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Research Progress of Left Atrial Thickness
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Abstract: Based on the existing conditions, some reports have used heart specimens, multi-slice spiral CT and cardiac magnetic

resonance imaging to measure the thickness of the left atrium. We can integrate the results of different measurement methods to

understand the thickness of the left atrium.

KGRIF . ESHERE; ShARA; % Bk CT; SRR

Keywords: left atrial thickness; cardiac specimens; multi-slice spiral CT; cardiac magnetic resonance imaging

DOI: 10.12346/pmr.v4i3.6704

1518

A2 3 L FE O 7 T B S — oot g 500
W 7200 B TR N A BTS2 S E . B
SR 20 B L OB AT

CBIRED (FFR BRI ) SR HS T LI —Fh
. B AT R B R 2 R IR,
BT SR BT IR o o B JRL 75 (B 3 0 0
(MO RS, 7E B IR A WL P B T 1, T
BA9IATT, 2019 4RO E OB 2 / 2 EOHEH 2 / e
5 5 WS T T ST TR o 245 00 L B I 2
BRBRIG G REIATT 7 O, AR L 25 TR e B B
I a 24, SRR (KB R A SR 45
T IR K BT B Bl O BT R R e, (ARG B R
] B — DA T R S 0 ol B A R 5 K
(ORI A, Tt 5 AR T A SR VR . I
PO NE S FLAO R N, 5B R P 0 B AR T
U3 LB 0 S T IR O RE PR, BT R, ZEb B

JEE BN T ailE B & ROBER R IEARSE By SRS L D RE S
FE AT IS IR A TR O P 5 BE 50 s B WL RO AR, $E bt
ARG B RGBT PR R . P 20 B TS B P T 9 i e
WU,

2 EF LR ANEZLCEREE

SR T ONERRAS 110 b BE SRR A B3 R FH R RO 2
B AL E AT B, — IR SEAE 34 AN O IEPRA I T
20 B I ASEROL A REJEE , 2351k HiTRESZ 1.86 = 0.59mm,
I F /1.6 £ 0.48mm, J5 BE & 1.4+ 0.46mm, 0 7 IR /2
1.06 = 0.49mm, J[A] B J2 2.2+ 0.82mm, X 6350 38 ¥ S
Jo B S AT R BN o OS2 ST I DX 3 JEE e 1Y
FRAL,  H BRSO AR A AR s Y A P
£ 298 FlCMERRAS AR RAE BRIk =1 (SPV) | 72
L ERER G (CPV) ARk Z ] (IPV ) =4l
SO T AU IR . R A0 s 1 RE TR N B R AR
UIEIE,  (SPV, CPV Ml IPV JJEEE 4354 2.3 + 0.9mm

[1EETEN ) RERES (1996-) , L, WEIHLEMA, TEEmL, WHEARFETT.
[BWREE ) XBRR (1981-) , 5, WEEHGEMA, 8L, BIFEEIT, AFOIEARATR.

151



LHAEFMR - F45 - F38 - 2022F6 A

2.5+ 1.0mm, 2.9+ 1.3mm) ., WAELEKHFRAEE [ KIE
T BurrHall %5 A& S S (30 430 T i i IX SR B 1
HNAE 36 DU MEFRAS T = AR R B 18 X 200 B e S
A, AR A | A K T S R 2 R AT
FEREF I AR BCGAT R [ A, R R, AL 8 A
SR, FER AR L A I VK B ST 16 2 [ S I S RE
A0 ek i SR DK TSP T 1T 10mm &b, RTRE b AT B
S g IO T - T T 10 Smum A, 75 MR T RE L 2R R
M5 BE U 4518 . fE =AM, /Y. JERERE
FELIR L, N AR AR, XS 2 RIS
EIANE, AT REAE IR AR IS, e O At ok i B -
HTORS | Jo BEFNR S A RE LA o L A 000 Ik 77 1
A P K T T PP TR, ITERTRE 2 K
(R REJEL R AR v A i K T B B JEE . AT F 9 T A 200 )00
WA AR L35 428 PO A S0 2 O EAF LB BB DO WUR RS, AR 22
OHALRFBAL O RIS, Hik B NG =AML
WIHGUREEAR I . FE & B B SR R 5 42 D H Y
TEARAT S RERRY F00F F R PR L AR S RN 7 3 78
AR B A U LA A X a1 2 85 4 L 2 ) S
J& ., FHIFIE ™ e 45 BEHE D NERE FAET B AR S
LB S 7E . A A AL ) JRE R S Ly 2.8~12mm,
FFE A A5 T AR e 7 P 8 11 1 3 Y L

3ETEEER CTNELVEEE

HHT, ZZ85E CT M4 MR T &) 1z W I T0 A8 95
RIS, AT A R G A R AR O IR |
SRR TIRE . ARITTRN, JRRERAE S . BERRIRO . DU AN
AL, WO T AR EE, OFEENEE S AR,
3.1 RFERNE

