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Mitral Valve Prolapse Associated with Atrial Level Communication
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YUAN and LAVEE: Mitral Valve Prolapse Associated with Atrial Level Communication. Objectives: The association
of mitral valve disorder and atrial communication, either atrial septal defect or patent foramen ovale, remains a
topic of debate over time. The aim of the present article is to describe the clinical features of this entity. Patients and
Methods: Eighteen patients with an atrial communication that required closure were selected into this study, and
were divided into two groups: Group A patients were associated with mitral valve prolapse, and Group B patients
were not. Results: Pulmonary hypertension was noted in eight patients of Group A, and in one patient of Group B.
Three patients in Group A and none of Group B had infective endocarditis. Group A patients had larger left ventricular
diastolic dimension, left atrial dimension, and tricuspid valve peak systolic pressure gradient than Group B patients.
Regression analysis revealed an inverse relationship between left ventricular diastolic dimension and peak systolic
pressure gradient across the tricuspid valve in Group A (p=0.033), but no significant correlation was noted in Group
B (p=0.183). Conclusions: The presence of mitral valve prolapse with various degrees of mitral regurgitation in the
patients with atrial level communication may implicate an impaired diastolic function of the left ventricle, and
increased pulmonary artery pressure. Surgical intervention to the atrial level communication and mitral regurgitation
may lead to a better prognosis in such patients. (J HK Coll Cardiol 2011;19:57-62)
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Introduction

The association of mitral valve disorder and atrial
septal defect (ASD) or patent foramen ovale remains a
topic of debate over time. Mitral valve prolapse that
was associated with secundum ASD was regarded as
compatible to congenital lesion in some young children,1

but could be a rheumatic disorder in young adults.2 Due
to the fact that right ventricular volume loading and
dilation, as well as paradoxical septal movement, mitral
valve prolapse in patients with an ASD was surmised to
be functional.3

Patients and Methods

From January 2004 to June 2008, 41 adult patients
with an atrial communication (secundum ASD or patent
foramen ovale) received an ASD/patent foramen ovale
closure solely or combined with other cardiac operations
in this department. Eighteen patients with or without
mitral valve prolapse were sorted out and were included
into this study. The exclusion criteria were,
1. mitral stenosis, or predominant mitral stenosis mixed

with mitral regurgitation;
2. flail mitral valve caused by acute mitral chordae

rupture;
3. a redo cardiac operation and the atrial level

communication had been closed in the primary
operation;

4. primum atrial septal defect with mitral cleft;
5. associated with other complex congenital heart

defects.

Group A included 11 patients with mitral valve
prolapse associated with coronary artery disease, atrial
fibrillation, infective endocarditis and anemia. Seven
patients without mitral valve prolapse were involved
into Group B as control. Informed consent was obtained
from the study participants, and the study was approved
by institutional ethical committees.

The degree of severity of mitral regurgitation can
be quantified by the regurgitant fraction, which is the
percentage of the left ventricular stroke volume that
regurgitates into the left atrium. Methods that have been

used to assess the regurgitant fraction in mitral
regurgitation included echocardiography, cardiac
catheterization, computed tomography, and cardiac
magnetic resonance imaging. Regurgitant fraction
<20%, 20-40%, 40-60% and >60% was defined as mild,
moderate, moderate to severe, and severe mitral
regurgitation, respectively.4

Pulmonary hypertension was defined as a mean
pulmonary arterial pressure of greater than 25 mmHg
at rest or greater than 30 mmHg during exercise. Based
on the normal values of right ventricular systolic
pressure (<35 mmHg) and tricuspid regurgitant velocity
(<2.7 m/s), mild pulmonary arterial hypertension was
defined when right ventricular systolic pressure was
36-50 mmHg, or tricuspid regurgitant velocity was
2.8-3.4 m/s, and moderate-severe pulmonary arterial
hypertension was defined when right ventricular systolic
pressure >50 mmHg, or tricuspid regurgitant velocity
>3.4 m/s.5

Comparative study was conducted between
the two groups in terms of age, ASD size, and
echocardiographic measurements, including left
ventricular function, left atrial diameter, tricuspid valve
peak systolic pressure gradient, and right atrial pressure.
Data were expressed as mean±SD. Unpaired t-test,
Fisher's exact test, and linear regression were applied.
p<0.05 was considered of statistical significance.

