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Successful reoperation using homografts 
for t ricuspid and pulmonary valve regurgitation 
after radical double outlet right ventricle correction
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Currently, there is a growing number of repeat cardiac interventions in children who have previously undergone 
surgery for congenital heart defects. This has renewed interest in identifying reconstructive materials that are 
resistant to the host’s defense mechanisms. Among such materials, cryopreserved homografts in various modi-
fications are of particular relevance. Numerous studies have reported on the use of these prostheses in different 
anatomical positions; however, cases involving simultaneous implantation of multiple homografts in a single 
patient for correction of congenital heart defects remain rare. To our knowledge, there are no published reports 
describing the use of a mitral homograft as a tricuspid valve substitute in combination with prosthetic pulmonary 
valve replacement using an allograft conduit. This report presents the first successful case of double valve repla-
cement in a pediatric patient who had previously undergone radical correction of a double outlet right ventricle.
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Introduction
Currently, there has been a noticeable increase in 

the number of repeat interventions in congenital heart 
disease (CHD) surgery. This trend is primarily associ-
ated with the growing complexity of the defects being 
operated on, and the improved survival rates of patients 
following CHD correction. Whereas the early stages of 
pediatric cardiac surgery were dominated by the search 
for effective methods of defect correction, one of the 
main challenges today lies in identifying the ideal recon-
structive material – particularly for heart valve replace-
ment – that maintains long-term functionality without 
degeneration.

The use of homografts in complex CHD surgery dates 
back nearly 60 years, beginning in 1966 when Donald 
Ross performed the first aortic valve replacement with a 
homograft in an 8-year-old child [1]. Today, pulmonary 
homografts are predominantly employed in pediatric 
cardiac surgery, while aortic and mitral homografts are 
more commonly used in adults [2]. Despite the technical 
difficulties associated with their implantation, homo-
grafts generally provide satisfactory long-term clinical 
outcomes. However, their broader application in children 
remains limited by the scarcity of small-sized grafts and 
the tendency of the tissue to calcify as the child grows.

This report presents the first documented case of 
double valve replacement – of both the pulmonary and 

tricuspid valves – using homografts in a patient who 
had previously undergone radical correction of a double 
outlet right ventricle (DORV).

Case description
A 15-year-old female patient weighing 77 kg was 

admitted to the pediatric cardiovascular surgery ward at 
Bakulev National Medical Research Center for Cardio-
vascular Surgery. She had previously undergone radical 
correction of DORV in 2009, which included reconstruc-
tion of the right ventricular outflow tract (RVOT) using 
a single-leaflet xenopericardial patch.
At the time of admission, the patient presented with 

signs of heart failure on physical exertion, including 
shortness of breath and fatigue. She had a history of 
frequent infections of the ear, nose, and throat (ENT) 
organs.
Transthoracic echocardiography revealed severe re-

gurgitation of both the pulmonary and tricuspid valves, 
with marked dilation of the right ventricle (end-diastolic 
dimension – 5.7 cm) and right atrium (6.5 × 8.5 cm). 
The tricuspid annulus was enlarged to 42 mm (Fig. 1).
Based on preoperative diagnostic findings, a decision 

was made to perform RVOT reconstruction using a cryo-
preserved allogeneic conduit, with possible replacement 
of the tricuspid valve (TV).
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Fig. 1. Transthoracic echocardiography showing grade IV tri-
cuspid valve regurgitation

 

Fig. 3. Intraoperative photographs (patient’s head positioned to the left): a, implanted pulmonary homograft (indicated by an 
asterisk); b, mitral homograft implanted in the tricuspid position (indicated by an asterisk)

a b

      

Fig. 2. General view of the homografts used for implantation: a, pulmonary homograft; b, mitral homograft

a b

The operation was carried out under standard cardi-
opulmonary bypass, hypothermia, and pharmacological 
cold cardioplegia using Custodiol solution.
Intraoperative examination revealed deformation and 

severe hypoplasia of all TV leaflets, rendering reconst-
ructive surgery impossible; therefore, valve replacement 
was indicated.
At the pulmonary trunk level, marked calcification 

was observed in the previously implanted patch and the 
preserved native pulmonary valve (PV) leaflets. Comple-
te excision of the calcified patch, native PV leaflets, and 
altered TV leaflets was performed. Subsequently, pros-
thetic replacement of the pulmonary trunk was carried 
out using pulmonary homograft No. 28 (Fig. 2a, Fig. 3a), 
and the TV was replaced with mitral homograft No. 32 
(Fig. 2b, Fig. 3b).
During implantation of mitral homograft, the medial 

