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Abstract

Introduction: The steadily increasing number of patients with structural
degeneration of bioprosthetic heart valves necessitates the search for alternatives to
redo open surgery, which is associated with high operative risk due to resternotomy,
adhesions, repeat cardiopulmonary bypass, and an unfavorable comorbidity profile.
In this context, transcatheter valve-in-valve re-replacement has emerged as one of the
key management strategies for this patient population, especially in the technically
most challenging atrioventricular positions.

Objective: To assess the contemporary clinical relevance of transcatheter
atrioventricular re-replacement and define its place in the structure of redo
interventions based on the clinical case series reported by R.S. Tarasov et al. and
current international literature.

Results: This article reviews the technical and clinical aspects of mitral and tricuspid
re-replacement using balloon-expandable prostheses. Recent meta-analyses have
shown that the valve-in-valve technique is non-inferior to surgical re-replacement
in terms of survival, while being associated with significantly lower rates of stroke,
bleeding, and acute kidney injury. Particular attention is paid to the role of multislice
computed tomography in preventing left ventricular outflow tract obstruction during
mitral interventions, to the principles of balloon-expandable prosthesis positioning in
the atrioventricular position, and to the possibility of minimizing anesthetic support
during tricuspid re-replacement. At the same time, the limitations of the current
evidence base and several unresolved issues are emphasized, including implanted
device durability, the risk of residual gradients, and paravalvular regurgitation.

Conclusion: At present, transcatheter valve-in-valve re-replacement in atrioventricular
positions should be regarded not merely as an alternative for patients at prohibitive
risk, but as a clinically justified component of the contemporary treatment strategy
capable of substantially reducing procedural burden and accelerating rehabilitation.
Nevertheless, the definitive determination of its role requires prospective studies with
long-term outcome assessment.

Keywords: balloon-expandable prosthesis; bioprosthetic valve dysfunction; mitral
valve; redo surgery; transcatheter valve re-replacement; tricuspid valve; valve-in-valve
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DepepanbHoe rocyAapcTBEHHOE blofKeTHOE yupexaeHue «<HaunoHanbHbIii
MeAVLNHCKNI nccnefoBaTenbckni LeHTp um. B.A. Anmasosa» MuHncTepcTBa
3apaBooxpaHeHunsa Poccuiickon ®epepauuu, CaHkT-MeTepbypr, Poccuiickas Oepepauma

AHHOTaUMA

AKTyanbHocTb. [porpeccrpyiowuii pocT Yicna naureHToB C jereHepayen 6u-
ONOTMYECKKX NMPOTE30B KnanaHoB cepALa TpebyeT nomcka anbTepHaTB NOBTOP-
HbIM OTKPbITbIM OMEepPaLMAM, CONMPAXKEHHDBIM C BbICOKAM XMPYPIMYECKUM PUCKOM
BC/IeACTBIE PECTEPHOTOMUM, CNae@YHOro NPoLecca, MOBTOPHOMO UCKYCCTBEHHO-
ro KpoBOObpaLLeHWA 1 HeOGNaronpPUATHOro KOMOpP6VAHOTO NPoduNA 6OMbHbIX.
B 3TOM KOHTeKCTe TpaHCKaTeTepHOe penpoTe3npoBaHe No MeTOAMKe «KJlanaH-
B-KnanaH» CTaHOBWTCA OfHOI 13 KJOYEBbIX CTPATErvin BejeHUA JaHHOI KaTero-
pU1V NaLMEHTOB, B 0COOEHHOCTY B TEXHUYECKM Hanbonee CIIOXHbIX aTPMOBEHTPU-
KYNIAPHbIX MO3MLUAX.

Llenb. OueHNTb COBPEMEHHYIO KIMHNYECKYH0 3HAUMMOCTb 1 MeCTO TpaHCKaTeTep-
HOrO aTPMOBEHTPUKYNAPHOIO PENPOTE3UPOBAHUA B CTPYKTYPe NOBTOPHbIX BMe-
LWaTeNbCTB Ha OCHOBE aHan3a cepum KnmHudecknx cnydaes P.C. TapacoBa 11 coaBT.
1 aKTyanbHbIX AaHHbIX MPOBOIA IUTEPaTypbl.

