Clinical case Science & Healthcare, 2025 Vol. 27 (6)

Received: 01 August 2025 / Accepted: 11 November 2025 / Published online: 30 December 2025

DOI 10.34689/SH.2025.27.6.026 Thio work s foereod undora
BY International License

UDC 616.126.42-12-007.61

NEW TECHNIQUE OF ANTERIOR MITRAL LEAFLET PLICATION
FOR CORRECTION OF SAM SYNDROME IN OBSTRUCTIVE
HYPERTROPHIC CARDIOMYOPATHY. CLINICAL CASE

Maxat A. Zhakayev'.2, Rustem M. Tuleutayev?,
Galymzhan B. Sultanov?, Yelena N. Sergeyeva3

! Kazakh National Medical University named after S.D. Asfendiyarov, Almaty, Republic of Kazakhstan;
%Scientific Research Institute of Cardiology and Internal Diseases, Almaty, Republic of Kazakhstan;
M. Ospanov West Kazakhstan Medical University, Aktobe, Republic of Kazakhstan.

Abstract

Background and Objective: A variety of surgical techniques have been developed to correct systolic anterior motion
(SAM) of the mitral valve, typically performed in conjunction with septal myectomy for obstructive hypertrophic
cardiomyopathy (oHCM). However, many of these approaches carry a substantial risk of postoperative functional
complications. We present a novel technique for plication of the elongated mitral anterior leaflet designed to reduce left
ventricular outflow ftract (LVOT) obstruction and associated mitral regurgitation while preserving leaflet geometry and
function, ultimately improving heart failure symptoms.

Materials and methods: The proposed technique is performed through an aortotomy and consists of targeted plication
of the elongated A2 segment and its chordae, creating a controlled duplication that eliminates excess leaflet length without
distortion. This approach restores physiologic coaptation of the mitral leaflets. A single plication loop is used for shortening
up to 5 mm, whereas multiple interrupted sutures are applied for greater lengths.

Results: A 68-year-old female patient with progressive obstructive HCM, SAM syndrome, NYHA Class Il functional
status, and stage C heart failure (ACC/AHA) underwent anterior mitral leaflet plication using the described method combined
with septal myectomy. The intervention significantly reduced the postoperative peak LVOT gradient (from 98 mmHg to 15
mmHg) and resolved mitral regurgitation (from grade Il to grade 0).

Conclusion: This initial clinical experience with targeted anterior mitral leaflet plication for SAM correction in obstructive
HCM suggests that the technique is both effective and safe in the short term. It substantially decreases the severity of SAM
and mitral regurgitation while preserving valve function. Further research is required to define optimal patient selection and
assess long-term outcomes.

Keywords: obstructive hypertrophic cardiomyopathy; systolic anterior motion (SAM); mitral regurgitation; mitral valve
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Pestome
HOBbLIA CMNOCOB NNMUKALIUU NEPEOHEN CTBOPKM
MUTPAJIBHOIO KNAMAHA ONA KOPPEKLIUM SAM-CUHOPOMA
NMPU OBCTPYKTUBHOMU MNMIMNEPTPO®UYECKOU KAPAUOMMOINATUMN.
KIMIMHUYECKUMN CNYYAHN

Makcar A. XKakaes 1.2, Pyctem M. Tyneyraes?,

Fansim>xaH Bb. CynraHos2, EneHa H. Cepreesa3’,

! Kazaxckuit HauvoHanbHbIM MeguumHcknn YHuBepcutet umenu C.[. AccheHguspoBa, r. AnmaTbl,
Pecnybnuka KasaxcTtaH;

2 Hay4yHo-UccnepoBaTtensckun UHcTutyT Kapanonorumn n BHyTpeHHnx 6onesHen, r. Anmatbl, Pecny6nuka
KasaxcTaH;

33ana,f:l,Ho-Ka3axc1‘aucm171 MeAULMHCKUI yHuBepcuteT umeHn M.OcnaHoBa, r. Aktobe, Pecny6nuka
KazaxcTaH.

