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(WZE] BW SN B JCK IS TE AR (percutaneous transluminal septal branch
anhydrous alcohol ablation, PTSAAA ) F1 45 7 i 1N % [i] i S by Bk #2 ZE R (percutaneous transluminal
septal branch microsphere embolization, PTSBME ) #£IAY7 5 i DR AL LT A BE 1400 UG S8 3 v i ek
e stk, Ak SRR, 40T 55 610 F PTSAAA Fil PTSBME 677 A R HE S R
BEL O UL SR 2 I R FEk),  HirP 27 B5R FH PTSAAA, 28 1% Jl PTSBME. X [L B E ARG 6
A 124 AESESAR (OTIEE NYHA 7044 ). B, BasR (080 CCS 34 ) R BRIk
R, D ERMBIEESIB 2 (left ventricular outflow tract pressure gradient, LVOTPG ) T~ F&FEEE,
FMREREAE L, HARERA R 12 A H VRO &%, R LSD-t. x* 5X Fisher #iYIHE3
PR E bR 225, R SRR, PTSAAA 4071 PTSBME 41 AR5 6 ~HF 12 A
Bk, A2, BOW . LVOTPG., =ENIFER . HAAE kAR K 12 4~ H BEVIH).C A& S & 2R
ZRIAGAE Y (P<0.05). 5 PTSAAA 414HEL, PTSBME 41 6 1~ K 12 4~ H - IEE NYHA 43
P, LY CCS AR KA AU T PTSAAA , ZFHITSIHE XL (P>0.05);
LVOTPG FREFREMEMPBIZEAARIG 6 ~H A% T PTSAAA 4L, [ (168+7.5)mmHg vs(158+7.3)
mmHg,(19.8 +4.9 )mmvs( 17.4 + 4.1 )mm, P>0.05], ZFH T4 G ARG 12 AT PTSAAA 4,
[ (152+6.7)mmHgvs(9.8+54)mmHg, (184+5.1)mmvs(122+32)mm, P<0.05], Z=5HS51#
X, 5 PTSAAA 414, PTSBME 40 RAR . D &ML Sl kA2 R A geit
B (6ol vs 1B s 540 vs 06, P<0.05), Z2VEMT PTSAAA 4. 458 PTSBME I RE&IGIT A IE
RACJEEAERE A U R 1 — R e AT T B
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[ Abstract ] Objective To compare the clinical efficacy and safety of percutaneous transluminal
septal branch anhydrous alcohol ablation (PTSAAA) and percutaneous transluminal septal branch
microsphere embolization (PTSBME) in the treatment of patients with symptomatic hypertrophic
obstructive cardiomyopathy. Methods The clinical data of 55 patients with symptomatic hypertrophic
obstructive cardiomyopathy treated by PTSAAA and PTSBME were retrospectively analyzed, among
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whom 27 were treated with PTSAAA and 28 with PTSBME. The changes of postoperative indicators of
the two groups of patients were compared, including the improvement degree of symptoms [shortness
of breath after activity (cardiac function NYHA classification), chest tightness, chest pain (angina
CCS classification) and amaurosis, the decrease of left ventricular outflow tract pressure gradient
(LVOTPG)], the ventricular septum thickness shown by color Doppler echocardiography, the incidences
of complications at postoperative month 6 and 12, and the incidences of cardiovascular events at follow-
up month 12. LSD-t, ¥* or Fisher exact probability methods were used to compare the differences of
indicators between the two groups. Results Compared to the relative indicators before operation, there
were significant differences in shortness of breath after activity, chest pain and amaurosis, LVOTPG,
ventricular septum thickness, the incidences of complications at postoperative month 6 and 12 and the
incidences of cardiovascular events at follow-up month 12 in both the PTSAAA group and PTSBME
group (P<0.05). The PTSBME group was not inferior to the PTSAAA group in the improvement degree
of amaurosis, cardiac function NYHA classification and angina CCS classification and left ventricular
ejection fraction (LVEF) at postoperative month 6 and 12 (P>0.05) as well as in the LVOTPG decrease
and the ventricular septum thickness at postoperative month 6 [(16.8 + 7.5) mmHg vs (15.8 + 7.3) mmHg,
(19.8 +4.9) mm vs (17.4 £4.1) mm, P>0.05], but was superior to the PTSAAA group in the LVOTPG
decrease and the ventricular septum thickness at postoperative month 12 [(15.2 + 6.7) mmHg vs (9.8 + 5.4)
mmHg, (18.4 +5.1) mm vs (12.2 + 3.2) mm, P<0.05]. There were statistical significances in the incidences
of cardiovascular events and third degree atrio-ventricular block and nosocomial mortality between the
two groups (6 vs 1; 5 vs 0, P<0.05), and the PTSBME group was superior to the PTSAAA group in
safety. Conclusion PTSBME may be a safe and effective method for the management of patients with
symptomatic hypertrophic obstructive cardiomyopathy.