PesynbTaTbl. B pabote paccMaTpmBaloTcA TEXHUYECKME U KIIMHNYECKIE aCneKTbl
MUTPANbHOTO 1 TPUKYCMMAANbHOIO PenpoTe3npoBaHmsa C 1CMob3oBaHneM 6an-
NIOH-PaCLUMPAEMbIX POTE30B. Ha 0CHOBE METaaHaNM30B NOCNEAHMX JIET MOKa3aHo,
UTO METOAMKA «KNamnaH-B-KanaH» He YCTYMaeT XMpypruyeckomy penpoTesnpoBa-
HUI0 MO MOKA3aTeNsAM BbKIBAEMOCTY, 06eCreynBas 3HaUNTENbHO MEHbLLYIO YaCTo-
TY UHCYNLTOB, KPOBOTEUEHUI M OCTPOrO NOBpeXKAeHNs noyek. Ocoboe BHUMaHMe
YAENEHO PO MyJIbTUCTINPANbHON KOMMbIOTEPHON TOMOrpadum B NpoGuiaKkTMke
06CTPYKLMM BbIBOAHOTO OTAENA IEBOTO KENY[OUKA NPU MUTPASTbHbIX BMeLLaTeb-
CTBax, MPUHLMNAM NO3MLMOHNPOBaHKA GanoH-pacluMpsemMoro NpoTesa B aTpy-
OBEHTPUKYAPHON MO3WLMK, @ TAKXKE BO3MOXHOCTY MUHUMW3aLM aHeCTe31ONO-
rMYeckoro Nocobms Npw TPUKYCnMaanbHOM penpoTtesnposaHun. OgHOBPEMEHHO
MOQYEPKMBAIOTCA OrPaHNYEHHOCTb [OKa3aTenbHOW 6a3bl U HanMune pAga Hepe-
LIEHHbIX BOMPOCOB, KACAIOLLMXCA AONTOBEYHOCTY UMMAAHTUPYEMbIX KOHCTPYKLMIA,
PUCK OCTAaTOUHbIX FPAANEHTOB 11 MAPanpPOTE3HON peryprutauui.

3akniouyeHue. TpaHCKaTeTepHoe penpoTe3npoBaHnE «KnanaH-B-KnamnaH» B aTpu-
OBEHTPUKYNAPHDbIX NO3ULNAX CETOAHA ABNAETCA HE NPOCTO aJ'IbTepHaTVIBOlh anAa
nauneHTOB 3KCTPEMaNbHOIoO pncKa, a KNMHNYECKN 060CHOBAHHbIM 31EMEHTOM
COBPEMGHHOVI CTpaTernn ne4yeHna, Nno3BoNALWMM CyLLeCTBEHHO CHMU3UTb Npoue-
AYPHYI0 Harpy3ky n yckoputb pea6V|nV|Taumo. BmecTe ¢ Tem oKOHuYaTENbHOE onpe-
AeneHne ero mecta Tpe6yeT NPOCNEKTUBHDbIX NccnefoBaHNUi C OLEHKOW oTAaneH-
HbIX pe3ynbTaToB.

KnioueBble cnoBa: 6anfnoH-paclupsemblii npotes; aucdyHKLMa 6uonpotesa;
KnanaH-B-KnanaH; MUTpanbHbliA KnanaH; NOBTOPHas onepawys; TpaHCcKaTeTepHoe
penpoTe3npoBaHwe; TPUKYCNMAANbHbBINA KnanaH
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Introduction

Dysfunction of bioprosthetic heart valves is becoming
an issue of increasing clinical and organizational
importance. The expansion of indications for
bioprosthetic valve implantation, the aging of the cardiac
surgical population, and improved survival after index
procedures have inevitably led to a growing number
of patients requiring repeat valve replacement [1].
Particularly challenging are patients with degeneration
of bioprostheses in the mitral and tricuspid positions, as
redo open surgery in these settings is associated with high
risk due to resternotomy, extensive adhesions, the need
for repeat cardiopulmonary bypass, and a substantial
burden of comorbidities [1; 2]. According to available
estimates, approximately 300,000 redo valve replacement
procedures are performed worldwide each year, the vast
majority of which belong to the high surgical risk category.

Against this background, transcatheter valve-in-valve
re-replacement has naturally come to be regarded as one
of the most promising developments in contemporary
structural interventional cardiology and cardiac surgery.
The clinical case series presented by R.S. Tarasov et al.,
devoted to transcatheter atrioventricular re-replacement
using balloon-expandable prostheses, deserves special
attention, as it not only reflects the technical feasibility
of the approach but also demonstrates its immediate
clinical efficacy in high-risk patients [3]. The value of
this work lies in the fact that it specifically addresses
atrioventricular positions, where redo interventions
have traditionally been more complex, both surgically
and hemodynamically, than re-replacement in the aortic
position [4]. The authors provide a detailed description of
the stages of transseptal mitral and transcatheter tricuspid
re-replacement, defining procedural requirements with
respect to imaging, vascular access, delivery system
positioning, and implantation control [3].

