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Mitral Valve Replacement 
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A 76-day-old infant weighing 3.4 kg was referred for surgical intervention for severe mitral valve sten-

oinsufficiency caused by leaflet fibrosis and calcification. He had experienced a cerebral infarction in the left 

middle cerebral artery territory, which was deemed attributable to an embolism of a calcified particle from 

the dysmorphic mitral valve. Because mitral valve replacement using a prosthetic valve was not feasible in 

this small baby, mitral valve replacement with a pulmonary autograft was performed. After a brief period of 

extracorporeal membrane oxygenation (ECMO) support, he was weaned from ECMO and was discharged 

home without further cardiovascular complications.
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Case report

A male baby was born at 34 weeks and 4 days of 

gestational age with a birth weight of 1,840 g and 

transferred to the neonatal intensive care unit. He 

had been prenatally diagnosed with dysplasia and re-

gurgitation of both the mitral and tricuspid valves. 

Immediate postnatal echocardiography showed severe 

mitral regurgitation with multiple calcified nodule, 

multiple atrial septal defects, and a huge patent duc-

tus arteriosus. Cardiac computed tomography on 

postnatal day 8 also showed thickening and calcifica-

tion of the mitral and tricuspid valves (Fig. 1). 

Follow-up echocardiography on postnatal day 30 re-

vealed newly developing mitral stenosis with left at-

rial enlargement (chamber area, 9.95 cm
2
) and left 

ventricular hypertrophy and dysfunction. The max-

imal mitral inflow velocity was 2.1 m/sec, and the 

mean and peak pressure gradients across the mitral 

valve were 10 mm Hg and 18 mm Hg, respectively 

(Fig. 2). The annulus diameters of the mitral valve 

and pulmonary valve were 15.1 mm and 9.7 mm, 

respectively. Brain ultrasound at 63 days showed 

newly-appeared diffuse high echogenicity in the left 

middle cerebral artery (MCA) territory, and brain 

magnetic resonance imaging confirmed a subacute to 

chronic infarction in the left MCA territory and an 

acute infarction at the left caudate head, anterior 

limb of the internal capsule, and the anterior puta-

men and globus pallidus region. As the risk of embo-

lism of a calcified particle from the mitral valve was 

deemed too high and the patient’s mitral sten-

oinsufficiency was deteriorating, we elected to per-

form a surgical intervention for the mitral valve. On 

postnatal day 76 (body weight, 3.4 kg), the baby was 

brought into the operating theater. After car-

diopulmonary bypass was instituted, a left atriotomy 

was made and mitral valvuloplasty was attempted, 
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Fig. 1. (A, B) Cardiac computed to-

mography showing calcified mitral 

and tricuspid valves.

Fig. 2. Preoperative echocardiography showing mitral valve calcification and left atrial enlargement.

which consisted of the excision of calcified nodules 

from the mitral valve leaflets, anterior leaflet ex-

tension using autologous pericardium, and unilateral 

Reed annuloplasty of the posteromedial commissure. 

However, intraoperative transesophageal echocardiog-

raphy after the patient was removed from car-

diopulmonary bypass showed severe mitral regur-

gitation, and the baby was put back on bypass for a 

Ross II operation. After a pulmonary autograft was 

harvested, a 2-cm-wide autologous pericardial cuff 

was reconstructed at the base of the pulmonary 

valve using 7-0 polypropylene sutures with the ‘top 

hat’ modification (Fig. 3A). The left atriotomy was re-

opened and the mitral valve was re-exposed and 

excised. The pulmonary autograft was anchored at 

the mitral valve annulus level with a continuous su-

ture technique using 6-0 polypropylene sutures, and 

the pericardial cuff was attached to the left atrium at 

the supramitral level (Fig. 3B, C). Right ventricle to 

pulmonary artery continuity was reconstructed using 

a 12-mm Contegra conduit. Because of the hemody-

namic instability after the completion of the Ross II 

procedure, we elected to put the patient on a left 

ventricular assist device in the operating room, 

which was converted to central extracorporeal mem-

brane oxygenation (ECMO) in the intensive care unit. 

Two days after the operation, the patient was 

weaned from ECMO. Heparin was used for post-

operative anticoagulation. The baby was extubated on 

postoperative day 11, and transferred to the general 

ward on postoperative day 18. Postoperative echo-

cardiography performed on postoperative day 22 

showed an autograft mitral valve annulus of 10.5 

mm with mild stenosis, with a mean pressure gra-
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Fig. 3. The ‘top hat’ modification of Ross II operation. The pulmonary homograft was harvested and the pericardial cuff was sewn onto 

the proximal end of the autograft (A). The homograft was sewn at the mitral valve annulus (B), and the pericardial cuff was sutured to 

the left atrial free wall (C).

dient of 5.5 mm Hg and mild central regurgitation. 

The baby was discharged home on postoperative day 

33 without further complications. Warfarin was used 

for postoperative anticoagulation with a target inter-

national normalized ratio of 2.0.

Discussion

Surgical options for infants with mitral valve 

stenosis or regurgitation are limited, given that an 

ideal prosthetic valve for very small babies is not 

available. Bioprosthetic valves are too large for in-

fants and rapidly calcify and degenerate [1]. The 

smallest mechanical valves available in practice (15–

16 mm in orifice diameter) are still too large for 

young infants weighing less than 4 kg. Even if we 

could implant a mechanical prosthetic valve in small 

babies by modifying the surgical technique (i.e., su-

pra-annular implantation), the need for lifelong anti-

coagulation and the higher risk of postoperative mor-

bidity and mortality would need to be taken into ac-

count [1]. Because prosthetic valve replacement is 

not a feasible option for children younger than 2 

years, mitral valve replacement using the autologous 

pulmonary valve as an autograft was attempted by 

Ross and Kabbani in 1997 (hence, the name of the 

operation [Ross II]) [2]. In a recent study of 92 Ross 

II operations, the rates of freedom from degener-

ation, reoperation, and death at 5 years post-

operatively were 93.4%, 94.2%, and 86.0%, re-

spectively [3]. That study, however, did not include 

any patients who were younger than 4 years. 

Information regarding the early and late outcomes of 

Ross II operations in young patients is sporadic 

[4-8]. The surgical technique employed for this baby 

was different from the technique suggested in other 

studies, in that the pulmonary autograft was not en-

cased in a prosthetic graft prior to the implantation, 

considering the growth potential of the pulmonary 

autograft. Longer term follow-up is mandatory to as-

certain the benefits of this technical modification.

In conclusion, mitral valve replacement using a 

pulmonary autograft may be a feasible surgical op-

tion for small babies, particularly when their cardiac 

chamber is too small to accommodate prosthetic 

valves.
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