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Abstract Objective: To evaluate the residual mitral regurgitation(MR) and its influencing factors in patients
with hypertrophic obstructive cardiomyopathy (HOCM) after transapical Beating-Heart Septal Myectomy ( TA-
BSM), and to follow up the postoperative outcome, so as to provide an objective basis for clinical management de-
cisions. Methods: A total of 155 patients diagnosed with HOCM and receiving TA-BSM in our hospital from May
2023 to December 2023 were prospectively enrolled. Transesophageal echocardiography(TEE) was used for real-
time monitoring and navigation throughout the operation. 1) The maximum ventricular septal thickness, left ven-
tricular outflow tract peak pressure difference(LVOT-PG), SAM grade and MR Degree were evaluated. 2) The
two-dimensional structural characteristics of the mitral valve(MV) were measured, including the length of the an-

terior and posterior leaflets, the length of the residual leaflets, and the involutional height of the anterior and pos-
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terior leaflets. 3) Three-dimensional(3D) MV volume images were obtained, and Tomtec workstation was used to
analyze the valve leaf area, tent height, tent area, tent volume, and inner diameter, perimeter, area and height of
the valve ring. According to whether there was MR=2-+ immediately after myectomy, the patients were divided
into residual group and non-residual group, and the differences of MV structural parameters between the two
groups were compared. Univariate and multivariate binary logistic regression were used to explore the structural
characteristics of MV that affected residual MR After myocardial resection. Transthoracic echocardiography
(TTE) was used to follow up obstruction and MR Improvement 3 months after operation. Results: During TA-
BSM, the wall thickness of the basal and middle segments of the anterior and posterior ventricular septum was
significantly decreased(all P<C0.01), and the LVOT-PG was significantly decreased(P<C0.01). The number of
patients with MR=3+ immediately after surgery decreased from 111 cases(71.6%) to 9 cases(5.8%) (all P <<
0.01). There were 39 patients(25.2%) in residual group and 116 patients(74.8%) in non-residual group with
MR=>2 + immediately after operation. Univariate analysis and multivariate binary Logistic regression analysis
showed that age, MV calcification, MV thickening =5 mm and MV ring height<C10. 0 mm were independent in-
fluencing factors of postoperative residual MR Reflux(all P<C0.05). At the follow-up of 3 months after opera-
tion, 51% of the residual group had MR Degree improved to less than 2-+(P<C0. 01). Conclusion: Age, MV cal-
cification or thickening, and annulus height are the main factors affecting the immediate postoperative residual MR

=2+. The 51% of intraoperative residual reflux can be improved during follow-up, and intraoperative surgical

treatment is not required.

Key words transesophageal echocardiography; hypertrophic obstructive cardiomyopathy; mitral regurgita-

tion

AE = A4 BH P 0 WL Chypertrophic obstruc-
tive cardiomyopathy, HOCM) J& — Fft & W, ) 3% &
PR WL BB FE BRI A2 = 18 B RH (left
ventricular outflow tract obstruction, LVOTO) LA
K5 W 45 W AT M) 42 8 (systolic anterior motion,
SAM) #H W) — 2R (mitral valve, MV) JZ i (mi-
tral regurgitation, MR) , BEAAF5Y M, L aipy =
] B& 0 WLUT R RSB T Bk LVOTO. BE% A ZUR YT
SAM MK E MR, SR, BR T 48[ SAM 4 &
MR, DI REPE R N EPE MV 95 48 BT 3 MR 78 WL T
HOCM /& . BE A W A5 Ak, 10 ~ 20% 1
HOCM 4 Jf MR 5% &% 2k G MV TRk
IT o AH SR, RS B GE 1 SCIF AR WA, — TR
BALLPLYVIBR AR SECE MV F AR 81 45 5 i 1F 5%
RYLREIK S MV SN R BB B A 20 0
MR S i B2 BE A0 R G B WA B = 1 1 A= %
HHE R, KWk 4% HOCM 4 3f MR # % .4 4
BEHE W] SR B PR AG AR A A B TR R AR I
WAZT7 K

5, FRATHIBAFF & 17— oy B 28 00 R AN 45 Bk
2 8] B& O L) B R (transapical beating-heart sep-
tal myectomy . TA-BSM)ifJF¥ HOCM.,iZ AT/
RAMIE R B A A5 /N RS R AFE L R, R b & fE
K& &4 A .0 3) F (transesophageal echocar-
diography, TEE) #4755 B 2% A 5 0 00 5 9% 4
—J7 WA B TR AR B bR LY BR AR 6 AR
53— 7 1 98 R FE 4R AL HOCM #1356 MR #9974
HmHRZ R4 THE O, AR T RS A
HOCM BA , Hif BE P P74l L 43 Hr R b TA-BSM H#

4O LT ER AR 5 54y MR K HS2 0 R K, FFBE 15 H
RIGHH,

1 W&5F&E

1.1 X%

MY N 2023 4F 5 H—2023 4 12 A 4L
155 BIEFR B 4% TA-BSM H MR FEE =2+ 1y
HOCM B %, Hh 5 101 1, & 54 ], F ¥4 1%
(50+=13)% . 9 AR . OHHE ¢ Bl AR R A
OV Z W 538 )7F8 9 2023) #5125 HOCM H.
EAHIFRFARIEME; @ TTE f1 TEE $F4 MR %5 4%
=24 ;@3% TA-BSM IGJ7 .