Mpepnocbinku u uenb: CyllecTBYeT LWMPOKMIA CMEKTP METOROB XWpYypryeckon koppekunn SAM-cuHapoma,
BbIMOMHSAEMbIX B COYETAHWM C CEMTANbHOA MUOIKTOMUEN NMpu 0BCTPYKTUBHOM rnepTpodnieckon kapanomuonatiim. OgHako
AaHHble BMeLLaTenbCTBa OTHOCATCS K pynne BbICOKOrO puUCKa PasBWUTUS NOCReonepauMOHHbIX  PYHKUMOHAMBHBIX
HapyweHun. Mbl npeanoxunu MeTod NNWKauuu YOMMHEHHOrO MWTPArbHOrO KnanaHa, KOTOpbId MOXeT YMEHbLUUTb
0BCTPYKLMIO BbIXOZHOTO TpakTa nesoro xenygodka (LVOT) u conyTCTBYHLLYIO MUTPAnbHYK peryprutauuio, TeM cambiM
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CnocobCTBYS YyYLWEHMIO CUMNTOMOB CEPAEYHON HEQOCTAaTOYHOCTW, MPU 3TOM COXPaHMB (PYHKLMOHANBbHOE COCTOSHWE
CTBOPOK.

Matepuanbl n metoabl: [peanaraemblii METOL BbIMOMHSETCA Yepe3 aopTOTOMHbIA JOCTYN W npegycmaTpusaeT
TOYEUHYIO NIMKALMI0 YANMHEHHOTO cermeHTa A2 1 ero xopa ¢ hopMMpOBaHMEM AYNMUKATYpPbl, YTO MO3BOMSET YCTPAHUTL
n30bITOYHYI0 AnuHy CcTBOpKM Oe3 eé pedopmaumn. TexHuka obecneunBaeT BOCCTAHOBMEHWE HOPMarbHOW KoomTauuu
MWTpanbHbIX CTBOPOK U MPUMEHSIETCA C MCMONb30BaHUEM OJHOW MIMKALMOHHONA METAU NpW YAMMHEHUM B0 5 MM, TaK 1 C
HECKOIbKMM Y3I10BbIMM LIBaMW Npy 60MbLUEH MPOTHKEHHOCTY.

PesynbTtatbl: [MauveHtke 68 net ¢ AuarHo3oMm runepTpoduyeckas Kapauomuonatusi, OOCTPYKTWUBHBIA  Twm,
nporpeccupytowas dopma; SAM-cuHgpom; XCH 30K (NYHA), cragus C (ACC/AHA) npoBepeHa nnvkauus nepegHeit
CTBOPKW MUTPArbHOTO KranaHa no NpeanoXXeHHOMY METOLY B COYETAHUM C CenTanbHOM MMoakTommedi. Mpouedypa cHuauna
nocreonepaLyoHHbIA MaKCUManbHbIA TPaaUeHT BBIHOCALLErO TpakTa neeoro xenygouka (LVOT obstruction) (c 98 mm pr. cT.
p0 15 MM pT. CT.) U CTeneHb MUTPanbHO! peryprutauum (c Il cteneHb o 0).

BoiBogb!: MepBbliit ONbIT NPUMEHEHWS TOYEYHOW NMKALMW NEpPeaHel CTBOPKA MUTPANbHOTO KnanaHa Ans Koppekuun
SAM-cuHapoma npu 0BCTPYKTUBHOW rMnNepTpodUyECcKoi KapaMoMMONaTM NokasbiBaeT, YTO AaHHbIA METOL MOXeT ObiTb
3 ekTMBHBIM AN 0bneryeHnss CUMMTOMOB 3a CYET YMEHbLUEHUS BblpaxeHHoCT SAM u muTpanbHOW peryprutauu,
OcTaBasicb Mpu 3TOM 6e30MacHbIM C TOYKM 3PEHNS KPaTKOCPOYHBIX (hyHKLUMOHAMbHBIX NCX0LoB. TpebytoTca ganbHenwie
nccnefoBaHus Ans YTOYHEHNS LieneBbIX rpynn NaLumeHToB U OLEHKM JONTOCPOYHbIX KITMHUYECKMX Pe3ynbTaTos.

