral valve disease.
Am J Cardiol. 1975;35:221-227.

28. Delahaye JP, Gare JP, Viguier E, Delahaye F, De Gevigney G, Milon H.
Natural history of severe mitral regurgitation. Eur Heart J. 1991;12(suppl
B):5-9.

29. Munoz S, Gallardo J, Diaz-Gorrin JR, Medina O. Influence of surgery on
the natural history of rheumatic mitral and aortic valve disease.
Am J Cardiol. 1975;35:234-242.

Downloaded from circ.ahajournals.org by on January 5, 2008


http://circ.ahajournals.org

2244 Circulation May 9, 2006

30.

31.

32.

33.

Horstkotte D, Loogen F. Histoire naturelle des cardiopathies acquises. In: 34. Rozich JD, Carabello BA, Usher BW, Kratz JM, Bell AE, Zile MR.
Acar J. Cardiopathies valvulaires acquises. Paris, France: Flammarion; Mitral valve replacement with and without chordal preservation in
1985:225-252. patients with chronic mitral regurgitation: mechanisms for differences
Grigioni F, Enriquez-Sarano M, Ling LH, Bailey KR, Seward JB, Tajik in postoperative ejection performance. Circulation. 1992:86:

AJ, Frye RL. Sudden death in mitral regurgitation due to flail leaflet. J Am 1718-1726.
Coll Cardiol. 1999;34:2078 -2085.

Phillips HR, Levine FH, Carter JE, Boucher CA, Osbakken MD, Okada
RD, Akins CW, Daggett WM, Buckley MJ, Pohost GM. Mitral valve
replacement for isolated mitral regurgitation: analysis of clinical course

and late postoperative left ventricular ejection fraction. Am J Cardiol. disease. Ann Thorac Surg. 1988;45:284-290.

1981;48:647—654. 36. Gillinov AM, Cosgrove DM, Lytle BW, Taylor PC, Stewart RW,
Enriquez-Sarano M, Schaff HV, Orszulak TA, Bailey KR, Tajik AJ, Frye McCarthy PM, Smedira NG, Muehrcke DD, Apperson-Hansen C, Loop
RL. Congestive heart failure after surgical correction of mitral regurgi- FD. Reoperation for failure of mitral valve repair. J Thorac Cardiovasc
tation: a long-term study. Circulation. 1995;92:2496-2503. Surg. 1997;113:467-473.

CLINICAL PERSPECTIVE

This is the first study to evaluate the safety and long-term outcome of a treatment strategy for asymptomatic severe
degenerative mitral regurgitation according to current American and European practice guidelines. These guidelines
recommend surgery in asymptomatic patients (class I and Ila indications) when left ventricular (LV) ejection fraction
decreases below 0.60, LV end-systolic diameter exceeds 45 mm, systolic pulmonary artery pressure exceeds 50 mm Hg,
or recurrent atrial fibrillation occurs. A total of 132 consecutive asymptomatic patients with severe degenerative mitral
regurgitation (flail leaflet or valve prolapse) were prospectively followed up for 6226 months. Patients were referred for
surgery when the criteria mentioned above were fulfilled. Overall survival was not statistically different from expected
survival either in the total group or in the subgroup of patients with flail leaflet. Survival free of any indication for surgery
was 92+2% at 2 years, 78+4% at 4 years, 65=5% at 6 years, and 55+6% at 8 years. Patients with flail leaflet tended to
develop criteria for surgery slightly but not significantly earlier. There was no operative mortality. Postoperative outcome
was good with regard to survival, symptomatic status, and postoperative LV function. Thus, prophylactic surgery for all
patients with asymptomatic severe degenerative mitral regurgitation can definitely not be recommended. The present data
strongly suggest that these patients can be safely followed up until either symptoms occur or currently recommended cutoff
values for LV size, LV function, or pulmonary hypertension are reached in asymptomatic patients. This management
strategy is associated with good perioperative and postoperative outcome but requires careful follow-up.
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