[ Keywords ] Hypertrophic obstructive cardiomyopathy; Anhydrous alcohol; Embosphere
microsphere; Left ventricular outflow tract pressure gradient
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WUR, JEEESECUE . D8R, BIR, 2K,
SE— P E G E A MR . 2B E RO L
TR AR 7 AL BRE RO U foe A R T 1%
Horrzg iz s 9 2= (B JC/K ARG T AR ( percutaneous
transluminal septal branch anhydrous alcohol ablation,
PTSAAA) J& H AT ATAIGY A AE R AL JE B AE R .0
WU B A Ok 2 —, T R o BH B A 5
FERHARAL AR B K ( FE BRI S HE R 2 (]
B S, BIVEEIRIFR S ), 3 BZHE i A8 HE i DI O
WUR A= SR IAESE, O NUERDIRENS 2%, IK B 1 E
e SRR BELI I s R AR A 0 SRTATE T2
IR T PTSAAA By KA, HorP a4 2%~4%
FIRAER, LUK 5%~24% 5 5 22RO AR 2%
SN R RS IO KRG 1) 4 i T 2 08 ) B S 174
A S A7 - B B ) DX S8R Ay 00 LR 5 IR 56

DRl 3 4R — ol B 22 A g R 26 B AOC/K IR 1A T
U2 (R f e ZE 2 —FBT IR R J7 ] . Embosphere 1
REERE— B TR 7 SR K I . 10U Y
FRE R REAR (9 5 SR AR R 2E AR . S JLAR
AT B A MBS A B D sl
ARTCAKIPHS HEAT 28 K I 9 25 18] B S ok sk ke ZE R
( percutaneous transluminal septal branch microsphere
embolization, PTSBME ) j&397 AU JERUAE BH P00 L
WS B ROR 7, T L R W 2 e
Vi) O JULTH Rl AR A2 7 280 22 4 P D7 T )% U BIF S
A5 1 o Hr 55 49 15 JH PTSAAA il PTSBME
T AR AL PR RYAERE O J U R85 Ak PR R,
Xof PR ZH AR AR T SRS S 7 80 b O ARy T ) 22
5, R PTSBME 7EiR 7 LIS B P YA 3kt Al
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81 BE i3 1 ] PTSAAA Fi1 PTSBME VAT A
S DR AC S AR AR BE PO U S o TR JE AU RE A oL
WRIZWIFF A 2016 48 (i E AR R AL L 12
Wi iR rHR R ) U AR R ERE S PR R A%
fitdE (HEHES < 2019-14), FrA kil B3R5 8 5 )
FKIE B g R .

ATEFRIE « 56 28 K 3 0] B O LT RO P 1
WER R, ALHRIG AGE RIE . I8N 71273 N E AN
TEASAERAE, BARS2% 2016 4 (I R ALY
DAURIZK S5iRY7 e ) 2011 4F (IE/ERIARERH PE
SO U 2 PR B O UL AR g £ g ) O

