PO L A S 2017 4F 3 45 44 4255 2 )

Int J Cardiovasc Dis, March 2017, Vol. 44, No. 2 c 65 -

U 5 18] 4% 5 B s T 5 1 e

EER MEE ABR FOF

[{HZE]

5 G A A% LI A A Bk By R W9 4§ AT, £ %K £ T Bachmann R,

RSO E PR BERTE, TR LI E3 A, T 5 Akt e k.
N3 g ) A 3 PR B PR AR R & TRARAT A, JF L83 K W 3 e, 8 5 A A% 3 L
AIE R BN TTABE SR B PR ERTEGEK, P FHSHERT KE
RARE S F 3B AR )RR ARG S IR | B IR R A5 4R A AR B o B S TR

M50 2 A A%,
[<%2iA])
doi: 10. 3969/j. issn. 1673-6583. 2017. 02. 001

G B AL B A 4 SE g R
Bachmann % (Bachmann bundle, BB) . 5 R ¥ ik 5%
BRI 57 T BB UL L B I3 55 Ak 1 5 [ B 2T 4 L it &8
A {000 s e J 000 ) 25 [ B £F 2 . Tapanainen %5
WHIE B FE 2 PO ) 0 5 R Rl B 1 72008
B 5 Hirh 69 Y03 1 BB, 19 Y0 i 4 B 15 55 14 2
Vi) By 2T 4, 11 %6 38 3 ek R i Bk 52 BT 0 LR,
Lemery 560 R FARSE Al bl £ AR B 5% & B . SO
Hral Ay R Y BB s A by . R RARE
Bachmann & 4 i& T .0 5 (8] 1% 5 [ # (interatrial
block, IAB), Jt45 th H 5 5 800 s B gh (5 B . (5
TENG IR SE B R 32 3 L A, A SCHEIR I 48 R
TAB PRI SR R I BRI R
1 IABMIEN R

S P 4 O M 0 Pl AT 5 1% 5 2 A o () I T
RN OB ER P v, Pk —H& <110 ms,
TAB 5& SR A s FZE B 1) ik i e 0[] 224, 250
J& BB A& F [ R P TE =110 ms, IFH 1
AUk,

IAB ] 23 S Lo 0L I BE. 853 v &6 2 1k
(partial) F1 3F &P Cadvanced) 7™, #4344 TAB 4
15 12 TAB, #f e TAB (45 11, [ & IAB, IAB

FAIFH . T ERBEEE I H (14ZR1436000) 5 1 i 4
X DA ARG E T IAEAA T IR % B) JWRC2014D02) 5
i P2 T B R B0 H (ZK2015B13)

VEH BT 200040 0 B2 B I A6 1L 1 [ 00 2240 B O P R (3%
THE R AV A RO s R EICER B Al E BeO RN D)

EEEH FDE R, Email: munaiyisun@163. com

W3 F 18] A% - P ; Bachmann SR P ok 5 o 42 KR

IR P g i) S FE , BT 1 B ) 2 KA Py
&, BAPEIAB HIABAEA LI & AVF &
6 P U1 s gE vk TAB £ T BE S B IE i M ] P
P FWAE B3 sl hy el A2 1) Sk U Il GECES |l 100 Br
[F1) £ 3 S5 1) 61 5 BEL A S50 i P IE S
WAL SO/ AE 1 R B B3N J7 1) o T 24 A 2H 43 2732
TRk P AIE SNSRI ok 1T BE TAB, #FJEk
IAB @ H G I AR L HE A IF VI S8 P K
ZARBF(PHH) <40 mm » ms &,

A IO B () 4% S ) (8] B AR JE 4, {H IR —
FHA . 7RO KRBy, DR E R 4ia kT
HAL IR R G0, o AR T 0 BN AR D A% I
(3G, MBSy P 5 B 3G I (H S B0 s (R A% 5 5
RAERHM . 48R, LD R B P S i ik
DR TAB, AL AR EK . T 0 b
[i] £ 1) PR 3 1 F2 2202 BB, Ktk BB % 5 550 2
FHCIAB 5 WE A

