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removal or aortic valve re-replacement evaluated by transthoracic echocardiogram[J]. Chinese Journal of Clinical Medicine,
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[(BE] a6 ETLBE5.03K (transthoracic echocardiogram, TTE ) , #iF A T AL sh ol i 4 55 B3R 1
MAFEEBRA G PR BRI ZVERA R, ok BUBPEESE 2019 4F 9 H & 2022 4F 3 H & BR2=HE Tl RS EE
FARAPESE T AU 32 30 IR BE R R by 1 45755 JR 2 41 B, b 17 PR IBUMLAS S5 BRR, O B8 A 1 N TG (i
EEERAL, n=17) , 24 PR THME ESIIREFRERA (FRESRA, n=24) , %02 485 FEF ARG RS R
AR, RIGEM#E R OahE (transthoracic echocardiogram, TTE ) 248, #4 % 2 HBEIRET AR 1 J TTE fllFstsh
ESREAE IR ( transvalvular peak velocity, V.. ) « EEEE{EEZ% ( transvalvular peak pressure gradient, PG, ) . EHFIIE
# (transvalvular mean pressure gradient, TMPG ) | 502 EFSRA I M4E (left ventricular end-diastolic diameter, LVEDD )
ZE WA AW A (left ventricular end-systolic diameter, LVSDD ) ¢ /70> % 41 ML 73 %L (left ventricular ejection fraction,
LVEF ) ZS5H G2 X, 2 AN TTE ST EFAIRME, AR5 2 4 TMPG LT 20 mmHg, A HHR S R 5

L 58 B 2 MR A ETIETJ&IKJ]%S’EW BB AR, 22 A G E R L (P<0.001) , IRSMEIRETRI S ARG 1 R
BAMIFHFNEEFEMA T (cardiac troponin T, cTnT ) KFIEAHFE (7=0.543, P<0.001 ) . FRREHAMARIGH 1 KEYIM (white
blood cell, WBC ) 7KV T EHEIRA (P<0.05) o ARJFHEBEIE, FECEHE L AEIFRIE 10 6 (41.6%) , Hh 24
L 2 A B I RERERY, (EBEIEIZET 4 4] (16.7% ) 5 WIS ERE K AT AAEIL 4 4] (23.5% ) , ToHFARMIBET .
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[ Abstract | Objective To explore the safety and efficacy between the simple pannus removal and the repeat aortic valve
replacement accounted of transthoracic echocardiogram (TTE) data. Methods From September 2019 to March 2022, 41 cases of
the mechanical aortic valve obstruction from Zhongshan Hospital, Fudan University were confirmed pannus overgrowth underwent
reoperation. Among them, 17 cases received the excision of pannus with preserving the prior implanted prosthesis (pannus removal,
n=17) and 24 cases accepted the repeat aortic valve replacement (AVR, valve re-replacement, n=24 ), compared peroperative clinical
outcomes and perioperative TTE data in two groups. Results There was no significant difference between procedures in mechanical
aortic in aortic transvalvular peak velocity (V,,,,), transvalvular peak velocity (PG,,,), transvalvular mean pressure gradient (TMPG),
left ventricular end-diastolic diameter (LVEDD), left ventricular end-systolic diameter (LVSDD) and left ventricular ejection fraction
(LVEF), tested before and after 1 week of surgery. The preoperative TEE data of two groups had reached the indications for surgery,
and both postoperative TMPG was below 20 mmHg. Significant differences were acquired between procedures in cardiopulmonary
bypass and aortic cross-clamp time (P<<0.01). There was a moderate positive correlation between CPB and serum troponin T (cTnT,
r=0.543, P<<0.001),on the first postoperative day. White blood cells (WBC) of valve re-replacement on the first postoperative day
was significantly higher than that in Pannus resection group (P<<0.05). During postoperative hospitalization, 10 cases emerged
complications (41.6%) in valve re-replacement group, including 2 severe multiorgan dysfunction and 4 deaths (16.7%), while only 4
cases (16.7%) had complications in the pannus removal group without perioperative death. Conclusion The perioperative clinical
outcomes and TTE data show that pannus removal is a safe and effective procedure. TTE is the routine imaging method for screening

of the function of mechanical aortic valve.