HEBR AR UE « 28 B2 = (0] O LT Al 25 =ik A
L A (DAEAEEREERE PO IUE 5 (205 IF2%0
AT DNEAMEEFAR BB, W)™ E AR | i
RNk Z AR 5 B)TCa A B RAER, JC
HihmfaFE, B0z i hiEE S 2 (left
ventricular outflow tract pressure gradient, LVOTPG )
RN T2 R Z RIFE O HUERAR 5 (A EERfE
A ] o S R BEAE 8] B SO REE E 5 (5)% [A] bR B
=30 mm, ZEIREMERERE ; (0)ZKW.O T =0 ;
(DFEGEELER, S EE N E ; QT AL
RS AG R BEA 5 (LR FR GBI B I i £ XU FR
o QMM B2 s AR A4 5 (™ E IS
RS N e
1.2 FHik

PTSAAA : & 2l e sk alibe sk, %485
FERLETETIFO @R SEEATOKIER (B
FHTCAKIRS, W EREICIEZEA F ) SRR
— X SRR R S, R IR R A A
(PRSI EBAEAE . AR, DA Ar S b TE AR

PTSBME : £ 57 28 W e 2l Bk sl b s ik, 2% 4
SIREELAETHO, BdEIFETEALR
100~300 pm Y48 ZERRLER ( Embosphere, 72 [
AR AR A A BR A R ) Z TR S — 38k
22 SRR TE) B S b, 3 A I A JEE S A Y 2 ] g
FLRCHRAEAE | AR, DA AS S I A AR
1.3 fTAFTRER

B BCERM, B RH B ID . R T
ek g g, FrhkiE s, REOTAL R kT
B P ERAER. ITAO0FEEY, K26
TGN E NS MR F S KRS, DR iESE
JE A€k 4k, 8 LVOTPG, 17 BE ik 2 ) &
N REIGE R es, TGRS TAER L. I
1k (70~100 U/kg ), i@t p8ah bk ol & A n £

e FEBEALOLEN, 1TRSIIKERIEA 7 F 1
B, BAZEE RS S 2SRk, H
BT A OE N Z Y6 S8 A AR S kA8 51 S48
FReE g WK LVOTPG., 185153452 0.36 mm
F6 51 22 I BE S v, AR B) B S 00 A5 Y L AR R
P4 E N Over The Wire (OTW ) Bk2E, 555 &
2244 OTW BREER 2 IR i, TEERRkeE
HARZHD, T FEMNEA 100~200 wg HIER
Hil, oy ke, LIEREEER OTW Bk
Pt/ BhEARE S, Y sRERBE B Al
(TETRR S sk, T e ey i A b il X sk, HEBRIZIA]
B =2 28 T e S sl oA el R S Bk M SZ R 2R . FH 5~10
mL A BEER K BR8P RIS BRI, 4K
e P PO R SR (OSTHALRR R, F
Bracco Imaging B.V ) 3~5 mL Z[8]f& /TR 2
152, 2 M O sl L e FATE il ) ) B S 5
JEJEERERH X B VE R C R, A0 IR 243 5 1 0L
T k7% 1) o =& 20 ik S 1 A P2 AR B g SR PG & [ B
BT T Bl T A4S [ s to m] DA ) Bk it
5 10~15 min, Q00 IR 2 A0 2% B B 0 e A
MR LVOTPG FRE, ik —20 B 0 b 52
S TH Al A e B S U SR AR R, T TN
T 5~10 min, FAKESIGHE 5~10 mg, SRJGHRAE
25 181 i 2 Bk S HAE L X RN, A e i
TooKI G a5 Rk i . 28 OTW BREE UL iE
LG M 5] M A TC/KIE ARG o ok Bk . [l 2
PIMEL B E LT . LVOTPG , (D HL AR L (03
O, ST-T &) KMy ER R, datd i
Wk LVOTPG TEWI o TR, HIC b & 1% 5 B iy
KA, WATIE MBI Je KRG sl ok R i F = 5 an
S SRR NI = A F I ™ AR H
SIS Sr2EAE Ak, B ST BIE e 5

F A W 2 bR #E . LVOTPG F [ = 50 % 1§
LVOTPG<30 mmHg ( 1 mmHg=0.133 kPa ) """"*,
1.4 fREIERS S EEWEER

