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Abstract This report describes six previously healthy
infants with acute mitral valve chordal rupture. Although
their initial symptoms were mild respiratory distress and
fever, all the infants presented with acute progressive left
heart failure and required urgent surgical repair. Mitral valve
annuloplasty and mitral valve replacement were performed
(for three patients each). Two patients died, both of whom
had cardiac arrest and required resuscitation before surgery.
Histologic examination of excised mitral valve leaflets
showed infiltration of gram-positive bacteria in these two
patients. All the patients were 4-6 months old, which may
suggest underlying congenital factors. The authors believe
early diagnosis and surgery are crucial as a life-saving
measure for infants with acute mitral valve chordal rupture.

Keywords Acute mitral regurgitation - Infants - Mitral
valve chordal rupture

In adults, postischemic papillary muscle rupture frequently
results in acute mitral regurgitation and life-threatening
cardiac failure. The literature contains very few reports
describing pediatric cases of spontaneous mitral valve
chordal rupture [1, 2, 3, 5, 7, 8, 9, 12, 13]. Therefore, the
etiology and clinical course for infants are less well
understood than for adults. Most frequently, the rapid
progression of disease after the onset of initial symptoms
results in severe acute congestive heart failure. We report

H. Asakai - Y. Kaneko - M. Kaneko - Y. Misaki - I. Achiwa -
Y. Hirata - H. Kato (<)

Division of Cardiology and Pediatric Cardiovascular Surgery,
National Medical Center for Children and Mothers, 2-10-1
Okura, Setagaya-ku, Tokyo 157-8535, Japan

e-mail: kato-ht@ncchd.go.jp

Published online: 02 March 2011

the cases of six infants who presented with acute mitral
regurgitation associated with chordal rupture.

Patients and Methods

We retrospectively reviewed the medical records for all
cases of acute mitral regurgitation due to chordal rupture in
infants at our institution from 2003 to 2009. Six infants (four
boys and two girls) were identified and included in this study.
The median age of the infants was 5.3 months (range,
4-6 months), and their mean body weight was 6.7 kg (range,
6.0-7.2 kg). The follow-up period ranged from 10 months to
7 years (median, 12 months). Interestingly, four of the six
infants had hospital stays during the years 2008 and 2009.

The collected data included age, clinical findings before
surgery, echocardiographic data, operative findings, and
the infant’s condition at follow-up evaluation. The echo-
cardiographic information included the severity of mitral
regurgitation, the presence and localization of mitral valve
prolapse, the left ventricular diastolic diameter, and the
ejection fraction.

Results

The clinical manifestations and the examination results of
the patients at admission are shown in Table 1. All the
patients were previously healthy infants, and only one
patient (case 3) had a history of Kawasaki disease, 3 weeks
before the onset of mitral regurgitation. This patient did not
exhibit cardiac complications, such as coronary artery
lesions, during the acute phase of illness. Almost all the
patients presented with fever and mild respiratory distress
but were initially in good general condition.
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Table 1 Clinical characteristics of the cases

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Age 4 5 6 4 5 5
Sex Male Male Female Male Female Male
BW(kg) 6 72 6.5 7 6.3 72
Past history None None Kawasaki None None None
Initial symptoms Fever Fever Fever Fever Fever
Tachypnea Tachypnea Tachypnea Tachypnea Tachypnea Tachypnea
MR Severe Severe Severe Severe Severe Severe
LVDd(mm) 26 27 26 30 26 28
EF (%) 80 84 79 74 70 68
CTR (%) 48 62 58 57 48 57

MR Mitral regurgitation, LVDd left ventricular diastolic diameter, EF ejection fraction, CTR cardio-thoracic ratio

Case 1

A previously healthy 4-month-old boy presented with fever
and mild respiratory symptoms. Chest x-ray showed no
cardiomegaly or pulmonary infiltration. However, a cardiac
murmur was detected, and echocardiography showed
moderate mitral regurgitation with normal ventricular
contractility. The patient was referred to our hospital for
further treatment.

Echocardiography at the boy’s admission demonstrated
prolapse of both the anterior and posterior mitral valves,
resulting in severe mitral regurgitation. Left ventricular
dilation was mild, suggesting rapid progression of the
disease. Acute cardiac failure progressed within the next
few hours, with the boy requiring mechanical ventilation
and inotropic support.

The boy was taken to the operating room for mitral
valve repair. The intraoperative findings consisted of flail
mitral valve leaflets with multiple chordal rupture of both
the anterior and posterior leaflets. No signs of trauma were
detected. Mitral regurgitation was uncontrollable despite
annuloplasty. Therefore, mitral valve replacement was
performed. An ATS #16 AP mechanical valve (ATS
medical, Minneapolis, Minnesota) was sutured in the
annular position. Histologic examination of the excised
mitral valve apparatus showed infiltration of inflammatory
cells, which tested positive for gram-positive bacteria, but
no specific organism was identified. The boy’s postopera-
tive course was uneventful, and he was discharged with no
complications. Follow-up echocardiography up to 7 years
showed mild mitral stenosis.