Knroyeebie cnoea: eunepmpocgpudeckas kapduomuonamus, obcmpykmueHas ¢bopma, cucmosuyeckoe nepedHee
dsuxeHue (SAM), mumpanbHas pegypaumayus, nauKayus.
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MWUTPamnbHOrO KnanaHa Ans KOppeKkuMu Sam-CMHApOMa npu  OBCTPYKTMBHOM runepTpoMYeckoil kapamomuonaTiu.
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Tyninpeme
OBCTPYKTUBTI TMNEPTPOOUANIBIK KAPOAUOMUNONATUALOAFDI
SAM-CMHAPOMADLI TY3ETYIE APHAJIFTAH MUTPAJNDbADLIK
KAKMAKLWAHDbIH ANAbIHfbl XKANbIPbIfbIH MIMTUKAUUANAYODbIH
XKAHA 3[ICIl. KNTUHUKANDIK XXAFOAU

Makcar A. XKakaes'2, Pyctem M. Teneyraes?,

fansimxaH B. CyntaHoB2, Enena H. Cepreesa3,

1 C.0O.AccheHpuspoB atbiHAarbl Kazak ynTTbik MeauumMHanbiK yHuBepcuTeTi, Anmarhbl K., KasakctaH
Pecny6nukacsi;

2 Kapavonorus xaHe ilWKi aypynap fbinibiIMU-3epTTey MHCTUTYTbI, AnMarThl K., KazakcTtaH Pecny6nukachi;
%M. OcnaHoB aTbiHparbl BaTtbic KasakcTaH meauumHanbiKk yHuBepcuTeTi, AKTe6e K., KazakcTtaH
Pecny6nukacsbl.

Kipicne xaHe makcatbl: OBCTPyKTUBTI rMNepTpousAnbIK KapaMoMUONaThs kesiHae cenTanbabl MUOIKTOMUSMEH Bipre
opbiHganatbiH  SAM-CUHOPOMAbLI  XUPYPIUsANbIK Ty3eTydiH, KeH, aykpimabl opictepi 6ap. Anaiga Oyn apanacynap
onepaumsgaH KediHri yHKUMOHaNabIK Oy3binbiCTapablH, XKoFapbl kayniMeH bainaHbiCTbl. Bi3 MUTpanbabik, KakNaKLLaHbIH,
y3apfaH anfblHFbl XanbIpFbICbIH NNMKaLMANayablH XaHa SAiCiH yCbIHAMbI3, 0N COM XakK KapblHLUAHbIH, LUbIFY XOMbIHbIH,
(LVOT) oBCTpyKUMACIH XoHe OfaH OannaHbICTbl MUTpanbAbl PerypruTauusiHbl asaiTyFa MyMKiHOiK Oepedi, Xypek
KETKiniKkciagiri GenrinepiH xeHinaeTei kaHe Xanblpsbl (YHKUMSACHIH CakTangbl.

Matepuangap meH agictep: YCblHbIfFaH 9AiC aOPTOTOMMSANBLIK KOMKETIMAIMIK apKbiibl Xy3ere acbipblnagbl XaHe
y3apfaH A2 CermMeHTi MeH OHblH, XopAanapbliHa HyKTeni nnukauus xyprisygi kamtugbl. Jynnukatypa Tysy apkbinbl
XanbIpfFblHbIH, aPThIK Y3bIHObIFBIH AehOPMaLMaCchI3 xora bonagbl. TexHMka MUTpanbAablK KanbipFbinapablH, KamnbinTbl
KoanTauMsCbIH KannbiHa KenTipesdi XaHe y3blHablFbl 5 MM-re geniH 6onrFanaa Gip nvkauusnbik, iNMEKNeH, an ofaH y3bliH
Bonranaa GipHelle TyriHAi TiricTepMeH opbiHaanagp!.

HaTtuxenepi: 68 xacrtafbl aiien nauueHTke «oOCTPYKTUBTI Typaeri rMnepTpousnblK KapauoMuonatusi, yaemen
HbicaHbl; SAM-cungpom; XKCOX [l ®K (NYHA), C catbickl (ACC/AHA)» auMarHo3bIMEH yCbiHbINFaH afic 6oiibiHWa
MUTPpanbObl KakNaKLUaHblH, anablHFbl XarnbIpFbiCbiHA MIMKaLMSA Xacangsl, npoueaypa centanbgbl MUOSKTOMUSIMEH
GipikTipingi. OnepauusaaH KeliH con Xak KapblIHWaHbIH, LbIFY XOMblHAAFbl MakcuMangbl rpagueHt 98 mm ¢.6.-gaH 15 Mm
c.6.-ra geniH TemeHgeqi, mutpanbasl peryprutaums |l gapexeneH 0 gapexere AeriH Xonbingbl.