[Key Words | mechanical aortic valve obstruction; pannus; transthoracic echocardiogram; pannus removal; aortic valve re-

replacement

FHAEAERA 300~400 J7 () A TIHRAE A
o N TR B BRI O IEF R Z —,
MR FARYIET - RAMIT 2.5% 2 o A THRIEL)
BB RS 119 SRR AT Ay A DS R R, P TR D
LG N TIRSS 5 AT RE S, AN A &
UL D AL N T SRR e PR O B 4% ( prosthetic
valve endocarditis, PVE ) . 3 k. e il ia I
I B R A KD e A B R — S
A e M R E S AT S AR A ML A FL B £F 4
WA R

H R A T AU 32 3h bk i 755 5 | e AR,
HMBFFAR D7 20 1078 5 T B AR AN T AL = 3h ik
MR B AR, X FIX 2 Fh AR () B A7 4
W AT E X E 2 B F AR Ty 2 F AR R
gE R KRORAT . RIS TTE$84%, #4512 FF AR 5=
(2e 2Pk . A0 X TTE 1EHU 32 20 o & 4 A
BN

1 &R5FZ®

1.1 A% 49N 20194F 9 H % 2022 43
5 R JE ol B Be O AR 9N T LR 32
KA RE AT — IR ARG 67 Bl SMREF AR

UESE 5 4] (7.5% ) AEpafimieiEn: 21 4 (31.3%)
N PVE KeJal s 41 B (61.2% ) I8 55 51
M T AU 3= S DR RE,  Hor 4 R i FTE
GyARRUE: N T AL 3= 30 IO D) e B4 PRk R
AR S R A A 5 Ak B AR . HEBRARME: A
T AL 3= 30 Ik A D fi B A P T2 AR Ak S [
MEIE R . PVE KO o
AHIEGEIE ok A H A v Ll R e AR R
24t e (B2021-675R) , T A B #H WA IF 4%
AR A
1.2 MEIEAF A il sk LAMEFFE R
Sk, WSCEE 41 BRI 3 30 kO I 487 5% Pk R
NI 22508, BT ARIAR GG KRGS SR, R
J5 TTE 4645, IGIRTEbR: ARHARIMERRETE,
SkJe AR . AR N . RJF5 1K cTnT
K WBC. TTE 2% ESMRIE(EE ( transvalvular
peak velocity, V.., ) . ESHHE(E 2 (transvalvular
peak pressure gradient, PG,,, ) . B ¥ R 2%
( transvalvular mean pressure gradient, TMPG ) .
ZE B EF IR AR AN (left ventricular end-diastolic
diameter, LVEDD ) . /&0 % W4 AR W N A2 (left
ventricular end-systolic diameter, LVSDD ) &
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> 2 St 1L 53 £ (left ventricular ejection fraction,
LVEF) , JfBs [ T A I Ak L AE Be i 1a] sE
T3,

13 FREpAE  NTAHWE SRR R T AR
FARIEAEN (1) AT 3 3h bk A F R B A
TTE % 22 238 #0454 A AU 3 3) ikl TMPG =
(2) Ol = SR 25 ZHMRLT
A, [EEFA T AU F 2 bkl TMPG =20 mmHg;
(3) N AU ESHIKIRA T AT S BA A2 R
1.4 endrik RPN S DL R I

40 mmHg;

BEARUCE S (1) MRS 12 AU A,
FEMEE LRI (2) BHUOREERN

B, 5 IEAYIRR A B R T B B A 5
1 LA AE B T REME R (3) B RO AR
8 T A AU A5 2ok /N B Y R N T RSN DG i
( patient-prosthesis mismatch, PPM ) , 7 i i
WY R BRI TIAE;  (4) RuTsoR %
FEN TN S S5 A PVE ol B T o 0 X 1
EEE RN TN N A HRIPRAG, T2k
A S AEEAT G N TR0 3, R B4l
FEHRA 17 0] CEEERRA, n=17) , 24§
ST RN T AU 3 3l DR P B 4ok (IR
et, n=24) .