Results

The demographics of the patients were listed in
Table 1. In systole, the thickened scallop of the posterior
mitral valve leaflet prolapsed beyond the annular plane
into the left atrium was seen by echocardiography in
each patient of Group A. The severity of mitral
regurgitation of Group A patients was mild, moderate,
moderate-to-severe, and severe secondary to mitral
valve prolapse in 4 (36.4%), 2 (18.2%), 2 (18.2%), and
3 (27.3%) patients, respectively. There were no mitral
valve disorders in Group B patients. No difference was
noted in patients' age and ASD size between the two
groups. Pulmonary hypertension was noted in eight
patients of Group A, and in one patient of Group B.
Three patients in Group A and none of Group B had
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infective endocarditis.
Of the echocardiographic measurements,

statistical significance was found in left ventricular
diastolic dimension, left atrial dimension, and tricuspid
valve gradient between the two groups. No intergroup
difference was noted in left ventricular systolic
dimension, interventricular septum in diastole, left
ventricular posterior wall thickness in diastole,
estimated left ventricular mass index, and estimated
right atrial pressure (Table 2). Regression analysis
revealed a close inverse relationship between left
ventricular diastolic dimension and peak pressure
gradient across the tricuspid valve in Group A
(p=0.033) (Figure 1), but no significant correlation in
Group B (p=0.183) (Figure 2). All the patients survived
and were well in both groups.

Discussion

Mitral valve prolapse is the most common
congenital valvular heart disease in adults. The
prevalence of mitral valve prolapse in the United States
has been estimated at four to five percent, but varies by
age and gender. The prolapse of the mitral valve involves
superior and posterior displacement of one or both mitral
valve leaflets across the plane of the mitral valve annulus
into the left atrium during systole.6 Mitral valve prolapse
is classified as primary, secondary, or functional based
upon the anatomic or physiologic defects. Although the
prognosis is usually benign, mitral valve prolapse can
be associated with serious complications, including
mitral regurgitation, infective endocarditis and
arrhythmias.6

Table 1. Demographic data

Parameters Group A Group B p value

Case, n 11 7 −
Female gender, n (%) 4 (36.4)  2 (28.6) 1.0000

Age, year 56.00±13.25 55.00±12.83 0.8765

Prolapse valve mitral, n (%) 11 (100) 0 (0) <0.0001

Mild MR, n (%)  4 (36.4) − −
Moderate MR, n (%) 2 (18.2) − −
Moderate to severe MR, n (%)  2 (18.2) − −
Severe MR, n (%) 3 (27.3) − −
ASD, n (%)  4 (36.4) 4 (57.1) 0.6305

Patent foramen ovale, n (%) 7 (63.6) 3 (42.9) 0.6305

ASD/patent foramen ovale size, cm 1.4636±1.5042 1.6929±1.1798 0.7377

Patch repair of ASD, n (%) 3 (27.3) 3 (42.9) 0.6267

Mitral valve repair, n (%) 5 (45.5) − −
Mitral valve replacement, n (%) 6 (54.5) − −
Pulmonary hypertension, n (%) 8 (72.7) 1 (14.3) 0.0498

Infective endocarditis, n (%) 3 (27.3) 0 (0) 0.2451

Ischemic heart disease, n (%) 0 (0) 0 (0) 1.0000

Mellitus diabetes, n (%) 2 (18.2) 1 (14.3) 1.0000

Hypertension, n (%) 3 (27.3) 2 (28.6) 1.0000

ASD: atrial septal defect; MR: mitral regurgitstion.
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Table 2. Hymodynamics of the patients with versus without mitral valve prolapse

Parameters Group A Group B p value

Left ventricular ejection fraction (%) 56.11±9.28 58.57±5.56 0.5467
(35-65) (50-65)

Left ventricular diastolic dimension (cm) 5.0900±0.8543 4.1871±0.5849 0.0317
(3.9-6.1) (3.5-5.41)

Left ventricular systolic dimension (cm) 3.1044±0.5242 2.6657±0.5349 0.1220
(2.5-3.85) (2.2-3.58)

Interventricular septal thickness in diastole (cm) 1.0533±0.1539 1.0971±0.1468 0.5738
(0.8-1.3) (0.9-1.3)

Left ventricular posterior wall thickness in diastole (cm) 1.0211±0.0867 1.0229±0.1643 0.9784
(0.9-1.15) (0.7-1.16)

Estimated left ventricular mass index (g/m2) 106.238±30.027 87.367±28.906 0.2601
(62.2-139) (56.5-137.2)

Left atrial diameter (cm) 4.8778±1.0008 3.9271±0.6581 0.0480
(3.4-5.74) (2.9-4.7)

Peak gradient across the tricuspid valve (mmHg) 46.1625±8.6560 27.8900±11.4061 0.0051
(42.3-61) (8-39)

Estimated right atrial pressure (mmHg) 10.00±4.63 8.33±6.06 0.5690
(5-15) (5-20)

Figure 1.  Regression analysis revealed an inverse relationship
between the left ventricular diastolic dimension and peak
systolic pressure gradient across the tricuspid valve in Group
A (p=0.033). LVDd=left ventricular diastolic dimension; PG
=peak systolic pressure gradient across the tricuspid valve.