KopbITbiHAbI: OBCTPYKTMBTI runepTpodmsnbik, kapauomuonatusgarsl SAM-CMHOPOMABI Ty3eTy YLiH MUTPanbablk,
KaKNaKLUaHbIH, angblHFbl XXanbIPFbICbIHbIH, HYKTENi NMMKALMSACHIH KONAaHYAbIH, anFallKkbl Taxipubeci 6yn agictiv, SAM MeH
MUTpanbbl peryprutauns ankbiHObINbIFbIH TOMEHAETY apKblibl CUMNTOMAAPAb! XeHingetyae TMiMai api Kbicka Mep3iMai
(DYHKLMOHANIbIK, HaTWXENep TypFbiCbiHAH KAYINCi3 ekeHiH kepceTedi. MauueHTTepdiH, MakcaTTbl TOMTapbiH HakTbinay
XaHe y3aKk Meps3imai HaTwxenepai baranay yLiH KOCbIMLLIA 3epTTEYNEP KAXET.
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Tylindi ce3dep: obcmpykmusmi eunepmpogusiniblk kapduomuonamus, cucmonanbik andbiFbl Ko3ranbic (SAM),

mMumpanb0b! KaknaxLa xemicneywiniei, nnukayus.
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Introduction

Hypertrophic cardiomyopathy (HCM) is an autosomal
dominant disorder affecting approximately 1 in 500
individuals [5,10]. It is characterized by asymmetric
myocardial hypertrophy, most commonly involving the basal
portion of the interventricular septum, and is frequently
accompanied by abnormalities of the mitral valve and
subvalvular apparatus [7]. The obstructive form of HCM
(oHCM) is defined by narrowing of the left ventricular
oufflow tract (LVOT) due to dynamic obstruction. The
principal pathophysiological mechanism underlying this
obstruction is systolic anterior motion (SAM) of the anterior
mitral leaflet, which further narrows the LVOT and is
frequently associated with mitral regurgitation (MR) [3].

In many patients with oHCM, the mitral leaflets are
elongated compared to those of healthy individuals [1].
Typically, the elongated portion of the anterior leaflet
extends beyond the coaptation plane, a feature central to
the development of SAM [4]. These anatomical
abnormalities of the mitral apparatus are increasingly
recognized as a phenotypic expression of HCM and
contribute to LVOT obstruction, particularly in patients
whose basal septal thickness is only moderately increased
[2]. During late diastole and early systole, blood flow is
directed against the protruding leaflet, generating
aerodynamic forces that displace it toward the septum [16].
Once contact occurs between the anterior leaflet and the
interventricular septum, further systolic displacement into
the outflow tract is driven by intraventricular pressure,
thereby exacerbating the obstruction [17].

Transaortic septal myectomy (Morrow procedure), first
introduced in 1968, remains the gold standard for surgical
management of oHCM [21]. This technique — consisting of
resection of the basal interventricular septum - achieves
high rates of success in reducing gradients, improving
symptoms, and ensuring long-term survival, with low
operative mortality [14]. However, residual SAM and MR
persist in a subset of patients after myectomy, underscoring
the importance of mitral valve correction as an adjunctive or
independent surgical intervention. Elongation of the anterior
mitral leaflet is one of the major determinants of persistent
SAM following septal reduction. Studies demonstrate that
residual MR and SAM remain in approximately 10-15% of
patients, tripling the risk of future reinterventions due to
recurrent severe MR [15].

Multiple techniques for mitral valve modification have
been described. Vertical plication (Mclntosh—-Cooley)
reduces leaflet width by creating a vertical fold but often
results in substantial leaflet deformation and impaired
coaptation, leading to central MR [11]. Horizontal plication
(Swistel), used when the anterior leaflet length exceeds 30
mm or 17 mm/m? of body surface area as part of the RPR

(resection-plication-release) strategy, shortens leaflet height
but also causes significant tissue trauma and may induce
central regurgitation [4]. The edge-to-edge (Alfieri) repair
effectively prevents SAM by approximating the A2 and P2
scallops [9], yet it is associated with progressive
postoperative mitral stenosis. Retention plasty according to
Hetzer provides additional fixation of leaflet edges,
preventing anterior leaflet displacement [12], but requires
extended exposure and is often followed by mixed
dysfunction (stenosis and regurgitation).

