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Mitral Regurgitation in Infants and Young Children

—Investigation into Its Severity and Onset Time—

Daiki Miyata,1> Sadamitsu Yanagi,” Hideaki Ueda,"” Kenichi Hayashi,” Seiyo Yasui,”

Yoshimichi Kosaka,” Takayoshi Kajihara,” Yuko Takeda® and Toshihide Aso”
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Background: Only a few reports have been published in infants with severe mitral regurgitation (SMR). The etiology of SMR
has not been well identified so far. The objective of this study is to determine the clinical presentation and mid-term prognosis
in infants with SMR.

Methods: Five young children and six infants with MR who were consecutively admitted to our hospital from 2004 to 2008
were reviewed retrospectively.

Results: Four patients were in shock at admission. Pharmacologically refractory shock was noted only in infants with MR for
whom medical treatment was initiated early. Following the progression of disseminated intravascular coagulation (DIC) and
circulatory failure, these infants were successfully managed by early surgical intervention. In young children with MR, there was
no serious patient before the intervention and the time from onset of surgery ranged from four months to two years. The most
common cause of infant MR was the rupture of the mitral chordae tendineae, while that of childhood MR was extended tendinous
cords or insufficient valve closure. Two infants received mitral valve repairing with artificial chordae and annuloplasty. The
other two infants were treated by mitral valve replacement. For the mid-term prognosis of infant MR, no cardiac enlargement
was observed at the cardiothoracic ratio (CTR) of 51% (mean). The patients have a good prognosis without significant MR.
Conclusion: Early surgical intervention is required for SMR because it can rapidly progress to death. Once the acute phase is
overcome, the mid-term prognosis is usually good in patients with SMR.
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Table 1 Onset and severity of mitral regurgitation
Infant cases
Pulmonary
Primary Blood Onset- HANP MR LVDd  hypertension . Inotoropic
Case Symptom diagnosis culture operation BNP EF CTR pulmonary Ventilator agents
haemorrhage

#1 . _ 1,400 pg/dl  Severe 24 mm +
5m, M Fever Pneumonia 5d 1,840 pg/dl 75% 539% _ + +

#2 Not doing  Upper airway _ 4d 520 pg/dl  Severe 29 mm + + +
6m, M well infection 1,940 pg/dl  86% 57% -

#3 . Severe 25.4 mm +
amF Cough Pneumonia nd 4d nd 77% 58% _ + +

#4 Upper airway _ 540 pg/dl  Severe 25.2 mm - 3 B
6m,M  Fever infection 20d  Go0pgidl  72% 57% -

#5 Not doing . _ 760 pg/dl  Severe 25.2mm +
5m, M well Pneumonia 8d 4 300pgdl  62% 50% - * *

#6 Heart VR o p1g  640pgd Sgg’f}re 27.2 mm - - -
7m,M  murmur 421 pg/d 68°/° 66% -

MR: mitral regurgitation, EF: ejection fraction, LVDd: left ventricular diastolic dimension, CTR: cardiothoracic ratio, nd: not described

Table 2 Onset and severity of mitral regurgitation

Child cases
Pulmonary
Primary Blood  Onset- HANP MR LVDd  hypertension ) Inotoropic
Case Symptom diagnosis culture operation BNMR EF CTR Pulmonary Ventilator agents
haemorrhage
#7 Heart BWG nd 1 482 pg/dl  Severe 51 mm + B _
2yOm, M murmur syndrome y 1,150 pg/dl  75% 68% -
#8 Heart 310 pg/dl  Moderate 37 mm - _ 3
1y11m, M murmur MR nd 4m 198 pg/dl  76% 63% -
#9 Heart Moderate 37 mm -
6yim, F  murmur MR nd om nd 69% 61% - - -
#10 Heart Moderate 37 mm -
6y3m, M  murmur MR nd 2y nd 71% 63% - - B
#11 Heart 420 pg/dl  Moderate 32 mm - _ B
1y1im, F murmur MR nd 6m 310 pg/dl  75% 59% -

MR: mitral regurgitation, EF: ejection fraction, LVDd: left ventricular diastolic dimension, CTR: cardiothoracic ratio, nd: not described
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Table 3
Case Lesion Operation ECMO/ventilator
Artificial chordate
Infant cases #15m, M AML tornx1 PML tornx2, [Gore-Tex suture (CV-6)] 3 d/12d

elongationx1

#2 6m, M AML torn chordae multiple
#34m, F PML torn chordaex3
#4 6m, M PML elongaitonx2
mamu i om coree
#6 7m, M AML elongationx1
Child cases #7 2yOm, M AML elongationx2
#8 1y11m, M AML elongationx1
#9 6y1m, F AML elongationx2
Fogan M Al commsue
#111y11m, F AML elongationx2

and annuloplasty
(Kay’ s annuloplasty)