Case 2
A 4-month-old boy presented with fever and tachypnea.

His initial diagnosis was pneumonia, and he received
antibiotic therapy. However, respiratory failure progressed
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rapidly over the ensuing 24 h, and he required mechanical
ventilation support. The boy experienced multiple organ
failure and was referred to our hospital the next day for
further treatment.

At admission, the boy was in cardiogenic shock.
Transthoracic echocardiography showed severe mitral
valve prolapse and regurgitation, and urgent surgical repair
was performed. Multiple chordae ruptures of both anterior
and posterior mitral valves were detected. Annuloplasty
was performed, but the boy experienced heart failure due to
persistent mitral regurgitation and required additional sur-
gical repair 54 days after the primary surgery. At this
writing, the patient is clinically asymptomatic at the age of
2 years, with only mild mitral regurgitation as noted by
echocardiography.

Case 3

A 6-month-old girl presented with fever. Chest x-rays
showed no signs of cardiomegaly or pulmonary congestion,
but blood tests exhibited mild leukocytosis and elevation of
C-reactive protein (CRP) (CRP, 5.0). The girl was admitted
to a nearby hospital with a diagnosis of pneumonia and
treated with antibiotics. Cardiac murmur was detected on
her second day of hospitalization, and echocardiography
demonstrated moderate mitral regurgitation. The girl was
referred to our hospital for further treatment.

At admission to our hospital, the girl demonstrated mild
tachypnea and respiratory distress. Although her general
condition was preserved, chest x-rays showed progressive
pulmonary congestion, and echocardiography exhibited
severe mitral regurgitation, suggesting rapid progression of
disease (Figs. 1, 2).

Urgent surgical repair was performed. The girl’s post-
operative course was unremarkable, and she was discharged
with no complications. Follow-up echocardiography after
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Fig. 1 Chest radiograph at admission shows mild cardiomegaly and
marked pulmonary congestion (case 3)

Fig. 2 Transthoracic echocardiogram shows severe prolapse of the
anterior leaflet of the mitral valve (case 3)

2 years demonstrated a normal-appearing mitral valve
apparatus with mild mitral regurgitation.

Case 4

A 4-month-old boy presented with fever. He was admitted
to a nearby hospital due to CRP elevation (CRP, 11) and
treated with antibiotics. Blood cultures before antibiotic
treatment tested negative. On the second day of admission,
he experienced tachypnea and rapidly progressed to
respiratory failure during the next 24 h. He was intubated
and referred to our hospital for further treatment.

Chest x-ray demonstrated pulmonary congestion with
mild cardiomegaly (CT ratio, 57%). Echocardiography at

admission showed severe prolapse of both the anterior and
posterior mitral valves, resulting in severe mitral
regurgitation.

At admission, the boy was in a cardiogenic shock, and
despite inotropic infusion, he experienced cardiopulmonary
arrest and required resuscitation. He was taken to the
operating room for urgent surgical repair. Multiple chordae
rupture of both mitral valve leaflets was confirmed.
Annuloplasty was attempted without success, and mitral
valve replacement was performed using a Carbomedic
16-mm valve (Carbomedics, Austin, Texas). It was not
possible to wean the boy off cardiopulmonary bypass.
Therefore, extracorporeal membrane oxygenation (ECMO)
was started. He experienced multiple organ failure and died
on postoperative day 4.

Case 5

A 5-month-old girl presented with cardiogenic shock only
2 h after onset of mild respiratory symptoms. She was
intubated and referred to our hospital after initial treatment
with bolus fluids and inotropic infusion. Chest x-ray
demonstrated pulmonary congestion with no cardiomegaly.
Echocardiography showed severe mitral regurgitation due
to prolapse of both anterior and posterior mitral valve
leaflets, with preserved ventricular contractility. Cardiac
arrest occurred within 1 h after admission. Stabilization
after resuscitation was not possible. Therefore, the girl was
taken immediately to surgery.

After mitral valve annuloplasty had been attempted with
no significant success, mitral valve replacement was per-
formed. An SJM 17HP mechanical valve (St. Jude Medi-
cal, St. Paul, Minnesota) was selected and sutured in the
supra-annular position. Histologic examination of the
excised mitral valves showed infiltration of inflammatory
cells consistent with infective endocarditis, but Gram stains
tested negative, and no specific organism was identified.

The patient could not be weaned off cardiopulmonary
bypass and ECMO was started. She was weaned off ECMO
on postoperative day 24 but died of sepsis on postoperative
day 39.