Expert discussion

The central concept of the study under consideration
is that transcatheter atrioventricular valve-in-valve
re-replacement is no longer an isolated technology
confined to individual centers, but is gradually forming
the basis of a new management strategy for patients
with degenerated bioprostheses [3]. Whereas only a few
years ago such interventions were viewed primarily as a
forced alternative in patients at extremely high risk for
redo surgery, the currently accumulated evidence now
supports this approach as a clinically sound treatment
option with several major advantages [1].

Redo open surgery on the mitral or tricuspid valve is
considerably more traumatic and technically demanding
than the primary procedure. Outcomes are influenced

not only by the specifics of re-entry and the complexity
of explanting the previously implanted prosthesis, but
also by the fact that at the time of reoperation patients
are older and more likely to have chronic heart failure,
rhythm disturbances, pulmonary disease, anemia, renal
dysfunction, and concomitant vascular disease [1; 2]. In
this regard, a minimally invasive transcatheter approach
addresses several key demands of modern practice
simultaneously: reduced procedural trauma, lower rates
of perioperative complications, shorter hospital stay, and
faster rehabilitation.

To date, the most robust evidence base has been
established for transcatheter mitral re-replacement.
According to the meta-analysis by Ismayl et al. [2],
which included comparative studies of patients with
degenerated mitral bioprostheses, the valve-in-valve
technique was associated with hospital, 30-day, 1-year,
and 2-year mortality rates comparable to those of redo
surgical mitral valve replacement, despite the fact that
patients in the transcatheter group were generally older
and had a more severe comorbidity burden. At the same
time, the minimally invasive approach was associated
with lower rates of stroke, bleeding, acute kidney injury,
arrhythmias, and permanent pacemaker implantation,
as well as with shorter hospital stay. These findings are of
fundamental importance: the transcatheter approach not
only makes treatment feasible in a high-risk population,
but also provides a more favorable perioperative safety
profile without compromising survival.

Similar conclusions were reached in the more recent
meta-analysis by Nasir et al., which pooled 11 studies
involving 11,931 patients [5]. The authors found no
statistically significant differences in 30-day or 1-year
mortality between transcatheter and surgical mitral re-
replacement; however, the transcatheter strategy was
associated with lower in-hospital mortality and lower
rates of stroke, bleeding, acute kidney injury, arrhythmias,
and pacemaker implantation. At the same time, the valve-
in-valve technique was associated with a higher risk of
paravalvular regurgitation, underscoring the need for
meticulous preprocedural planning and intraprocedural
control [5]. Nevertheless, the overall balance of clinical
benefit in carefully selected patients appears to favor the
transcatheter approach.

An important strength of the article by R.S. Tarasov
et al. is that the authors do not limit themselves to the
general statement that the method is less invasive, but
instead elucidate the specific mechanisms by which
safety and efficacy are achieved [3]. In the presented case
of mitral re-replacement in a 73-year-old woman with
obstructive dysfunction of a UniLine-28 bioprosthesis
(NeoCor, Russia), multislice computed tomography
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proved decisive, with assessment of bioprosthesis
diameters (26.4 and 27.7 mm), the aortomitral angle
(61.6°), and the left ventricular outflow tract (LVOT) area
(361.1 mm?), i.e., a targeted evaluation of the risk of neo-
LVOT obstruction, the principal procedure-specific threat
during transseptal mitral intervention. Implantation
of a 27.5-mm MyVal balloon-expandable prosthesis
(Meril, India) under transesophageal echocardiographic
guidance, with correct transseptal puncture, sequential
septal dilatation, and rapid pacing, yielded an excellent
immediate result: peak gradient 6 mm Hg, mean gradient
3 mm Hg, with no significant regurgitation. This sequence
of actions fully corresponds to contemporary concepts of
safety in transseptal mitral interventions.

Particular attention should be paid to a methodological
detail rightly emphasized by the authors and arguably
representing the most practically valuable element of
the article, namely, the principle of prosthesis positioning
whereby approximately 75%-80% of the prosthesis length
is deployed on the ventricular side and 20-25% on the
atrial side [3]. It is precisely this proportion that determines
the reliability of anchoring, minimizes the risk of device
migration, and ensures an optimal hemodynamic profile;
moreover, it provides a directly reproducible landmark for
centers adopting the technique.