Contemporary  surgical management of oHCM
increasingly emphasises individualised treatment strategies.
In patients with pronounced mitral valve pathology, plication
or shortening of the leaflets may be added to septal
myectomy to address both the septal and valvular
components contributing to SAM [19]. This approach aims
to prevent persistent or recurrent obstruction after isolated
septal reduction.

Given this anatomical and clinical heterogeneity,
developing a plication technique for the anterior mitral
leaflet that effectively eliminates SAM, improves leaflet
coaptation, and avoids postoperative dysfunction is of
substantial clinical importance. In this study, we introduce a
new surgical method involving precise plication of the A2
segment of the anterior mitral leaflet. This localized
technique targets only the elongated region, aiming to
reduce SAM and improve hemodynamics without requiring
extensive myectomy or complex mitral reconstructions.

Methods / Surgical Technique

Approbation of the Method

Clinical testing of the proposed mitral valve plication
technique was performed in the Department of Cardiac
Surgery with the Laboratory of Cardiopulmonary Bypass and
the operating suite of the Research Institute of Cardiology
and Internal Diseases (Almaty) from April 2023 to December
2024.

Technique of Anterior Mitral Leaflet Plication

The procedure is performed under standard conditions.
A median sternotomy is followed by normothermic
cardiopulmonary bypass using a single, dual-stage venous
cannula placed through the right atrium. The left atrium is
vented via the right superior pulmonary vein. Cardiac arrest
is achieved with cold blood cardioplegia administered
antegrade following transverse transection of the ascending
aorta. Subsequent doses of cardioplegia are delivered
selectively after aortotomy.

The aorta is opened obliquely in a transverse direction
toward the base of the non-coronary sinus. Through the
aortotomy, with gentle displacement of the aortic valve
leaflets, the elongated portion of the anterior mitral leaflet
and its elongated chordae - corresponding to the A2 scallop
—is visualized (Fig. 1).
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Figure 1. Elongated portion of the anterior mitral
leaflet (A2 scallop) with lengthened chordae.

To correct the elongated segment of A2 that protrudes
beyond the coaptation plane during systole, together with its
elongated chordae, a targeted plication technique is applied.
Using a 5-0 monofilament suture, the free edge of A2 is first
pierced from the ventricular side toward the coaptation side
at a point adjacent to the elongated chorda insertion. The
second needle is similarly passed through the elongated
chorda region on the opposite side. Both suture ends are
then returned from the coaptation side toward the ventricular
side, traversing the free edge of the leaflet over a narrower
span. Subsequently, both sutures are passed superiorly
through the body of the leaflet near the attachment of
secondary chordae (Fig. 2).
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Figure 2. Formation of a plication loop
on the elongated portion of the A2 scallop
of the anterior mitral leaflet.

The suture loop is then tightened until the free edge
approximates the leaflet body, creating a duplication fold
(Fig. 3).

This single-loop plication technique is applied when the
elongated segment measures up to 5 mm. For segments
exceeding 5 mm (Fig. 4), separate interrupted sutures are
placed according to the same principle.

Figure 3. Plication of the elongated portion of the
A2 scallop of the anterior mitral leaflet with tensioning
of the elongated chordae.

Y { .
Figure 4. The elongated portion of the A2 scallop of
the anterior mitral leaflet measuring greater than 5 mm
in width.

Clinical Case

Patient S., a 68-year-old woman, was admitted to the
Cardiac Surgery Department of the Research Institute of
Cardiology and Internal Diseases with the following
diagnosis:  obstructive  hypertrophic  cardiomyopathy,
progressive form; SAM syndrome; chronic heart failure,
NYHA Class lll, Stage C (ACC/AHA).