Case 6

A 5-month-old boy presented with fever and mild respiratory
symptoms. He was admitted to a nearby hospital due to mild
leukocytosis (white blood cell counts of 10,900) and CRP
elevation (CRP, 3.4). He was treated with antibiotics.

On the day of admission, the boy experienced respira-
tory failure and required mechanical ventilation. Echocar-
diography showed moderate mitral regurgitation, and he
was treated with inotropic agents, then referred to our
hospital the next day.
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Echocardiography at the boy’s admission demonstrated
severe prolapse of both anterior and posterior mitral valve
leaflets. His general status initially stabilized after pallia-
tive intensive treatment with inotropic agents and blood
infusions, but congestive heart failure slowly progressed,
and he was taken to the operating room 2 days after
admission.

Annuloplasty was performed with no complications, and
postoperative echocardiography demonstrated trivial mitral
regurgitation. Echocardiography at 1 year of follow-up
demonstrated mild mitral regurgitation.

Surgical Strategy and Intraoperative Findings

The intraoperative findings for all the patients consisted of
flail mitral valve leaflets with no signs of trauma. Surgeons
confirmed multiple chordae rupture of both anterior and
posterior leaflets in most patients. There were no signs of
vegetation or myocardial ischemia. The ruptures of the
chordae were close to the papillary muscles, and although
multiple ruptures were observed in all cases, the consis-
tency of the valve leaflets was preserved. Because all the
patients had multiple lesions, mitral valve annuloplasty was
attempted in all cases. Other techniques using artificial
chords or chord transfer were thought not only to be
insufficient for repair of multiple lesions but also inade-
quate because they would prolong cardiac bypass time.
Mitral valve replacement was performed only when mitral
regurgitation was uncontrollable despite annuloplasty.

Discussion

In adults, acute mitral regurgitation often is associated with
papillary muscle dysfunction secondary to ischemic pap-
illary muscle rupture. Other known causes are trauma [4],
hypertension [6], rheumatic disease [3], infective endo-
carditis [2], amyloidosis [10], Marfan syndrome, and aortic
regurgitation [13]. Spencer et al. [11] reported on 52
patients (50.5%) with chordal rupture among 103 patients
(ages, 2-77 years) with clinically significant mitral regur-
gitation. However, these authors did not focus on chordal
rupture of the mitral valve in infants.

Among children, acute mitral regurgitation is rare but
most commonly related to chordal rupture caused by blunt
chest trauma [4]. A few reports also present cases of rup-
ture occurring after Kawasaki disease, although the etiol-
ogy remains unclear [9]. In Kawasaki disease,
asymptomatic mild mitral regurgitation is sometimes
detected by Doppler echocardiography during the acute
phase of illness and most commonly improves rapidly. On
the other hand, persisting mitral regurgitation may be
caused by dysfunction of the mitral valve and papillary
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muscles as a result of a coronary artery lesion or valvulitis
secondary to Kawasaki disease.

Although the cases complicated with Kawasaki disease,
including one of the current cases (case 3), did not have
any mitral regurgitation during the acute phase of Kawa-
saki disease, acute mitral regurgitation appeared
1-2 months later [9]. Mishima et al. [9] reported a case of
acute mitral regurgitation caused by mitral valve chordal
rupture almost 1 month after the acute phase of Kawasaki
disease. In two of the current patients, gram-positive bac-
teria were identified in the excised mitral valve leaflet. This
finding suggests local bacterial infection rather than
infectious endocarditis as the cause of chordal rupture.

The precise mechanism of chordal rupture remains
unknown. Although previous reports have not identified an
age predilection, all the patients in our series were
4-6 months of age, suggesting a possible underlying con-
genital defect or vulnerability of the mitral valve apparatus
that may lead to chordal rupture from a preceding infec-
tion. Hamaoka and Shiraishi [5] reported a neonatal patient
with chordal rupture associated with maternal-derived anti-
SSA antibody. This may suggest an underlying autoim-
mune mechanism for the onset of disease, but further
investigation is necessary to assess the relevance of this
finding.

Acute mitral regurgitation presents with respiratory
distress as a result of congestive heart failure and often is
treated initially as respiratory failure. Medical therapy is
palliative, with most cases requiring surgical repair of the
ruptured chordae or mitral valve. The abrupt development
of mitral valve insufficiency rapidly progresses to pul-
monary edema and cardiovascular decompensation.
Therefore, regardless of etiology, prompt surgical treat-
ment is required in most cases.

Only one of the six patients in this study stabilized after
initial medical treatment. The remaining five patients
showed acute progression of cardiac failure. We therefore
believe early decision making is crucial for improving the
outcome of this condition.
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