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Right Ventricle Pressure Overload Induces Tethering of the Mitral Valve:
The Case Report of a Neonate with Congenital Mitral Valve Dysplasia
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Mitral stenosis and regurgitation (MSR) induced by congenital mitral valve dysplasia generally necessitates
surgical repair or valve replacement. Here we report the case of a female infant diagnosed with congenital MSR
that improved with pharmacotherapy alone and without a mitral valve surgery. The patient was a 22-day-old girl
diagnosed with severe MSR accompanied with over-systemic pulmonary hypertension (PH). She was treated
with respiratory support using a high-flow nasal cannula; diuretics and digitalis were also administered. Unex-
pectedly, the patient's MSR and PH alleviated, and surgery was avoided. Tethering of the mitral valve induced
by left ventricular dilation is known to result in secondary mitral regurgitation in adult ischemic heart disease.
We speculated that the underlying mechanisms of MSR in this case: were due to elevation of the right ventricular
pressure caused by physiological and pathological PH, which is a result of papillary muscle displacement and
tethering of the mitral valve. We consider this the reason for the appearance of MSR on admission. Differentiat-
ing functional MSR from organic MSR is crucial while making decisions regarding surgery.

Keywords: congenital mitral valve dysplasia, mitral stenosis, mitral regurgitation, tethering, pulmo-
nary hypertension
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Fig. 1 Chest X-ray (A) and 12-lead electrocardiogram (B) on admission

Table 1 Blood examination

WBC 10.5x10%/uL BUN
RBC 399x104uL Cr
Hb 13.2g/dL NA
PLT 38.0x10%uL K
AST 221U/L Cl
ALT 9IU/L CRP
LDH 2701U/L BNP
TP 5.1g/dL

ALB 3.1g/dL

11mg/dL pH 7.405
0.27 mg/dL pCO, 48.7mmHg
136 mEq/L BE 29.8 mmol/L
5.2mEq/L HCO3 29.8mmol/L
99mEq/L Lactate 1.7 mmol/L
<0.05mg/dL
2544 .8pg/mL
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Fig. 2 Echocardiographic evaluation on admission

A) Left ventricular (LV) short-axis view. B) Moderate to severe mitral regurgitation (MR). C) Transmitral E peak velocity
is measured as 2.26m/s. D) Tricuspid regurgitation pressure gradient (TRPG) is 69 mmHg. E) Mitral valve leaflet is thick-

ened and chordae tendineae are shortened.
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Table 2 Measurement of left ventricular performance and mitral valve tethering during treatment

Age (days) 22 51 67
LVDd (mm) 17.2 19.3 21.0
LVDs (mm) 7.4 10.5 11.5
TR Grade moderate trivial —
TRPG (mmHg) 69 — —
MR Grade severe moderate mild
Vena contracta (mm) 3.5 2.2 1.6
MS Grade severe moderate mild
E-wave peak velocity (m/s) 2.26 1.77 1.50
Mean PG (mmHg) 8.4 6.7 —
Mitral valve
Horizontal dimensions (mm) 11.0 16.0 13.0
Vertical dimension (mm) 4.4 9.0 10.0
Distance between papillary muscle (mm) 16.6 17.7 14.8
Coaptation depth (mm) 6.6 2.2 2.1
Coaptation height (mm) 2.7 3.3 5.5

LVDd, left ventricular end-diastolic dimension; LVDs, left ventricular end-systolic dimension; PG, pressure gradient; TRPG,
tricuspid regurgitation pressure gradient. The anteroposterior or vertical dimension and side-to-side or horizontal dimensions
are mesured in the short-axis view of their maximal opening at the level of the leaflet tips. Measurement of papillary muscle
distance, defined as the distance between the tips of the papillary muscles at the end of systole, was measured on the left ven-
tricular short axis view. Measurement of mitral valve coaptation depth, defined as the distance between the valvular annulus
plane and leaflet coaptation was assessed from the apical four chamber view. The coaptation height was defined as the length
between the free edge of the leaflet and the anterior and posterior lobes to left atrial surface level at end-systole.
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a: horizontal dimension (mm)
b: vertical dimension (mm)

c: distance between papillary muscle (mm)
d: coaptation depth (mm)

e: coaptation height (mm)

Fig. 3 Mitral valve measurement in Table 2
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High-flow nasal cannula
Furosecmide 2 mg/kg/day
Digitalis  0.01 mg/kg/day
ACE-inhibitor

BNP{(pg/ml) 25448 — 435.1 - 41.0 - - 24.1

Age (days) 22 51 67

Fig. 4 Clinical course of the patient
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Fig. 5 A) Mitral regurgitation caused by tethering of the mitral valve induced by left ventricular dilation.
Reprinted and modified with permission from Ref. 6. B) Proposed mechanism of deteriorating mitral
stenosis and regurgitation in this patient
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