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Table 1. Clinical Characteristics of the 95 Patients

Clinical Findings

Age at onset (months) 5 (4-6)*

Body weight at onset (kg) 6.83 (6.14-7.51)*
Gestational weeks 39 (38-40)
Body weight at birth (kg) 2.97 (2.70-3.28)*

History of Kawasaki disease 10 cases;
Acute and convalescent stage
(day=30), 3 cases
Beyond convalescent stage (day>30),

7 cases
Anti-SSA antibody-positive 2 cases;
(12 cases examined) 0 and 5 mo
Prodromal symptoms 88 cases;
fever 37, cough 16, vomit 14, others 21
Cardiogenic shock after initial 2(1-7*
prodromes

*Data are presented as median (interquartile range).
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Table 2. Laboratory Findings of the 95 Patients

Examinations On Admission At Discharge PValue
WBC (/uL) 15440 9160 <0.0001
(11990-21650) (7330-11100)
Hb (g/dL) 10.2 (8.9-11.1) 11.8(10.9-13.0) <0.0001
PLT (x10%uL) 501 (338-600) 368 (302-439) 0.0003
CRP (mg/dL) 1.60 (1.97-3.15) 0.11 (0.16-0.31) <0.0001
AST (IU/L) 44 (30-105) 36 (29-44) 0.0003
ALT (IU/L) 21 (13-135) 22 (16-36) 0.0160
LDH (IU/L) 421(267-763) 332 (264-484) 0.0046
CPK (IU/L) 119(77 247) 76 (45-123) 0.0002
CPK-MB (U/L) 27 (12-91) 31 (20-42) 0.0749
BNP (pg/mL) 1,450 (839-2545) 72 (32-114) 0.0007

cTnT (1=22, ng/ml)  0.027 (0~0.132) — —

Data are presented as median (interquartile range). ALT indicates alanine
aminotransferase; AST, aspartate aminotransferase; BNP, brain natriuretic
protein; CPK, creatine phosphokinase; CRP, C reactive protein; cTnT, cardiac
troponin T; Hb, hemoglobin; LDH, lactate dehydrogenase; MB, myocardial
band; PLT, platelets; and WBC, white blood cells.
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Protozoan

Type #reads Human  Bacteria Viruses Fungi %" Archaea Other  Nohit
Parasites
negative control 4,889,549 4,834,386 388 127 333 429 0 36187 17,699
i=1=E3 4,782,392 4,719,591 647 141 341 689 1 40,394 20,588
Throat swab 5,432,816 5,239,724 40,570 129 438 599 6 57,665 93,685
6,909,679 6,782,589 1,340 194 523 776 2 94512 29743
stool 4,232,813 4,150,268 2,861 109 345 425 0 60832 17,973

19TIT (=K P 130T TY—FB/RY—F >= 0.01% (~500 reads)ih D+ Ts.
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Pediatric Cardiology

Acute Rupture of Chordae Tendineae of the Mitral
Valve in Infants
A Nationwide Survey in Japan Exploring a New Syndrome

Isao Shiraishi, MD, PhD; Kunihiro Nishimura, MD, PhD; Heima Sakaguchi, MD, PhD;
Tadaaki Abe, MD, PhD; Masataka Kitano, MD; Kenichi Kurosaki, MD;
Hitoshi Kato, MD, PhD; Toshio Nakanishi, MD, PhD; Hiroyuki Yamagishi, MD, PhD;
Koichi Sagawa, MD; Yoshihiko Ikeda, MD; Takayuki Morisaki, MD, PhD;
Takaya Hoashi, MD, PhD; Koji Kagisaki, MD; Hajime Ichikawa, MD, PhD

Background—Recently, infant cases of acute heart failure attributable to rupture of the mitral chordae tendineae have been
reported. However, little is known about the pathogenesis and clinical course of this condition.

Methods and Results—Ninety-five children with rupture of mitral chordae tendineae were identified in nationwide
surveys of Japan diagnosed from 1995 to 2013. The clinical manifestations, management strategies, and prognosis were
investigated. Eighty-one (85%) patients were between 4 and 6 months (median, 5 months) of age. In 63 (66%) patients,
rupture occurred during the spring or summer. The underlying conditions before rupture included Kawasaki disease (10
cases), maternally derived anti-SSA antibodies (2 cases), and infective endocarditis (1 case). Surgery was performed in
80 patients (94 operations), and the final operations included plasty of mitral chordae in 52 cases and mechanical valve
replacement in 26 cases. The histopathologic examinations of the mitral valves and chordae (n=28) revealed inflammatory
reactions with predominant mononuclear cell infiltration in 18 cases (64%) and increased fibrous and myxoid tissue in 11
cases (39%), suggesting that nonbacterial infectious or autoimmune endocarditis and myxoid changes are involved in the
pathogenesis. Eight patients (8.4%) died before (n=6) and shortly after (n=2) the operation, and significant neurological
complications persisted in 10 cases (11%).

Conclusions—Acute heart failure attributable to rupture of the mitral chordae tendineae in infants is a unique disease
resulting from diverse causes. This condition should be recognized as a significant cardiovascular disorder that may cause
sudden onset of cardiogenic shock and death in infants. (Circulation. 2014;130:1053-1061.)

Key Words: heart failure m mitral regurgitation m pathology, surgical m pediatrics

Acute massive mitral regurgitation attributable to rupture
of the chordae tendineae is a serious condition in which
the patient experiences the sudden onset of circulatory and
respiratory failure.'” This disease generally occurs in older
children, adolescents, and adults, and the underlying condi-
tions are diverse*?; for example, myxomatous change of the
mitral valve,® systemic connective tissue disorders such as
Marfan syndrome or Ehlers-Danlos syndrome,>*> infectious
endocarditis,>*’ rheumatic fever,>**° hypertension,'®!! labor
and delivery,"” blunt chest trauma,>* and abnormalities of
mitral apparatus such as single papillary muscle or double ori-
fice mitral valve.!*

Clinical Perspective on p 1061

Until recently, rupture of the mitral chordae tendineae was
thought to be rare in young children. However, several child
cases without congenital malformations of mitral valve appa-
ratus have been reported in Japan, with the majority of cases,
interestingly, being in infants.'?? According to the literature,
the prognosis of affected patients is, in general, unsatisfac-
tory, as a number of patients were treated with mechanical
valve replacement and several patients died of cardiogenic
shock.'”? To make matters worse, the clinical entities and
criteria of the disease have not been described in any textbook
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