No less important is the reported experience with
transcatheter tricuspid valve re-replacement [3]. This
position has attracted growing interest in recent years
because redo open tricuspid surgery has traditionally
been associated with a high rate of complications
and unsatisfactory early outcomes in a proportion of
patients. In contrast to mitral intervention, tricuspid re-
replacement is technically feasible under substantially
less aggressive conditions under local anesthesia,
with spontaneous breathing, without transesophageal
echocardiography, and without rapid pacing because the
right-sided chambers belong to a low-pressure system. In
the described case, a 52-year-old patient with stenosis of
a KemKor-32 bioprosthesis (KemKor LLC, Russia) (effective
orifice area 0.5 cm?) successfully underwent implantation
of a 32-mm MyVal prosthesis (Meril, India) after balloon
valvuloplasty, resulting in a final mean gradient of 3.1
mm Hg and a peak gradient of 5.6 mm Hg. This provides
a convincing illustration of the concept of minimizing
procedural burden in a comorbid patient.

Although comparative studies of tricuspid valve-in-
valve re-replacement remain far fewer in number, the
overall trajectory of the field appears compelling. Panaich
and Eleid [6] described transcatheter tricuspid valve re-
replacement as an evolving standard of care for failed
tricuspid bioprostheses. In light of accumulated clinical
experience, this definition now appears even more

justified. For patients with severe concomitant disease,
prior interventions, and high risk of repeat surgery,
the transcatheter strategy may become not merely an
alternative, but the preferred therapeutic pathway.

The presented case series should also be interpreted
in the context of current guideline recommendations
[3]. The ESC/EACTS Guidelines for the management of
valvular heart disease emphasize the importance of a
Heart Team approach in selecting the strategy for redo
intervention, the mandatory role of detailed imaging,
and the need for individualized decision-making
based on anatomy, clinical status, and the risk of open
surgery [1]. In this respect, the article is fully aligned with
contemporary standards: in both cases, the decision was
made within the framework of a multidisciplinary Heart
Team after comprehensive assessment of patient status
and computed tomography findings, reflecting evidence-
based clinical practice.

Limitations and unresolved issues

Interpretation of these results should remain balanced.
A series of two clinical cases, even if methodologically
impeccable, does not by design permit conclusions
regarding efficacy in the strict sense: the reported
outcomes reflect procedural success and immediate
hemodynamic result, but not clinical effectiveness,
which requires long-term follow-up and is absent from
the study. No randomized trials of atrioventricular
valve-in-valve re-replacement are currently available,
and most comparative data derive from retrospective
registries and meta-analyses of observational studies
subject to selection bias. In addition, several technique-
specific issues remain relevant: durability of implanted
devices in the atrioventricular position, the risk of
elevated residual gradients in the setting of a small initial
surgical bioprosthesis, the likelihood of paravalvular
regurgitation, and, in the mitral position, the risk of left
ventricular outflow tract obstruction [5; 7]. The tricuspid
case also warrants separate discussion: implantation into
a stenotic bioprosthesis following valvuloplasty in an
anatomically variable position raises questions regarding
durability and specific mechanisms of structural failure
that remain unresolved given the currently available
volume of evidence. All of this necessitates further data
accumulation and standardization of approaches.

Nevertheless, publications such as the article by
R.S. Tarasov et al. provide the foundation for further
development of the field [3]. In a setting where the
success of such interventions depends not only on device
availability but also on the precision of every procedural
step, a detailed methodological description may be no
less important than the clinical outcome itself.
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Conclusion

The presented clinical case series convincingly
demonstrates that transcatheter atrioventricular valve-
in-valve re-replacement using balloon-expandable
prostheses is a clinically justified, technically feasible, and
promising treatment option for dysfunction of previously
implanted mitral and tricuspid bioprostheses in patients
at high surgical risk. The particular practical value of the
article lies in its detailed step-by-step methodology and
reproducible technical landmarks, especially the principle
of ventricular-to-atrial prosthesis positioning and the CT-
based planning algorithm for neo-LVOT assessment.