1.5 itz 4 R SPSS 20.0 #F vEfr 4811
203 H, R IRMIEZRS 5341 HJ7 2255 09 5ok
Xt PR, QRRABSIAEAS ¢ K505 TR RLR
Fin (%) BXFEmR, 48 HERH Fisher i U1K
Rk X F AR ORI LM (P, Pirs)

PR, BRI AESEOG 5 ( Mann-Whitney 4655 );

M 25 34 ) ORI DS 43 B R H Spearman A
T, KEERAKIE (o) 24 0.05,

2 &% B

21 —FAsA R (KD B Yl
AN T LA 3 3l bk A i A5 55 5| 2 A BH 28 2 41
B, Ho L PR3 B (75.6%) 5 MR K L R
(1.70+0.15) m® (95%CI 1.65~1.75) ; 8 ik
MERFR NN (19.734+1.80) mm (95%CI 19.16~
20.30) 5 B UM A 2 BN LA IR A BEL
Ii) B B R 259 %5k (179.054+71.03) 4~ H (95%CI
157.53~202.37 ) ; TEBRAESEREPG T B 20
] (48.8%) 5 T IK FARIE I 4 85 29 1
(70.7% ) 5 AHI IS 55 BR2H 5 P B 2 (] 4
WL MR, R AL, B UM E e S T
LA A L ] B B 1) . 32 s O B0 B A M 3k
flgds, 2 2R g EE L.

F 1 AT EZBKIR M 55| E4E AR F AR BE Im R

=L SR (n=41) M ERA (n=17)  FRKER (1=24) PiH
iy 4 54.37+13.05 56.124+12.38 53.13+£13.63 0.476
LN n(%) 31(75.6) 11(64.7) 20(83.3) 0.270
R /m’ 1.7040.15 1.7440.16 1.6640.17 0.799
T ORI 22 Ty R 0[] i sF 1]/ 179.95+71.03 188.76+65.12 173.71+75.67 0.146
FE BRI N1 /mm 19.73+1.80 19.88+1.69 19.63+1.90 0.672
WEAER 5 n(%)

e IR 11(26.8) 4(23.5) 7(29.2) 0.736

BEIR I 12.4) 0 1(4.2) 1.000

L LR 1(2.4) 0 1(4.2) 1.000

S5 B 20(48.8) 7(41.2) 13(54.2) 0.530

fiti 3y fik e e 7(17.1) 2(11.8) 5(20.8) 0.679
HIRTFARES T ARI = n(%)

MVR 29(70.7) 13(76.5) 16(66.7) 0.729

TVR 1(2.4) 0 1(4.2) 1.000

TVP 4(9.8) 1(5.9) 3(12.5) 0.629

MVR: “HSREHA ; TVR : —RIEE A ; TVP: = I3 IE AR .

22 ARETTTE#ARB S a4 4558 (F£2)
Eﬁ_\‘: *%TTE*&‘E\I“}\T*}L*ﬂaiﬁ]ﬂﬂk%@vmax\
PG,,. TMPG. LVEDD. LVSDD /& LVEF, 2 4

ZIEZR LG FE X, {524 TMPG ¥Ji5 5| F
RGN (TMPG=40 mmHg ) . LK & H#HH1E AR
B TTE PEAS A ALK — 2 if 44 5 A5 55 T il (S



756 Chinese Journal of Clinical Medicine, 2022, Vol.29, No.5

PEIGREE2: 20224108 55294 4554)

K22 =10 mmHg ) 6 B, AR Z IR BA H
Lo P SO AR 2 B, T LA T BR AN TR
TR S A A ORI AR S RERRLA . 2 4]

NYHA 739% Ry M2l IV 9% i &, 2 4116 LVEF 22 5%

BIgE AR

K2 2HEEARE TTE 555K NYHA SR ER

bR BEFERRAL (n=17) LR B2 (n=24) P
V,ud/(mes ) 4.4240.53 4.5840.63 0.388
PG, /mmHg 79.82418.84 86.00422.65 0.363
TMPG/mmHg 44.94+12.44 49.71£14.93 0.288
LVEDD/mm 41.18+£4.69 47.134+6.02 0.977
LVSDD/mm 31.29+4.92 30.92+5.07 0.813
LVEF/% 61.471+7.63 62.8814.84 0.475
ML A M2 B 45 55 E 3 (TMPG =10 mmHg) n(%) 0 6(25) 0.033
AR 2R b 8 ol 8 S (%) 0 2(8.3) 0.502
Fh BB B A n(%) 9(52.9) 8(33.3) 0.335
NYHA 43 M/ NV n(%) 16(94.1) 19(83.3) 0.382

Vot B IREIEAE T 5 PGy IS TIGE(E TR 22 s TMPG : B3 R 22 s LVEF : 220 & L4350 LVEDD : 220 2 EF 5K AR 9] N

12;LVSDD: ZE O WA AN AZ

23 R¥, REEHIWE KRR ARATTE A 4k
B4R (R3) B R 1HEATIE, 24
BE ARG N T MU 3= 30 K 5 T Vo PG

TMPG } LVEF 5% 4tit2#E X, H 2 4 TMPG
PHET 20 mmHg. A5 A B 401 18] PRk B 44 H B

RAESE, g RELO R MR
2 N RENEAR 473 01 S AE 19 -3 10 4] (41.6% )

FEBEHARIZET 4 4] (16.7% ) , T IIAE 55 PR 2 1
PIFRAEIL 4 B (23.5% ) , AEIEBIEZET.