¥ 180 BTG L i A Sl 1 fE 2 PV i/ NT 40 %L 40~49 2
50~59 % . 60~69 %, 70~79 % . KT 80 B, LA
BE I JBE R VR & 0.7 £0.2mm . 1.1+ 0.3mm, 1.5+ 0.3mm,
1.8+02mm. 1.9+02mm. 2.4+ 04mm, 0 5¢IF 52 %5
RIS, OB R E n
3.2 WERRNE

A R UK 186 B Ay oA I Ak B AL R skt
Gr AR IE B AL, A0 R MR Bl
K 2.4+02mm, FELEVE G SN 2.1 £0.2mm, IEH# T
oH 1.9+ 0.2mm, B & M 5 B0 /2 B B JEL B I & 1 AE
WA, UGHHREE AR S W R AT . MR RS B
BE )RR TR D W R A, E I ULEH P A &
FE R LUl /N TR R AT A A5 A s
HRERNTFIE® AT . FEER, A A" AE 25 61 5 B oA
50 {51 JC F B sk 3 v S BE RS, AR A A0 o T RE JELE Oy
1.93 £ 0.44mm, *fHRZH K 1.65 £ 0.44mm, HAEH LG
BEF 1.93 = 0.40mm, XFHE41H 1.61 = 0.31mm, 75 55 Wi}

152

L BRI
33BRERB/EANE

BEJE A BE 5 Br R KA 5. A AAE 128 {5l PAF . 85
CAF By Bl 35 X BER, L IICIEJE PAF i
J& CAF, BRIk KR | KA b 1A X R
W TARE LA™, BH NAE 732 4 BE il &7 0 b G
BE, 270 MBI EE K, R GRE R I IE RS
i 1.61mm FI 1.39mm!"™, 2 JELRE B34 i s &= & A
(CUNERTE 0} Z T
JA4RIEBEENERNE

W JEL A 7 AL, MG RE I SR TR, S5 IR
Wl ARIEAE " e 64 Bl ERE LR T 12 M7 E (]
S 4 Smm AT E RO ) |, B
L PREJE 1.89 +0.48mm, WS REESN 1.43 £ 0.44mm, R
We K Sk 2.05 £ 0.47mm, 2 AN A 2.10 £0.63mm, 1 I
JERER 2,15 0.74mm, Wi J 25 A TR 31 N4 8 I o R
PR 260 Py BE SR Bl 2.4 + 0.4mm., A AU X 59 4
TG AR L (o SCh R TR K O RLAS0 B 2 ()
10mm %3 [RIALS DX ) T IBREJRE A2 A T 0 i g ok 2
AL T 8 AT, AL R A E R (&£)5
BER 1.8 +03mm, A5G TEEN 1.9+ 0.3mm ) |,
JERERREJR/INT 2mm, X5 Z ATAE O AR A b 4GHE 1 A5
SRR,

4 ETFOR#EEIRRGEANEL CEEE
DS B REIARE (CMR ) AR B AR S, Eoxt
S IR S5 R VT ELA A i R i 1, AN B 32 R FH T
IS T U, FRATEE I CMR PRI ZUE 5
M4 brifE, TP 0T ARET T 420 B 2 Al ol 1
A LA —Fh 7 28 MR P 91 42 4k 1 = 4 4.0 2R i 25 i
AR IS o s B JEE U (1 Y TR AR 11 44 fg B R
4 2RSS LY CAF B3 h kAT T 9FAl, 13 @R
AL R Jy 2.4+ 0.7mm, CAF (3% 750 5 BEJE Sl
2.51=0.61mm. Il Ik B B3 AR S5 ) 8] P 220 s TRR 1)
JELRE 25 TR, M T RERURE B E A, HA A
RO AN AR 22 F W BV, ZJE, Hsing J 2N PP 15
151 B £ B T X SR AU T ] — L A T, R
W FLRTC B 7.0 £ 1.8mm, {4 FLE A 10.7 = 4.1mm,
[FRE SR T3 RS 10 B BEJR S8 . st g, G
TH Bl F 0 ) P BE TR Tmm,  HRZEOREL ERFSE
FHA RIS B E TR, X AT AEE T Smm A1)
FJEL T B 3R LA BRI K, HAK CMR 20 44
TR Ir =, HHRAT, CMRAFHHIC 5 RE B (1 fE
FITT 2352 B Y HT AT HI Y CMR 2 55 19 25 18] 43 3% 24 19 B 4
B, Varela M 48 A P 7E 10 Z R, 2 2B EiRHE b
i FBTRIY MRL D730, A5 R R R RS 20 s



Practical Medical Research

2.4%0.7mm, 2 {5 55 B AR 0 5 JER 430 R 3.1 % 1.3mm Al
2.6+ 0.7mm, FTF IR AL RGN B I 1Y 7 A TC R 29
XAEZ AR PR — O T, HPFeg R 52 A CT
HRAEZE AR —3L, Zhao T 4F A I i 40 HE R X L3 o
MRI X —& B SRR, SO 63 2 Lthath T
SHEO P IRER, R E T R AR FAERE, WA
TR IITAA LT, WREE, A B TR B RS A AR
SHERSTIEY T T