Preoperative echocardiography demonstrated severe
left ventricular outflow tract (LVOT) obstruction with a peak
gradient of 98 mmHg and grade Il mitral regurgitation (Fig.
5¢). A key pathophysiological feature in this patient was
marked anterior displacement and elongation of the anterior
mitral leaflet, leading to systolic anterior motion (Fig. 5a).
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Post-op

Figure 5. Echocardiographic images in obstructive hypertrophic cardiomyopathy before and after surgical
correction: (a, b) systolic anterior motion (SAM); (c, d) mitral regurgitation (MR).

Given these anatomical characteristics, plication of the
anterior mitral leaflet became a critical component of the
operation. This intervention eliminated excessive leaflet
mobility, restored proper coaptation, and significantly
reduced the LVOT gradient when combined with septal
myectomy. The patient was included in the cohort
undergoing surgical correction of SAM syndrome using the
proposed anterior mitral leaflet plication technique.

Ethics approval and consent to participate

The report was conducted in accordance with
institutional ethical standards. Approval for publication of
this case was obtained from the Bioethical Commission of
Kazakh National Medical University named after S.D.
Asfendiyarov (Protocol #1071, dated March 31, 2021), and
written informed consent was provided by the patient.

Results

Clinical Case Description and Surgical Technique

The operation was performed via median sternotomy
under normothermic cardiopulmonary bypass, using a
single dual-stage venous cannula inserted through the right
atrium. The left atrium was vented via the right superior
pulmonary vein. Cardioplegic arrest was induced using cold
blood cardioplegia administered antegradely after
transverse fransection of the ascending aorta. Subsequent
doses of cardioplegia were delivered selectively following
aortic dissection.

The ascending aorta was opened obliquely in a
transverse direction toward the base of the non-coronary
sinus. Revision and evaluation of the AML and its chordae
were performed through the aortic root. At this stage, septal
myectomy was carried out to reduce left ventricular outflow
tract obstruction.

After confirming the presence of an elongated portion of
the A2 segment of the AML with elongated chordae,
targeted plication was performed. Using a 5-0 monofilament
suture, the free edge of the A2 segment was first pierced
from the ventricular side toward the coaptation plane at a

point adjacent to the attachment of the elongated chord.
The second needle was then passed in a similar manner
through the elongated chord on the opposite side. Both
suture ends were returned from the coaptation side toward
the ventricular side, piercing the free edge over a narrower
span. Subsequently, both sutures were passed superiorly
through the leaflet body near the secondary chordal
attachment. The plication loop was then tightened until the
free edge approximated the leaflet body, creating a
duplication of the elongated segment. The operation was
completed in the standard manner.

Postoperative Outcomes

In the early postoperative period, echocardiography
demonstrated complete resolution of SAM syndrome (Fig.
5b) and a significant reduction of mitral regurgitation to
grade 0 (Fig. 5d). The LVOT gradient decreased from the
preoperative value of 98 mmHg to 15 mmHg, reflecting
effective relief of the obstruction. Echocardiographic
assessment indicated restoration of mitral leaflet coaptation
and stabilization of left ventricular function in the early
postoperative phase.

Discussion

In our study, we describe a novel method for eliminating
systolic anterior motion (SAM) in a patient with obstructive
hypertrophic cardiomyopathy, aiming not only to abolish
SAM but also to preserve maximal valvular and ventricular
function in the postoperative period. The mechanism of
action of the proposed A2 segment plication of the anterior
mitral leaflet is based on targeted reduction of the
protruding free-edge portion and stabilization of the
coaptation line. The creation of a duplicate fold limits
excessive anterior displacement of the anterior mitral leaflet
into the left ventricular outflow tract, thereby reducing SAM
and concomitant mitral regurgitation. The principal
advantage of this technique is the establishment of a more
stable coaptation line with minimal chordal tension while
maintaining leaflet mobility, which minimizes the risk of
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postoperative mitral stenosis. The procedure is simple,
reproducible, and does not require complex reconstructions
or implantation of additional material, facilitating
standardization and broader clinical application.

Surgical correction of SAM, performed adjunctively with
septal myectomy, remains a subject of ongoing debate.
Despite advances in surgical techniques, the optimal
approach to mitral valve correction continues to be
discussed. For instance, recent data from Carvalho et al.
indicate that anterior leaflet length does not always
correlate directly with residual LVOT gradients or survival
following isolated myectomy [8]. Conversely, other studies
demonstrate that plication or “shortening” of the leaflets
yields durable results, including long-term reduction of
LVOT gradients, decreased MR, and favorable survival [19].