Seit T A B IR BORH, TR ARG &
HAAE (i NYHA D IhRE S L g ), i
fo . BdR (fFH CCS D8 /P Mg ) S0
RUGERE R, il 2 M 75 0 3 I LR BT AR 5
LVOTPG. ZE[MIFREE, I ARE kAR KT
1240 Ao g F CEFEOLR. DIIER ., O
TEMERERR . D EYERESE ) (kA%
1.5 SFitEHE

L SPSS 21.0 3k 4 #F 17 4 it 4, & IE
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00 A 1) B R GE T R R+ bR R 2=
(Mean + SD) i, A HLECRH LSD-1 ki 5 &
PEBERH AL H R 7 K 50 58 Fisher i 14 %
%5 DL P<0.05 hZESASIHE X

2 #R

a4 A 55 14 % ] PTSAAA Fi1 PTSBME {497
i R R TR A BEL P O UL R, Horp 27 B
PTSAAA 41, 28 fi| & PTSBME 4H. 5 20 7& ¥ 51 |
ARG . LRSS . BERR . IR SRR e, 12
PR IR S IR R 22 R g R X (1
P>0.05), W3 1.

meE 2 fin, SARFHL, PTSAAA 4B
RIG 6 MH (F=4.418, P=0.036) Fl 12 H (K
1E 7’=4.800, P=0.028) MKk AR ERHGIT
7% X ; PTSBME 4 % AR5 6 I~ H (=3.818,
P=0.05) Fl 124 H (KIE ¥=8.473, P=0.004)
WEREREFAGEE L. 5 PTSAAA 414
b, PTSBME 4 & AR5 6 A~ H 12 4~ H Bk
HERRER TG EE L (4 P>0.05),

SRETA L, PTSAAA #HHEEARIE 6 > H M
12 4~ A0 DfE NYHA 4398003 72 B L0888 CCS

R PIALEHIRRBORHLEL

Table 1 Comparison of clinical data between the two groups
. PTSAAA 41 PTSBME 41 4iiti:

i (n=27) (n=28) Y Hit P
Bk (H) 18 19 0.009 0.925
AEfE (%, Mean+SD)  64.25+12.37 67.71+12.01 1.053 0.297°
fRLESRS () 6 7 0.059 0.808
Wi (fil) 9 8 0.146  0.702
G55 (Hl) 12 15 0.458 0.498
s (i) 3 4 0.125 1.000°
B0 (B) 7 6 0.154 0.695

W PR a0 R B TR S B WOk T 25 R T
Giitp R S KU P S (t-test) ; " 3L EAL IE P {H ( Continuity
Correction ) ; HAY AR IRHD x> #:5: P{E ( Pearson Chi-Square )

SR GERREZE T A G AR L (¢ 5390 h 8.649 .
12.173, 7.984. 10.809, 4 P<0.01). 5 A #i tH
., PTSBME 484 AR5 6 4~ H #1124~ H L IRE
NYHA J3 % 2 35 % B L0 88 9f CCS 43 9 il 35 7
EES WA GRS (500028 7.381, 10.422,
14.816, 15.875, #J P<0.01), 5 PTSAAA 4 #
., PTSBME A& AR5 6 S H F 124 H b
e NYHA 43 2 ol 72 B R0 8 CCS 4 ks
FBEZSITRITFE X (3 P>0.05),

S5 RETAH L, PTSAAA 4 #1 PTSBME 41 (2 3%
RJG 6 AN 12 4~ H LVOTPG 2 F A G
S (e 43k 13.633 . 14.046, 15.106. 16.637, 3
P<0.01 ), 5 PTSAAA ZiAHIt, PTSBME ZHH#E AR
J&5 6 ~H LVOTPG ZRIFit2#=E X [(16.8+7.5)
mmHg vs (15.8 + 7.3 ) mmHg, #=0.501, P=0.618],
AT PTSAA 4 ; MAEANE 1241~ H LVOTPG 2%
SAGHFE [ (15267 )mmHg vs (9.8 £5.4)
mmHg, =3.297, P=0.002], F [ #& & {i T
PTSAAA 4.