Bl AF I 1 3 KL TAB (9 & R BB W T
<353 NBERAER A 9%, 11 >50 B NBER A RN
40%~60%.,

2 IAB HRIE A RN

s BRAEBIE 5T B, TAB B R AG 20 i 45 44 B 3R
W S A B A4 R 1] e it 0 AR 5 il 1 0 B L 2R
BRI A AN . BIF ST R B A R ) DT AR B
5 P PTE B A O, e I IO BRI IR IE Y0 s LH
T TR ML T kA R . TAB B9 & A B A 1%
PRI R T I, LA U it B g AN B BT RE S AR IS
WK A0 P i L R A BRI S A O, ] HE



* 66 PO L A S 2017 4F 3 45 44 4255 2 )

Int J Cardiovasc Dis, March 2017, Vol. 44, No. 2

5.0 Jy 5 GO ) FZS & 567 i B 300 B ik
T EA K. SO NUAEIE R Kt by 32, Pl i
Yo, B O AR R AR T E . RO ERE T,
FIPRFAST T A P ik 58 BE Wi/
3 IAB MIlEREX

O LD P B RIS IR R 2 B 3R R P
WL BE Al R A2 B W) A% B A2 B I A2 (mm) =
2.47%10.29 X Py FE B (ms), P I 55 >110 ms
XTI W22 i 1 R R AU R 90 %6, BRI TN AE Ky
74265 TAB 0] R EUL G g SR E K, R B 4R
TP 72O 28 US4 B S B0l 3 bk 42 s R T 5
A K IIREREAIR. AU LM, 570 IAB &
FHEG TAB BB 35 72 i 3 1 o 022 B 3 i 43 5509
REAL,
3.1 IAB L SR F

HEREPE TADB £ A 70 b5 3 K B 1 i PR A R
W ORA RN & T AL b i Rk e i K
Ik TAB H#E%), Deftereos 2554 1 1 Aif B
PERFFE & B, TAB RRAE K 1 ms, J5 Bk A R 380
7% . PUERTE , b FE AP D B 12 e 1 AR
KiK. Enriquez 25 17 187 11132 52 5 45 T ik
ARG G5 b sl 3 o 67 B (35. 8 V) B KR b5
i BP9 o . g EME TAB RE BBk AR R B E
FIC IAB & (64. 7% XF 29. 4%0) . Hik B TIAB
R B B R BN F- . Teuwen 250 7E R
Bl ik 55 I B AR Hhox B8 3 R AT A AR BB X
B 25 R R IR T AEAE Dy Wi (8 3 BB AE S B K
FREE#E L FERK>10 ms 5AR)G &4 B8
WA C., TAB 5.0 5 D e F i i) 2= 22 4k an o b5
PR 0 b5 £ Al R T FEAR AR OG0 s K
Az S GE R RITE 2 RO O JE R A AR U S5 7R 0 P
R He SRR 2 v A7 DX 38 o0 O 0 4R 7 0
FELELT YL AL R BB s A0 AS 5 O I dab 1) 88 T P 00 U
I3 » WIBR Ay £F AL G O LR ™7
3.2 IAB 50k % 3 4642 B = % (HFPEF)

IAB 1] §645%5 & HFPEF, Eicher 25 v T
29 f5) HEPEF f& 3 5 27 {5 4F % AH VT T | 77 75 AH [7)
DA fE B R AHTC O AE R R 45 R LRI
HFPEF & E A P kK, B0 8h KRR A7
FER R A B DL KB S 0 B ) BB AE R
(IAMD), H IAMD>60 ms 5% A Jfm E/e’ [
HEBEAI G, HEDN _F AR R B AT RE M0 J 2K R 4 45
A AiE Catrial dyssynchrony syndrome, ADS), R

TAB 33U 5 4 1858 {70 o HE 25 B 6] 4 8, 1<
W BRI 5 | R A B Fe s e T v S o I g Pk
TRE. PER TAB RIS 304 B YR e B g JE R T
B 2 D WO I R 8 Ak T 422 3 G LIRS (2 i &
(S A ) s 77 A 28 0L — AR e B 4 1Y 1L 3 ) 2%
3.3 1AB 5 @R bisB AR IR IR (RS JR)