R3 2HABEARDRERARBRAKSE N TTE 15FRLE

Bzt M SR (n=17) FRUCE AR (n=24) P
AR il (%) 10(58.8) 19(79.2) 0.158
BRETFAR n(%)

MVR 0 5(20.8) 0.065

TVP 4(23.5) 4(16.7) 0.698

TVR 1(5.9) 4(16.7) 0.382
Euroscore P43 5.53+2.07 6.17+2.68 0.416
APACHE [l ¥4y 11.12+5.77 9.54+5.46 0.379
ARJGIERAE n(%)

G AE, 2(11.8) 1(4.2) 0.560

i g 2(11.8) 4(16.7) 1.000

1 B s FE AT B A AR AR AT A 0 1(4.2) 1.000

e s R 0 2(8.3) 0.502

Iyl 0 2(8.3) 0.502
ARG A U TR

V,u/(mes ) 2.65+£0.43 2.6340.44 0.897

PG, /mmHg 20.00410.58 27.21+10.14 0.594

TMPG/mmHg 15.00+5.03 15.524+6.39 0.787

LVEDD/mm 45.441+4.97 45.96+4.24 0.119

LVSDD/mm 30.4414.63 30.4643.81 0.467

LVEF/% 58.25411.05 61.124+7.35 0.328
Fl T ARWIBET n(%) 0 4(16.7) 0.128

MVR: “J3RE A ; TVR : ZRIEIA ; TVP : ZHIMBTE AR 5 V o s EE IR T s PG, - S 22 s TMPG - 5
S22 s LVEF : 22,03 58 7340 LVEDD : 22Uy 38 7 ik R I IN A% s LVSDD : 2.0 S 4 RN #2 .
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iR (B 1) Wos: A 550 R4V PH RS
e, AP ASMIEER I A] K 3 3l ik e AT i e] e 2

WBC, B Hd £ WBC I B ( P<<0.05;
K 1C) .

ik (P<001; K 1A. B) , HARES 1| RE#H
500 P<0 01 300 , P<0.01 . P<0.05
g ~~~
£ £ 5
£ 400f E | g
= 3001 -E 2001 % 20¢
< st =
< :
& 2001 g 100t \% 1ol
2 100} = &
- EIRs -
LT LL% L&» 0 B B 0 —
* G 2
«& @fw xﬁ\iﬁ 0\%&{ y %X@\f) ‘Q)’\%\&

E1 2AARDEIMEIREE (A .

24 RJG cTnT 5ARSNEER AT R 69 48 KM 4%
(K 2) SR : RJF cTnT 5 SME BRI a] 25 F
I (1=0.543, P<<0.001) .

~

r=0.543

o P<0.001

Q °

E3r

. °

&

=2

=

=

H

o

um 1r

&

0 ’ , ,
100 200 300 400
PRSMIEER I 1] /min

B2 wSMEIREESAESE 1 X cTnT X

N TR A 3y B B A P U T R 119 3 82 it DT o
SESHI PVE, KAERE S 84.3% ° . Ellensen % ©
KIVEEAF29 0.07% A N T i 4 8 3 kA i A
B, AR S S & PVE 3t 62 f] (92.5%) ,
Hrh i asEs 41 4] (61.2%) , SEEARFIY 405,

MBS A I N TR i ] I 2H 208 A PN s,
B R R AT e -5 N TR BEBAR BT B RO
BFARTA . K0 Dh6E 2 200 1 2R
N TEm iR . R PVE, N TR /N
RO G . SO B R S SR 5 B AS L 55
5 2 N TR A 2 A8 ek S i e 1o A G
i B b TGF-p1. HEH C A H S /KF-TF
LRI A A B AR R b, B
P S A A RS 2T Al 2 AH i, TR N R 4H