Mitral valve replacement
(ATS Medical, Inc. mechanical 0d/1d
heart valve 16mm)

Artificial chordate
[Gore-Tex suture (CV-5)]

0d/1d
and annuloplasty
(Kay’ s annuloplasty)
Annuloplasty 0 d/1d

(Kay’ s annuloplasty)

Mitral valve replacement
(ATS Medical, Inc. mechanical 0 d/4d
heart valve 16mm)

Annuloplasty
(mitral valvuloplasty 0d/1d
using a flip-over method)

Mitral valvulo and annular plasty
(artificial chordate, 0d/1d
edge to edge repair)

Chordae shortening and 0d/Ad
annuloplasty
Chordae shortening
and annuloplasty 0d/1d
(Kay' s annuloplasty)

Chordae shortening
and annuloplasty 0d/1d
(Kay’ s annuloplasty)

Annuloplasty

(Kay’ s annuloplasty) 0d/1d

AML.: anterior mural leaflet, PML: posterior mural leaflet

LG IR L7z, RS BIFCTh DTS HIZA
T EEE A S R L T B IEBIAY 4 B, FEB] 5 DA
NI & % 4 HBE 2 0 A CRiBIE SR 511X
R 72705 72 (Table 3).
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Table 4 Pathology of mitral valve and endocardium

Case Mitral valve or papillary muscle Endocardium
#2 Valve was edematous with partial ne- The endocardium was relatively pre-
crosis. served, and no acute myocarditis was

There were vascular neogenesis and
cellular infiltration.

evident from the specimen.

#4 The specimen showed moderately
thickened valvular tissue with in-
creased collagen, partly increased cel-
lularity, and myxoid feature in stroma
positive for Alcian blue with PAS stain
(mucoid degeneration). No overt in-
flammatory infiltrate, or calcification
was observed.

Not described

#5 The specimen showed moderately
edematous valvular and chordate tissue
without overt necrosis. Some chordate
were edematous and the collagen fibers
were distorted, and infiltration of mono-
nuclear cells was rather prominent in
these chordate.

Few mononuclear cells and degenera-
tive substances were observed beneath
the endocardium.

Fig. 1 Tissue of valve and endocardium (case #2).

Valve was edematous with partial necrosis. There were vascular neogenesis and cellular infiltration. A B
The endocardium was relatively preserved, and no acute myocarditis was evident from the specimen.

A: Tissue of valve.
B: Tissue of endocardium.
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Table 5 Mid-term prognosis after MVP or MVR in infant cases (period 6m—-3y2m median 2y)

Case Period HANP BNP CTR Medication MR EF (%)
#1 5m, M 3y2m 45 48 52 ACEI trace 77
#2 6m, M 2y8m 73 73 52 ACEI mild 74
#34m, F 1y4m nd nd 53 ACEI trace 68
#4 6m, M 0yém nd nd 49 ACEI mild 75
#55m, M Oy8m nd nd 47 ACEI mild 70
#67m, M 1yém 91.4 39.4 52 ACEI mild 78

HANP (pg/dl): human atrial natriuretic peptide, BNP (pg/dl): brain natriuretic peptide, CTR: cardiotho-
racic ratio, ACEI: angiotensin converting enzyme inhibitors, MR: mitral regurgitation, EF: ejection frac-

tion, nd: not described

Table 6 Mid-term prognosis after MVP in children cases (period 3m—3y4m median 1y2m)

Case Period HANP BNP CTR Medication MR  LVDd EF (%)
#7 2yOm 5m 58 55.9 55 diuretic+ACEI mild  45.2 58
#81y1im  1y3m nd nd 55 ACEI mild 33 72
#9 6y1m 3m nd nd 63 diuretic+ACEI trace 34 63
#10 6y3m  2y6m nd nd 50 - trace 37 68
#11 1y11m 3yd4m 92 119 50 ACEI trace 37 81

HANP (pg/dl): human atrial natriuretic peptide, BNP (pg/dl): brain natriuretic peptide, CTR: cardiotho-
racic ratio, ACEI: angiotensin converting enzyme inhibitors, MR: mitral regurgitation, EF: ejection frac-

tion, nd: not described
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