Myrianthefs 22 X #1124 600 B & UEF T
B PP AR B P U TE BE AT LAYG Tz W i Uk
P MR RS T . ) — PR IR, 2 805
Ak IR TAB A Az 28 5 35 i 1 J0.C JULIR I 31
P& I A . R s S it B TAB s )R A
TAD i Ji& 156538 3l - B il 35 0 % 29 ) OB ke 1 48 A
A 2 BB A O R 12 T A U (86. 190 X
81. 7%,

3.4 1AB L pEBR R 4 1% 42 4 4E(OSA)

OSA BFOERRE KAER R E & TIEH AR,
WF5E 3, OSA F2 AR 5 P 58 5 B B AH 26,
rEE B OSA B35 P BB Wi, 3X AT R AR B
T OSA B P OIS 8 R A2 S8 i) Ji TR, B
OSA 35 i 3 ik i He o0 F5 0 Ay 345 i 45 20 P 3
Vi LA KBS HCBESE I S 2 R B MO AR
3.5 IAB 534k

RGN RAE T B0 b5 H A A L AR AR N I
SR P BE BT AR | s R) B R L 5 ] B bk E R
P a1 B A JES | B 1] B U8 A A 22 1 | v 25 ot 57 £ R
JEE R 2 T 5 2 TAB, NHANES #F782 i,
7 TAB ATAE A I RS B 1005 A AU [R5, {HL 75 il
MEPERFIIESE
4 IAB WIiRYT

H AT 25 s i)y TAB B BRI A7 80F
A NG DRI B R M55 5B K R e g
il 7 CACED Sy Ak Rp ek b B i) i 52 13, HL AT BRI AR
BE P W TERE AT RE ML S O WLEF 4E 4L, T
BijCo o A o I A R 5K 3R A2 AR B 7R A AT 4 e P
L P B B 4 0 B AT RS iz B S R AR P i B K
B S DN 132 B D B A

KT TAB L P FaY 7 75 I BFFEAHR R £
Burri S50 5 P 22 s R 00 S0k I 37 3 1 2%
RO » 2 B o e 9 5 e AR ok 52 O sy B30T o)
P[] B s A O A 8 T g 2 3 2 s W s D g 5
AT 20 B & [R5 P T 1) B sl A0 o P B
AR 25 AN I 52 s B2 7 XU 4 m] BRI 0 5 P B



[ B O LB A 35 2017 4F 3 J 5 44 4255 2 1]

Int J Cardiovasc Dis, March 2017, Vol. 44, No. 2

.« 67 -

SR, Rubaj 2025 78 TAB % v L X B e
FAT O H AR 25 5 30 s U5 e #mT AT B M R
JK L C ROV R A A R -6 K F-. SAFE
T VNSRS =V R ERE TN (MDA EI T ok SIS
E T 795 25 52 P 5 55 B iE (SSS) (8 3 by B ) F5 2 1k
Jie o AEURT DL 4 0 5B 43 S8 1) P 8 BE  HEIUAIR AL B
(] B S 40T SSS 9 TAB f8.35 11) by B i Ji 7] R e
2B /E . X 5 EPASS #F 58 1 W i — 87,
iR SE R TAB B85 OG5 B O B 2 F A

L0 P I B 4 BB AR AT GE T 0 B b8l L D B
1R AHAS B AS e /N F R R RS R &
St PRI H R8I AN HE 7 5 2.0 B i T T
IAB B35 1 G O AR B IIRYT .