Figure 2.  No significant correlation was noted between left
ventricular diastolic dimension and peak systolic pressure
gradient across the tricuspid valve in Group B (p=0.183).
LVDd=left ventricular diastolic dimension; PG=peak systolic
pressure gradient across the tricuspid valve.



October 2011J HK Coll Cardiol, Vol 19 61

YUAN AND LAVEE

The incidence of the association of mitral valve
prolapse and secundum atrial septal defect is increasing,
and has led to much deliberation over the years.3 This
entity was regarded as benign, but prognosis of mitral
valve malfunction exists, and infective endocarditis
might occur as a complication of secundum ASD.7 The
risk of infective endocarditis in patients with isolated
ASD of the fossa ovalis type is exceedingly small, but
it may develop with the associated mitral valve disorder,
especially prolapse of posterior mitral leaflet.8 The
development of mitral valve prolapse would alter the
prognosis of ASD.9 And mitral valve prolapse could, in
turn, regress after ASD closure.3

Our results based on echocardiographic
hemodynamics showed a similar trend with those of
Burleson et al,10 who noted patients with mitral valve
prolapse had a greater pulmonary artery pressure
preoperatively than those without (102±19 vs.
84±21 mmHg). No significant differences were noted
in mitral annulus dimensions or left ventricular chamber
areas. Kestlli3 obtained an extensive significance in a
comparative study on mitral valve prolapse. He found
that patients with an ASD had decreased values of
diastolic ventricular septum thickness and diastolic left
ventricular posterior wall thickness, but ejection fraction
was high, when comparing with those patients without
mitral valve prolapse. The development of mitral valve
prolapse was explained by a theory of imbalanced
stability of a triangle formed by mitral leaflet, papillary
muscle-chord, and left ventricular wall. Patients with
an ASD yielded mitral valve prolapse due to a better
left ventricular filling and a higher left ventricular
ejection fraction.3 His novel explanation has furnished
considerable evidence for the understanding of this
entity.

We noted a significant correlation between left
ventricular diastolic dimension and peak pressure
gradient across the tricuspid valve in patients with mitral
valve prolapse (Group A) but not in patients with no
mitral valve disease (Group B). However, Group B may
not reach statistical significance due to small number
of patients. Animal studies showed that an end-diastolic
deformity in the right ventricular outflow tract may
predispose the production of low early diastolic pressure
in the local region.11 The hemodynamic status of Group

B patients in this study may thus represent an underlying
cause of the impaired early diastolic function in the right
ventricular outflow tract region.

Severe pulmonary hypertension secondary to
mitral valve prolapse was very rare. Tago et al12 reported
such a rare association in a 65-year-old female patient,
who had her condition improved by surgical operation
with mitral  valve replacement and tricuspid
annuloplasty, and postoperative prostagrandin E1
proved effective for residual pulmonary hypertension.
The pulmonary hypertension was considered to be
related to the presence of latent left ventricular
dysfunction.13 In fact, right ventricular systolic pressure
may correlate with diastolic function in other
cardiovascular disease group of patients. The peak
systolic pressure gradient over the tricuspid valve of
27 mmHg indicated mildly increased pulmonary
pressures.14 Morrison et al15 observed that most of their
elevated pulmonary artery pressure patients were
passive elevations secondary to global or regional left
ventricular dysfunction. Elevated left ventricular end-
diastolic pressure was often associated with left
ventricular systolic dysfunction, left ventricular
hypertrophy, or pulmonary hypertension, which may
predict increased perioperative mortality and morbidity.16

These may account for why the majority of Group A
patients showed pulmonary hypertension comparing to
Group B patients in this study.

In conclusion, the presence of mitral valve
prolapse with various degrees of mitral regurgitation in
the patients with atrial level communication may
implicate an impaired diastolic function of the left
ventricle, and increased pulmonary artery pressure.
Surgical intervention to the atrial level communication
and mitral regurgitation may lead to a better prognosis
in such patients.
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