@Bk FFFIE (B) RARFE 13X WBC (C) EbER

ML A8 S S A S R LS T 4 i
Milewski 251" % B4 /N 9 3 55 R ~F (/N T
21 mm ) AR AN Lot v Be 5 2 T ALK
F Sk i B I 5 R TALMORAT B .
AHIESE T O T AU 3= 30 RO I 55 55 P R A
314 (75.6% ) 5 MIRNEE/NTF 21 mm # 23
B (56% ) 5 PRFEHFR (1.7040.15) m* (95%CI
1.65~1.75) , SRR M. B TARBAS
TR E AR B 29 B (70.7%) , XA HES
RO B 4 N T AL 2R 0 R A A5 2 =5 3
T sh 12 F kAR g, B T AL 32 3h ok
TNAHL R RAER X, FERRAEBR S, S
B LW, 320 6] (48.8%) , WEWIRFIE A
*%ﬁTWﬁAIﬂW%%ﬂ@%&Mﬂiﬁﬁ

K-

H A T 104 55 3 A A N TR AR BE A
FARWBIT I A EAE R FAE 1973 4F, 1 Bjork
AR B Al A T E SR A SRR A
AR TR G HA PR A 2 A 5 3 ok 4L AR A M B B
li] K =5 3 ok e A st ) B g iR, HL 2 22 R A 40
THEE L (P<0.001) , RIMEIRET RIS AFS 1
REA cTnT K FRPFEIEMHLKR, AIIEKA
HMIG IR 10] K 3= Bl bk e P41 st [i) m] 338 i A s 0 LS
Y. Vitale 25 IAh, PRI T B AR 0] fES|
KRB B T AR B RAE N, AT 45 R bl
RIARJEH 1 R E A MF B, P UCE 41 41 i
W T A B PR AL (P<<0.05) . BESEREAR
Jei AR BE 0T 0] I e A 238 BT, R PR
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50 20 3 B 4 18] & A 0 &0k 10 491 (41.6% ) , Horh
BLFE 2 1) 1 2 4 B DU RE R A, (E B I mIE T
4.4 (16.7% ) , T i A8 55 ¥ R 2H & AE O R EAY 4
% (23.5%) , TTHITFARBIT. MESBHHRART
AT AR FARE R, PR AT
ARBFTAER, 50 b iU, Bl FARMAE T
Y 2 UBRHEARE B KA TTE AN 2 R A
IrEGRITRCER, 2 AT AR A N T AL F 3k
5 Vs PGuaw TMPG K LVEF 22 5 45 i 2
=X, H TMPG # (% % 20 mmHg LAF, £ ¥ 2
P TR T AT B N T AL = 30 Jokoe 1 A 55 5 |
AL ) A5 B 357 Ak B BAR ) F ARG ITRCR . T4k,
Roudaut 25 45 1% T A THL = sh ol 7 7z
B FRRY I A B AR, I B A B AR K S R A A
B, TERR A S A B A i XU
ARSI R i 4 5 A2 R P O B 4 R R AR R
Fhim, FEIX 7 TR E R AT BB TR I ST
R, (HPE 2R M TR E L.

TTE &8 i A N THARTIRE ISR H R,
AT N TR D) e R R, A B 48 S0
57 KU E A IR R TR E S
4~6 Ji, BFEHEO@A, N TIN5 71 2= 5
E, HBGHEITH 1 IREEZE TTE Ky, XF TAHAff
F A AN HT B TR TR AR AE E B ik ok
FAEA Mg, Tlsg =R A D E I RERY
B, BAER WML TTE BEY " . — 5w, 7EAT
R HEE W I B TTE X1 N T34 BH A 117 7
RUE R, F—HREN 2R TTE B2 B
OB R 22 6] 19 TMPG 34111 20 mmHg 5% 5 %2,
TMPG =40 mmHg, W7 &N THNGEAF e BT
B ACHIFSE Hh A B I 2 e PR L e R
HII TTE $EAl A A T AU 32 3 BT ES Vs PG
I TMPG ¥4 N AR5 BEVEAE BELAY 2 K, HL
2HMERIGOI R L. J—Jrm, TTEABT
N T AR L it PR R 3], O TS i L 1 A5 B 7
Jrt PR AL 45 B N T RIS DL IE ( patient-prosthesis
mismatch, PPM ) , Ifil #4 I A% 5% il 4 55 o B A
£ PPM BT 2 8 TTE HELRAG A HEBR IS A
B NTE T BERR AT, 254 TTE 245094 &0k 1 L
( effective orifice area, EOA ) K IFfE izl .

i I A% 145 55 7F TTE M —4E#B 7 % E R
W), M RARmA . BRI, AiGshE; ImE s
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