At present, the valve-in-valve technique in
atrioventricular positions should be regarded not as a
rare technical alternative, but as an important component
of the modern strategy for redo valve interventions.
Further development of the field will depend on the
accumulation of prospective data, evaluation of long-
term outcomes, standardization of preprocedural
planning, and refinement of patient selection criteria.
Even at the current stage, however, it is evident that
transcatheter re-replacement is assuming an increasingly
solid place in clinical practice and has the potential to
substantially change treatment approaches in patients
with degeneration of biological valve prostheses.

References

1. Vahanian A, Beyersdorf F, Praz F,, Milojevic M., Baldus S., Bau-
ersachs J,, Capodanno D., Conradi L., De Bonis M., De Paulis R.,
Delgado V., Freemantle N., Gilard M., Haugaa K.H., Jeppsson A.,
Juni P, Pierard L., Prendergast B.D., Sédaba J.R., Tribouilloy C., Wo-
jakowski W.; ESC/EACTS Scientific Document Group. 2021 ESC/
EACTS Guidelines for the management of valvular heart disease:
Developed by the Task Force for the management of valvular
heart disease of the European Society of Cardiology (ESC) and
the European Association for Cardio-Thoracic Surgery (EACTS).
Rev Esp Cardiol (Engl Ed). 2022;75(6):524. English, Spanish. PMID:
35636831. https://doi.org/10.1016/j.rec.2022.05.006

2. Ismayl M., Abbasi M.A., Mostafa M.R., Aboeata A., Vora A.N., Ben-
Dor I, Anavekar N.S., Goldsweig A.M. Meta-Analysis Comparing
Valve-in-Valve Transcatheter Mitral Valve Replacement Versus
Redo Surgical Mitral Valve Replacement in Degenerated Biopros-
thetic Mitral Valve. Am J Cardiol. 2023;189:98-107.
https://doi.org/10.1016/j.amjcard.2022.11.027

3. Tarasov R.S., Ganyukov L.V, Danilovich A.l, Ganyukov V.l Valve-in-

valve methodologies in transcatheter atrioventricular re-replace-
ment using balloon-expandable prostheses: a series of clinical

cases. Patologiya krovoobrashcheniya i kardiokhirurgiya = Circu-
lation Pathology and Cardiac Surgery. 2026;30(2):67-76. (In Russ.)
https://doi.org/10.21688/1681-3472-2026-2-67-76

4. Vaijyanath P, Thangavelu S.V. Structural Challenges in Native
Atrioventricular Valves Replacement. Cardiol Clin.2024;42(3):403-
415.PMID: 38910024. https://doi.org/10.1016/j.ccl.2024.04.001

5. Nasir M.M., Amir S., Shahid A., Rehman W.U., Haris M., lkram A.,
Mubariz M., Ahmed J., Khan U., Igbal A.G., Saeed H., Noori M.A.M.
Valve-in-valve transcatheter mitral valve replacement versus re-
do-surgical mitral valve replacement for degenerated biopros-
thetic mitral valves: A systematic review and meta-analysis. Int J
Cardiol. 2024;415:132448. PMID: 39153510.
https://doi.org/10.1016/j.ijicard.2024.132448

6. Panaich S.S., Eleid M.F. Tricuspid valve-in-valve implantation
for failing bioprosthetic valves: an evolving standard of care.
Ann Transl Med. 2016;4(20):410. PMID: 27867962; PMCID:
PMC5107395. https://doi.org/10.21037/atm.2016.10.44

7. Marin-Cuartas M., de Waha S., Saeed D., Misfeld M., Kiefer P, Borg-
er M.A. Considerations for Reoperative Heart Valve Surgery. Struct
Heart. 2022;7(1):100098. PMID: 37275309; PMCID: PMC10236806.
https://doi.org/10.1016/j.shj.2022.100098

Patologiya krovoobrashcheniya i kardiokhirurgiya. 2026,;30(2):77-81. DOI: 10.21688/1681-3472-2026-2-77-81 81



https://doi.org/10.1016/j.rec.2022.05.006
https://doi.org/10.1016/j.amjcard.2022.11.027
https://doi.org/10.21688/1681-3472-2026-2-67-76 
https://doi.org/10.1016/j.ccl.2024.04.001
https://doi.org/10.1016/j.ijcard.2024.132448
https://doi.org/10.21037/atm.2016.10.44
https://doi.org/10.1016/j.shj.2022.100098
https://doi.org/10.21688/1681-3472-2026-2-77-81

	_Hlk209683469
	_Hlk208829122
	_GoBack
	_Hlk211948312
	_GoBack
	_GoBack
	_GoBack