Laurent 25 WA TAB. 22 by % A 0] 45 54
7o s Fe i 3% MR T HLJC A% Gt B 1 40 B AR IR 6
HFPEF [ il i s R bk sz B G B i B A
DEERETEBR M, I8 3 A1 £ 800 5
GEAELA AAIR) BV A LG 6 min 54771
BT A S 30 s M KT B S AR, O A
BEFFSE R HT IR, E/A L E/e” HLE P B N RE.
ZMFFEH 6 min 24T ) ECE Y EL B (21 26) 5 X0
ZEZ DNV e S S (1N (1 T RN A R s i
it BB 1Y AR 5 AR EE AH L (MUSTIC i 5 oy
23%0) 0 FRXT IAB 43 HFPEF %, & 242
HIV 3 20 b 4 48 P 56 B2 AT RE 6 2l 3 0 D) fiE
AR

s % X W

[ 1] Ariyarajah V, Spodick DH. The Bachmann Bundle and

interatrial conduction [ J]. Cardiol Rev, 2006, 14 (4):

194-199.
[ 27 Mitrofanova L, Ivanov V, Platnov PG. Anatomy of the
inferiorinteratrial route in humans[]J]. Europace, 2005, 7
(Suppl 2) :49-55.

[3] Lemery R, Birnie D, Tang AS, et al. Normal atrial
activation andvoltage during sinus rhythm in human heart: an
endocardial andepicardial mapping study in patients with
history of atrial fibrillation[J]. J Cardiovas Electrophysiol,
2007, 18(4) :402-408.

[ 47 Tapanainen JM, Jurkko R, Holmqvist F, et al. Interatrial

right to left conduction in patients with paroxysmal atrial

fibrillation[ J]. J Interv Card Electrophysiol, 2009, 25(2).:
117-122.

[57] Lemery R. Soucie L, Martin B, et al. Human study of

biatrial electrical coupling: determinants of endocardial septal

activation and conductionover interatrial connections [ J ].

Circulation, 2004, 110(15):2083-2089.

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Chhabra L, Devadoss R. Chaubey VK. Interatrial block in
the modern era[ J]. Curr Cardiol Rev, 2014, 10(3);181-189,
Bayés de Luna A, Platonov P, Cosico F, et al.
blocks.
consensus report[ J ]. J Electrocariol, 2012, 45(5) ;445-451,
Kitkungvan D, Spodick DH. Interatrial block:
more attention?[ ] ]. J Electrocardiol, 2009, 42(6) :687-692.
Third-degree

Interatrial

A separate entity from left atrial enlargement: a

is it time for

Bayés de LLuna A, Guindo J, Vinolas X, et al.
inter-atrial block and supraventricular arrhythmias [ ] J.
Europace, 1999, 1(1) .:43-46.

Alarez-Garcia ],

Vives-Borras M, Gomis P, et al

Electrophysiological effects of selective atrial coronary artery

occlusion in human [ J]. Circulation, 2016, 133 (23);
2235-2242,
Ariyarajah V, Mercado K, Apiyasawat S, et al. Correlation

of left atrial size with p-wave duration in interatrial block[]].
Chest, 2005, 128(4):2615-2618.

Goyal SB, Spodick DH. Electromechanical dysfunction of the
left atrium associated with interatrial block[ J]. Am Heart J,
2001, 142(5):823-827.

Abe Y, Fukumami M, Yamada T, et al. Prediction of
transition to chronic atrial fibrillation in patients with
paroxysmal atrial fibrillation by signal-averaged
a prospective study [ J]. Circulation,
1997, 96(8) :2612-2616.

Deftereos S, Kossyvakis C. Efremidis M. et al.

electrocardiography:

Interatrial
conduction time and incident atrial fibrillation: a prospective
cohort study[J]. Heart Rhythm, 2014, 11(7):1095-110
Enriquez A, Sarrias A, Villuendas R, et al. New-onset atrial
fibrillation after cavotricuspid isthmus ablation: identification
of advanced interatrial blockis key[J]. Europace, 2015, 17
(8):1289-1293.

Teuwen CP, Yaksh A, Lanters EA, et al. Relevance of
conduction disorders in Bachmann's bundle during sinus
rhythm in humans[ J]. Circ Arrhythm Electrophysiol, 2016,
9(5) :e003972.

Kottkamp H. Human atrial fibrillation substrate: towards a
specific fibrotic atrial cardiomyopathy [ J]. Eur Heart J,
2013, 34(35):2731-2738.