and lateral papillary “legs” were sutured to the inter-
ventricular septum, after which the prosthetic annular 
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rim was secured to the native fibrous ring. The total 
cardiopulmonary bypass time was 200 minutes, and the 
aortic cross-clamp time was 130 minutes.
The onset of cardiac activity after cardioplegia was 

accompanied by complete transverse heart block fol-
lowed by restoration of sinus rhythm. The immediate 
postoperative period was uneventful, and the patient 
was discharged on postoperative day 11.
At the time of discharge, transthoracic echocardio-

graphy showed satisfactory function of both prosthetic 
valves without significant transvalvular gradients (PV 
prosthesis: systolic gradient 15 mm Hg, grade I regur-
gitation; TV prosthesis: peak diastolic gradient 4 mm 
Hg, grade I regurgitation).
At the 8-month follow-up, echocardiographic eva-

luation revealed no increase in transvalvular gradients 
or regurgitation.

Discussion
Between 1966 and 1969, Huber and Senning were 

the first to use mitral homografts for TV replacement 
in two patients with organic valve disease; however, 
the outcomes were unsatisfactory [3]. The first series of 
successful implantations was later reported by Pomar 
and Mestres in 1993 [4]. In 1996, Hvass et al. descri-
bed the first successful application of this technique in 
a six-year-old girl with infective endocarditis [5]. These 
encouraging results stimulated further development and 
refinement of surgical techniques for homograft implan-
tation, including improved fixation of papillary muscles 
and reinforcement of the subvalvular apparatus.

In Russia, the first such operations were performed 
by Ivan Skopin at Bakulev National Medical Research 
Center for Cardiovascular Surgery in 1998. Four patients 
underwent surgery with good immediate and long-term 
outcomes [6].

The feasibility of using homografts for RVOT recon-
struction was first demonstrated by Ross in 1966, when 
he implanted an aortic homograft into the pulmonary 
position in an eight-year-old child with pulmonary artery 
atresia [1]. Subsequently, advances in donor selection, 
sterilization, cryopreservation, along with increased 
availability, have firmly established homografts as an 
essential component of modern cardiac surgery [7–9].

Since the 2000s, alongside homografts, a new gene-
ration of biological conduits made from bovine jugular 
veins has been actively used, demonstrating favorable 
short-term [10] and long-term outcomes [11, 12]. How-
ever, as clinical experience with these conduits accu-
mulated, multiple studies reported a high incidence of 
infective endocarditis (IE), which remains the principal 
limitation to their widespread adoption. In a comparative 
study by Ugaki et al., IE developed in 9.4% of patients 
with bovine jugular vein conduits, compared with only 
0.7% in those with homografts [13]. Moreover, homo-
grafts are less prone to stenosis than other biological 

conduits, thereby significantly reducing the need for 
repeat interventions [13, 14].

Anticoagulant therapy is mandatory for all synthetic 
and mechanical prostheses, but it is generally unneces-
sary when using biological prostheses, including jugular 
vein and homograft-based conduits [15].

To date, a review of the scientific literature has re-
vealed no published cases describing simultaneous 
double-valve (tricuspid and pulmonary) replacement 
using pulmonary and mitral homografts in a single pati-
ent. According to a meta-analysis by Van den Eynde et 
al., pulmonary artery replacement without concomitant 
correction of tricuspid insufficiency is associated with 
a higher incidence of significant residual regurgitation 
compared with simultaneous tricuspid valve repair or 
replacement [16]. In our case, plastic surgery was limited 
due to the structural pathology of the tricuspid valve.

Currently, there is a growing trend toward the use 
of endovascular approaches for reintervention on heart 
valves after CHD correction [17]. However, this tech-
nique remains limited by strict patient selection criteria 
and the relatively small number of studies confirming its 
long-term benefits and safety.

Conclusion
The presented clinical case demonstrates the feasibi-

lity of successful simultaneous implantation of a mitral 
homograft in the tricuspid position and a pulmonary 
homograft. Double-valve biological replacement of the 
pulmonary and tricuspid valves offers several key ad-
vantages: the implanted conduits can adapt to somatic 
growth, unlike frame-based biological or mechanical 
prostheses, and it eliminates the need for lifelong anti-
coagulant therapy.
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(St. Petersburg), whose CEO is co-author V.A. Bolsu-
novsky, were used.
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