SR HiAH I, PTSAAA 21 PTSBME 4H i %
R 6 A~ H LR ZE BRI (15 4.175.9.116,
¥ P<0.01), AZESH% (1242591, 2.199, 1
P<0.05) ZRAGIITFENL ;s AF 2 HESH
Giitegam X (435 h 5.046 ., 3.481, 16.039., 2.391,
¥ P<0.01), 5 PTSAAA 4 #H [, PTSBME 4
BERE 6N HENREEZS LG IT¥E X
[ (19.8+4.9)mm vs (17.4+4.1) mm, =1.973,
P=0.054], 4T PTSAAA 4 ; M7EAR)G 12 ™ H
EREGIH R (18451 )mmvs(122+32)
mm, =5.422, P<0.01], R LT PTSAAA
M, WYLEREARIG 6 4 HA 124 A 22 % S 434
ZS TG E L (452 0111, 0133, 3
P>0.05 ),

2 WHBHERS EEMNEIER P (Mean +SD)

Table 2 Analysis of symptoms and main outcome indexes between the two groups (Mean + SD)

PTSAAA 4 (n=27)

PTSBME 4 (n=28)

e
i N T S R RE 6 K 12
= () 8 2 1 9 3 0
DR (CCS 434 ) 2.5+0.6 13+05 1.0£04 26+03 1.2+04 1.1£04
DIIRER Y (NYHA 434%) 27+0.5 14+0.6 12+04 26+0.7 14£0.5 1.1£03
ZFERFEE (mm) 259+58 19.8 £4.9 18.4£5.1 26.8 £3.6 17.4 £4.1 122£32
LVOTPG ( mmHg) 88.3+26.2 16.8+7.5 152+6.7 89.6 +24.8 15.8+7.3 9.8+5.4
ZEESF M (%) 54.1+5.7 58.3+6.2 59.5+5.7 54.5+6.5 58.5+7.1 59.3 + 8.4
LA () — — 6" — — 1°
Tz s =A% SRR (1)) — — 5 — — 0
BENBET (Bi]) — — 2 — — 0

H : LVOTPG AAU S IHEE B 22 5 045 4 B OLORA 2 B0 583 5 ° 48 1 BLOLoR
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24 PEJT I, 5 PTSAAA 4 AH I, SR
PTSBME 41 B N FE % 22 7 LG iH 4 X (FLIE
1=0.557, P=0.455) ; fEUZ.00if A ik R A 34 57
Bt X (KIE =3.874, P=0.049), MM
AL B R AR AT L (P=0.023 ) ;
AN PTSBME 4% WAL T PTSAAA 4.

3 it

REJEALC U, 0 AR R AU A O L
—FR AT RECEIR . FEFER TR . PTSAAA J& Hl
OSTAIRTT AT IE R A SR TR BH A 0o UL £ A 380
2 1 HG o 2 (R B SR S O KA, B EAR Y
Bl X B URESE, SRR LVOTPG., W% 8%
SEIREY H A, SR T 5%~10% Hd 2 a8l b S A7
fifinl A S, PEOLICEIE PTSAAA™ ; i HH4r
R I S 5 AN o S AR SRR, X TE
ARG AN T BRI Sk R, 8 B0 KBRS I
MR AL, 51 8 kA E IR AE Y, BR
ifill 7 PTSAAA fJ3% K ). Embosphere AL EK /&
MPIETRRE SR G rh 3 BOT B R 5T, BAE
YIRS SRR B B Rl R gE T Y, £
TFIRIT SIFR KL M | 0 3G AR i g etk
()T B £F 4e R A FETE IR o X BERYER Al X 26
AT, SO A B TR P I AGE B 1S RE T
i FHZE G AG A W AR SETE U RE o R0 0 1M A5 R
R B K /N e #1512 545, Embosphere fibr Bk 7]
BT I 4 B AR TR AY 33%, Al i bn v AT HL
AN ORBER IR BRI, (o HJS AT REREITIRY T I &R
7, DAt 2E I A 1,