Hirsh BJ, Copeland-Halperin RS,

Halperin JL. Fibrotic

atrial cardiomyopathy, atrial fibrillation, and

thromboembolism: mechanistic links and clinical inferences
[JJ1. J Am Coll Cardiol, 2015, 65(20):2239-2251.

Eicher JC, Laurent G, Mathe A, et al. Atrial dyssynchrony
syndrome: an overlooked phenomenon and a potential cause
of 'diastolic " heart failure[J]. Eur ] Heart Fail, 2012, 14
(3):248-258.

Myrianthefs MM, Ellestad MH, Startt-Selvester RH, et al.
changes during

Significance of signal-averaged P-wave

exercise in patients with coronary artery disease and



e 68 o

[21]

[22]

(23]

[24]

[25]

[26]

To

PO L A S 2017 4F 3 45 44 4255 2 )

Int J Cardiovasc Dis, March 2017, Vol. 44, No. 2

correlation with angiographic findings[J]. Am ] Cardiol,
1991, 68(17):1619-1624.

Apiyasawat S, Thomas AJ, Spodick DH. Interatrial block
during exercise tolerance tests as an additional parameter for
the diagnosis of ischemic heart disease[]]. ] Electrocardiol,
2005. 38(4 Suppl) : 150-153,

Maeno K, Kasai T, Kasagi S, et al. Relationship between
atrial conduction delay and obstructive sleep apneal J]. Heart
Vessels, 2013, 28(5):639-645.

Magnani JW, Gorodeski EZ, Johnson VM, et al. P wave
duration is associated with cardiovascular and all-cause

mortality outcomes: the National Health and Nutrition
Examination Survey [ J ]. Heart Rhythm, 2011, 8 (1):
93-100.

Burri H, Bennani I, Domenichini G, et al. Biatrial pacing
improves atrial haemodynamics and atrioventricular timing
compared with pacing from theright atrial appendage[]].
Europace, 2011, 13(9).:1262-1267.

Rubaj A. Rucinski P, Kutarski A, et al. Cardiac
hemodynamics and proinflammatory cytokines during biatrial
and right atrial appendage pacing inpatients with interatrial
block[ J ]. J Interv Card Electrophysiol, 2013, 37 (2):
147-154.
Lau CP, Tachapong N, Wang CC,

et al. Prospective

randomized study to assess the efficacy of site and rate of

I O O O O O IO I

cure sometimes,
to relieve often,

to comfort always.

[27]

[28]

[29]

—_ 5&1//141/ ogt/'wt;fz%d/h‘yﬂ Zfz{ézpf/

A, LR,

5%, 28 m,
A, FEE,

RN RS RNy

atrial pacing on long-termprogression of atrial fibrillation in
sick sinus syndrome: Septal Pacing for Atrial Fibrillation
Suppression Evaluation ( SAFE) Study [ ] ]. Circulation,
2013, 128(7):687-693.
Verlato R, Botto GL, Massa R, et al. Efficacy of low
interatrial septum and right atrial appendage pacing for
prevention of permanent atrial fibrillation in patients with
sinus node disease: results from the Electrophysiology-
Guided Pacing Site Selection (EPASS) study [ J]. Circ
Arrhythm Electrophysiol, 2011, 4(6) :844-850.

Laurent G, Eicher JC, Mathe A, et al. Permanent left atrial
pacing therapy may improve symptoms in heart failure
patients with preserved ejection fraction and atrial
dyssynchrony: a pilot study prior to a national clinical
research programme[ J ]. Eur J Heart Fail, 2013, 15(1):
85-93.

Cazeau S, Leclercq C, Lavergne T, et al. Effects of multisite

biventricular pacing in patients with heart failure and

intraventricular conduction delay. Multisite Stimulation in

Cardiomyopathies ( MUSTIC) Study Investigators[]J]. N
Engl ] Med, 2001, 344(12):873-880.

O £%:2016-07-12 #-w :2017-01-28)

AR S - T 1050