A retrospective analysis of 57 patients with o0HCM who
underwent combined sectoral myectomy and anterior leaflet
retention plasty (ALRP) demonstrated significant reductions
in LVOT gradient and septal thickness, while minimal MR
was preserved in 87% of patients, and SAM was completely
eliminated [22]. The main limitations of this study included
its retrospective design, absence of a control group,
requirement for left atrial access, and potential technical
challenges in cases with complex subvalvular anomalies.
These results support the efficacy of ALRP as an adjunct to
myectomy; however, further studies are required to assess
long-term safety and generalizability.

Interventions targeting the anterior mitral leaflet in SAM,
including  Resect-Plicate-Release  (RPR) and AML
shortening, have been shown to reduce valve length,
decrease the protruding portion, eliminate LVOT gradients
and SAM, reduce MR, and improve NYHA functional class
[4,19]. Overall advantages of these approaches include
verified echocardiographic efficacy, clinical improvement,
and high procedural safety. Limitations include short- to
medium-term follow-up, technical variability, retrospective
study designs, and procedure-specific risks such as leaflet
injury, thrombosis, or recurrent regurgitation. These findings
support the development of point-specific plication
techniques for the A2 AML to optimize SAM correction.

In a recent study, combining myectomy with targeted
mitral valve correction (including anterior leaflet folding and
interventions on the subvalvular apparatus) significantly
reduced the incidence of residual SAM and MR compared
to isolated myectomy: 5% vs 28% for SAM and 0% vs 15%
for MR in a randomized comparison [6]. The main
limitations of this study were its retrospective design and
small, single-center sample size.

In a larger cohort treated with the “three-step” RPR
method — comprising extended myectomy, horizontal AML
plication, and correction of abnormal papillary muscle
attachments - it was demonstrated that adjunctive AML
plication markedly reduces residual SAM and MR while
maintaining low operative mortality and favorable clinical
outcomes [20].

Research on surgical correction of the anterior mitral
leaflet as a primary treatment for patients with oHCM
remains limited to case series and small observational
studies. In the study by Sorajia P. et al, non-surgical
percutaneous (catheter-based) plication of the mitral valve
was performed in five patients who were initially candidates
for myectomy, aiming to reduce SAM and mitral

regurgitation [18]. Overall, most studies have focused on
the role of plication as an adjunct to septal myectomy
[13,19,20].

Strengths and Limitations

The main strength of this study is the demonstration of
the safety and efficacy of A2 segment plication of the
anterior mitral leaflet in a specific clinical case. Careful
intraoperative assessment of the mitral valve and chordae
allowed precise identification of areas requiring correction
and the establishment of a stable coaptation line
postoperatively.

However, several limitations must be acknowledged.
The findings are based on a single clinical observation,
which limits the generalizability of the results to a broader
patient population. Prospective studies with larger patient
cohorts and long-term follow-up are necessary to confirm
the reproducibility of the technique and the durability of its
outcomes. Additionally, individual anatomical variations of
the mitral valve may limit the effectiveness of plication,
particularly in cases with markedly elongated AML or
atypical chordal configurations. Despite these limitations,
the described technique demonstrates potential as a
targeted and safe strategy for correcting SAM in oHCM.

The proposed A2 segment plication is particularly
indicated in patients with mitral-dependent LVOT
obstruction, prolonged AML, and pronounced SAM.
Limitations include the width of the elongated segment (>5
mm), potential variability in surgical technique among
operators, and the lack of long-term outcome data. Further
prospective studies with larger cohorts and extended follow-
up are required to validate the safety and effectiveness of
this method. Nevertheless, A2 segment plication shows
substantial potential as a stand-alone or adjunctive
procedure to correct SAM and reduce the risk of recurrent
mitral regurgitation in patients with advanced AML
elongation.

Conclusion

The proposed technique of mitral valve A2 segment
plication effectively eliminates SAM syndrome, restores
coaptation of the mitral valve leaflets, and preserves
valvular function, thereby optimizing the clinical outcomes of
surgical treatment in patients with obstructive hypertrophic
cardiomyopathy.
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