Hebrbrife . O TEE #4112/ F MV #5 BPE 22,
PUBYAEE AN S0 N - D & g (e )
AT M GO R 24 = W 2 F ARG 97 O K
5T 25 DI IR B8 B 58 3%

AW IT 4 Fe e BE 24 4 P 2 % £t o (No . TJ-
IRB20230362), i A B H W& EMERE . Ik
PRVEMESZ 3 % . ChiCTR2300070982,

1.2 BRI

ASBIF 5 AH G I PR R 35 38 2o A ) L 0 T &R
GEARIL AL 45 — MBI B0 CHE I AR S L B R EE DL &
AT A L 32 BRE AR A B Al 2 0 MR 2 4 0 T R
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SiE GO Py BN & I e e O PR ) LR E S
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natriuretic peptide, NT-proBNP) 1.0 JLILEG 2K H 1
(cTnD) JRIFHHE (A3 YIE T AR5 98 97) .

1.3 Lo EEE
1.3.1 H#M TTE fifx RH GE VividE95 HH
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LIRS 7 AT RE S G N & 15 N R R
b QRTINS N U I AV (1R S (E B
E 5& 5k F 1 MV IR IE(EHEEE e LB (E/e”).
1.3.2 TEE 3% F TA-BSM A £ TA-BSM JF
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ZEATEAE MR 439 0.1+ CRRJE) .24+ (FEE) .3
FOPERFEE) A+ OH), @40 % i iE
EIEZED AEEE PR KMY) s B IK MV KV
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B R AR CEEAL BAE Y R W AR AR R
MR =5 mm & LR fE g BR Y]
T (130°) =, 1 &F 5K 01 49 /i i< B RS i R
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XA BETAR 3 MMHAT4 M TTE fi# .
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Table 1 General data
BIC%) . X +S.M(Py,Prs)

TiH HofE
PER 101(65. 2)
/2 5013
RER R/ m* 1.840.2
NYHA 434

1 % 0

Il %% 101(65.2)

I~ IV 2% 54(34.8)
W PRI 10(6.5)
(=N 40(25. 8)
56 1L I 17(11.0)

961.7(352.4,1 910.0)
17.3(7.4,69.4)

NT-proBNP/(pg/mL)
c¢Tnl/(pg/ml)

B-3Z 1A% BHL i 741 96(61.9)
5 38 38 BH s 751 29(18.7)
AR RENEIN 4(2.6)
SRF 501 il A 2(1.3)
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2.2 BERBFIABERRBI ARG BIZ] MR %4075 1k
5 0l

AR BT A e, 3R 4 4 LVOT-PG i {5 M
79.0 mmHg(1l mmHg=0. 133 kPa) F&E % 13.0
mmHg, THER4 LVOT-PG H {7 {E M 78. 0 mm-
Heg FFE%E 11.5 mmHg. ¥ Z R H it %2 L (3
P<0.01), W3 2; MR=3+ 1 HLFl AN 71. 6 % T &
F5.8% ,MR=2+ M 100% FEZE 25. 2%, %2
SAEGIFE LY P<0.0D) WA 1,

1)

100 _ 58 4+
3+
19.4 o
80r 445 0+
® 60F
IS
¥
= 40+ 27.1 71.6
20F
28.4
5 812
/N[ Rig

LA .Y P<C0.01.
1 BHEMRABATMARBNZ MR EHTK
Figure 1 Overall MR grade changes preoperation and

immediate postoperation
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ZIMIEE ARG 3 N H MR=2+ 615080 T 51%,
EREAGIHE X (P<0.0D), IWH 2,



TEEG 45 B R O 3 T DPA I TR A BEL PO LS - WL B0 B3 AR i 28 A — R e 2 U 3% i 1) 3%

e 976 « WANG Hui,et al. Transesophageal echocardiography evaluates the residual mitral regurgitation and . ..