AHIF 5 I ORIk 2 AR T K P K A7 23 8] e A
FERRIT IR R R RO LR . 45 R R, SR
HiAH L, PTSAAA 1 PTSBME Y2497 A SR
JERUAE R MO HUR A 3T Btz —. 5 PTSAAA
ZHAH ., PTSBME 4 6 4~ J1 K& 12 4~ H 190 T fig
NYHA 73 %%, 0% CCS 7 9 ol 35 7 K Ie %8
S 4 B H A 45 T PTSAAA 4 ; LVOTPG K ¢
TR B PR R AR E ARG 6 THANS T
PTSAAA A, RJ5 12 AT PTSAAA 4, s
5 PTSAAA #It., PTSBME 4 Y7 A i bk HE J5 #6445
FHAE OO WURRCRAR Y, #5150 20T PTSAAA
(12~ H LVOTPG | B2 F 2 (R B R ). $7R
3 3 SO R BH ZE R R B S, (R4 P s G2 ol At
I DX O WU AR B AR A, 3k A Bl T B 3t
BRI E P, AJF 12 4-H PTSBME 41 LVOTPG

T RERR A E ] FR R T PTSAAA 41, #2751
7R ot R A4 ot DX P LSRR P ARG, o] B
FrA, %5 PTSBME 4 F{fi i 100~300 wm H
1219 Embosphere fdCRIERFHER C .

R4 VETT I, 5 PTSAAA 414H1K, PTSBME
PAE MR AR R = A5 TR & AR
S SRR X (P<0.05), AJLAIAH PTSBME
RV T PTSAAA 4. PTSAAA VEWIEGIAITH
SER B EAT AL WU A 2 TF-BE, R 284
TeoKAEAS T BRI e sh PR, 51 ICKIE S
I, SECORHE AL NEFEAE ™ E I A, BH BRI
T PTSAAA (AR 1 LAGECREER1E A #e ZE A
J5T 1Y) PTSBME TEACHIF 5% H e I H 22 AP B R AR T
PTSAAA, #2&75 PTSBME & i) /£ G y7 .28 i 3
A RTFBZ—

AW FE £ B AR 100~300 wm f)) Embosphere
T FEGROR IR FEHE 1] Iy SR AR e K S B 1 i)
FHBER . DI TER S R issh bk . B4
BN K20 B G R R S, Bl ik HE T /N 3h
fik (200~500 wm) FIR/NE K (<200 pm),
/NB K AL HE R AV Bk (100~200 wm ), H?
RU/NE K (40~100 pom ), /NGNS K (<40
wm), PEFE 100~300 wm B AR AR VE A SRR bR
WM A FE T RN K Z BT B N sl T
DA PR [ B S AR 1140 WL 73 BHL € 2 2 Bl i 3R
BE., SREPRUFRR ZEA ok BROR 2338 1o B 4H i )
WHEATRTHRXI, BTG A, WXL
ToKIBRG X ke 2N R4 . Hilk, PTSBME
HIEARG 12 A B LVOGT T EFRE . 2 [A] fs 5
FERTFARMZ 2P T R AT PTSAAA 4,

BEAb, AN R K AR M ok BRAG: ZEA i,
AR AT b A, AR BP0 18 52 20U S
PIRRER T REAS 2, (F2 B R v 1 3 N sl ik
G A IR %, 24 T gt M At IE
A WL T S S AE PR, K A RS T O WL AE
WM AR, FEORTENE K 5 HIMRERRM
FIBRTETE S AR R B AR K, S A A T,

L ERTR, AT O A i Ak
35K B, 2 418 18] [ =2 /Y PTSBME 7 3t 193 R 11 14 1 PR
ROR T AU S THET PTSAAA, i HAE
YA AL T PTSAAA, 4275 PTSBME A fig /2
YEYT A REIR AT SR TR A B A O UL () — b 22 4 30
N

TEEAN NERBERE BRI, ST SRIER . R
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R0 T BRER AN TS50 5 PR, =R AT R
KR £ ST R B s WRHTAL . SRR T T AT / AR 5
MRB . SPRERN T TR SO 5 SRR L SRREMA T BT XS 3
TR HIRME N B AERLPEE 1) 5 SRIERI 60 S G840 5 BR
B TR R 2 9% 5 SRR SRR TIATEL. R
SRPARL SRS 5 BB, SRR L RE F

FlTRRIR AR I IR R 5 o

2 £ X W
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