K2 TABMAEHNZZSABAELRSEBARMAEESHILE

Table 2 TA-BSM parameters post operation

B, X +S.M(Py . Prs)

S FRATHL (39 1)) ToFRATHL (116 B P
Lk 17(43.6) 37(31.9) 0.185
s 60(52,67) 45(38,58) <0. 001
MR/ m? 1.840.2 1.840.2 0. 540
NYHA 2=l 20(51.3) 40(34.5) 0.062
i B B3 3(7.7) 201.7) 0.193
e I e 15(38.5) 27(23.3) 0.065
Bl R 95 2(5. 1) 8(6.9) 0.990
5 1L I 6(15.4) 11(9.5) 0.308
AR}
i K= (0] B & BE / mm 20.0(17.0,23.0) 22.0(19.0,26.0) 0.070
LVOT-PG/mmHg 79.0(62.0,103.0) 78.0(64.0,100.0) 0.817
SAM g =2 38(97.4) 116(100.0) 0.566
MR %54 =2 39(100.0) 116(100.0) 1. 000
LAD/mm 45(41,50) 41(38,47) 0.008
L0 E IR AR B A2/ mm 46.0(43.0,48.0) 45.0(42.0,48.0) 0. 355
PR 11K S O 71.0(66.0,75.0) 73.0(68.0,75.8) 0.150
LAVi max/(mL/m?) 45.6(39.4,65.8) 43.1(35.8,53.2) 0.035
20 B R A RIS/ (mL/m®) 10.7(8.3,16.8) 13.7(10.3,18.8) 0.106
L E & IR AR B A IR/ (mL/m®) 54.5412.0 55.6+13.6 0.664
E/e’ 16.3(13.6,20.9) 13.8(10.8,17.5) 0.027
TR AL 20(51. 3) 24(20.7) <<0. 001
TR N R =>5mm 10(25. 6) 8(6.9) 0.002
N
LVOT-PG/mmHg 13.0(10.0,20.0) 11.5(8.0.16. 8) 0. 064
SAM %% =2 4(10. 3) 9(7.8) 0.878
Y%K /mm 33.0(29.0,40.0) 38.0(31.0,41.0) 0.177
Y14 58 )% /mm 37.0(30.0,40.0) 38.0(28.3,45.0) 0.521
VI 2 ¥ /mm 7.0(6.0,8.0) 8.0(7.0,9.0) 0.143
VIESE) VS 101.1(89.0,118.5) 105.9(89.1,117. 0) 0.797
VIl T1%5/ 71 6(4,7) 5(4,7) 0. 820
YIBRm O LE &/ g 3.9(2.7,5.5) 4.6(3.2,6.0) 0.271
R3 TA-BSM AEHZEKAEXTERSKA-RMWEMN LR
Table 3 Mitral valve structure after TA-BSM surgery (%), X =S, M(Py ,Ps)
BH HRAT4H (39 i) TR A4 (116 46))
’ Nl VN Nl NS
TR
A /mm 30.0(26.0,34.0) 30(25.0,34.0)
J& K B /mm 15.0(15.0,20.0) 18.0(16.0,20.0)?
TR AV B/ mm 9.0(7.0,11.0) 9.0(6.0,10.0)7 10.0(7.0,13.0) 8.0(6.0,10. 00"
A Ja XA/ mm 4,0(4.0,5.0) 7.0(6.0,8.00" 5.5(4.0,7.00% 8.0(7.0,9.0)"%
A TE AR/ em? 8.5(7.4,9.4) 8.7(7.8,9.7)
Ja M m AL/ em® 6.8(6.0,8.0) 6.9(6.0,7.9)
Mk 5 5 B/ mm 7.1(4.1,9.2) 7.0(4.0,10.0) 6.1(4.5,9.3) 5.4(3.2,8.6)"%
M 4% M A/ cm”® 1.0€0.5,1.6) 0.8(0.4,1.3)V 1.0€0.5,1.5) 0.7€0.4,1.0)"
A/ mL 1.8(1.3,2.7) 1.500.9,2.3)" 1.8(1.2,2.7) 1.5(1.0,2.5)"
TR
Ai-J5 42/ mm 38.3+4.2 36.743.2" 36.144.0% 34.543.5"9

HiE A1~ J5 PO ] 4% / mm
J& £ /mm
i F/ mm®

7 B /mm

38.5(36.5,40.6)

126.8(119.6,137.0)
1212.0

(1111.0,1 331.0)
8.4+1.7

36.0(33.6,38. 00"

35.3(32.1,38. D7

34.2(30.8,37.5)"%

122.5(119.5,131.00” 122.4(113.0,129.2)% 118.1(110.1,129. HV?¥

1121.0
(1032.0,1 261.0)"
9.6(8.0,10.9"

1073.5.0
(949.8,1 192. )
10. 942,17

1010.0
(899.3,1 166.8)"¥
11.3(10.1,12. "%

LR AARR LY P<<0. 055 5IERAHARF LAY P<0. 055 GERAH AT 1LY P<C0. 05,
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Fz4 TA-BSM RFENZIF=4% MR=2+EEEKEE KNS EE T logistic [ 13447
Table 4 Single factor and multiple factor binary logistic regression analysis
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