SETIHEERRZKGENELLEEE

SCRTARIE A FF 00 o 2 D B JEE A AR A AR 22 B
A @ R R A O B 2 . RIS R R BE I AS
AEE PO Sun JY ZE N BT IR R T AL R REMURAR Y, AT
S AN 2200 B BEIRE , 1T /st 2000 D RE TR A 42 )R
ST ORI, Wang Y 25N 2N BFSE AL —F AT LA
E SIS0 P REIR I 7k, FRAERIMIR N A0 s B
V2R TR MRS O A R B B
TRRERS STEURL D = 4E0 B I W S AN AT AL, AR N
8%, WHUAILE I >7%, A Al Rl b Wi 3 1l bR
LW B R RTERLAYT R I RS S o Karim R %8 AP
FRABBETE —28 OO ECRC 10 61 CT R AN 10 610 IEAZ RE K )
W T RER A I, JEE T — AR BE RS, R
TRIRRE AR, 8T AT T & 9 B4 SR . Teres C 55 AP
MR AU Z R R A A0 BRI = 4R R, JT4E
i3] CARTO FAL ARG, ARG L D BE IS EE 8 FH A PR Y
THmlAEE, SCEHLLABMRASIRER . BT A IR 7 Al
T o 25 1 T P R A5 v P B B B R o SRR TRV J 5 B
WA K RS Z R THRA O R ILT—FE . 0T T BB 4
(4 20 s JEEE BV, Oh-Seok Kwon 45 A B ¥ % T —Fh il i
OME CT PG B = A0 B JEERE AR, ELE S
AR R S B EAIAT, AR 25 RIS Hp A 30 Y
Whitaker John 25 A B9 % 193 44 32183 19 60K 3l bk i 2 %
BT LA BRI, JE AR TSR ) = e R . 1
e D ATRER IR EE I, otk B R o 200 B BEJREAE 220
FrJa RE N BEi (1.14mm ) o R4 A 260 B BE TR S 2 FiF
FEARA (7 FE AR L

6 &iE

i ERNIR, ZE0 PR AR, RV TR f 5 A AR
B, O DREMARE . LA TLSEI R 5k i AR — S
o S RN (81 F) O AR AR T BB 2R 21 AL R AL BURN IR
7, T PR B B AR E AN BR A 25 ) 73 B AT RE 2 5 1
JAE 20/ Rl DRV SV S B W R TATITR 7 0 N I O N S
HEER, BUSRE, HaTof, ARG, B M
FTFZE 0 G REE PR . CMR 7] IR AR B3R 4, 35
FEH VLSS BV LU 25 Dot AR B0, ORI T CMR R IT

Ao B B JEE 41 U BOR A ZE  nfo] S Jn 5 BR Ef
ZEl P REIR, JEBA T E L ERR A I 0], AT TnT LAT
W1, BRAFHER 1) 2000 i JEE BE RS Al PR B A 5 A B 22 1) £ 5 AN
#riE.

5% 3Lk

[1] Song J S, Jin W, Hye-Jeong L, et al. Role of atrial wall
thickness in wave-dynamics of atrial fibrillation[J]. Plos One,
2017,12(8):182174.

[2] January C T, Wann L S, Calkins H, et al. 2019 AHA/ACC/HRS
Focused Update of the 2014 AHA/ACC/HRS Guideline for the
Management of Patients With Atrial Fibrillation[J]. Circulation, 2019.

[3] Inoue, Jiro, Skanes, et al. Effect of Left Atrial Wall Thickness on
Radiofrequency Ablation Success[J].J Cardiovasc Electrophysi
01,2016,27(11):1298-1303.

[4] Hall B, Jeevanantham V, Simon R, et al. Variation in left atrial
transmural wall thickness at sites commonly targeted for
ablation of atrial fibrillation[J]. J Interv Card Electrophysiol,
2006,17(2):127-132.

[5] Platonov P G, Ivanov V, Yen H S, et al. Left atrial posterior wall
thickness in patients with and without atrial fibrillation: data
from 298 consecutive autopsies[J]. Journal of Cardiovascular
Electrophysiology, 2010,19(7).

[6] Tan H W, Wang X H, Shi H F, et al. Left atrial wall thickness:
anatomic aspects relevant to catheter ablation of atrial
fibrillation[J]. Chin Med J, 2012,125(1):12-15.

[7] Stodowska,et al. Thickness of the left atrial wall surrounding
the left atrial appendage orifice[J]. Cardiovasc Electrophysiol,
2021,32(8):2262-2268.

[8] Damian. Anatomic relations between the esophagus and left atrium
and relevance for ablation of atrial fibrillation[J]. Circulation,
2005,112(10):1400-1405.

[9] Pan. Aging dilates atrium and pulmonary veins:implications for
the genesis of atrial fibrillation[J]. Chest, 2008,133(1):190-196.

[10] Nakamura K, Funabashi N, Uehara M, et al. Left atrial wall
thickness in paroxysmal atrial fibrillation by multislice-CT is
initial marker of structural remodeling and predictor of transition
from paroxysmal to chronic form[J]. International Journal of
Cardiology, 2011,148(2):139-147.

[11] Takahashi K, Okumura Y, Watanabe I, et al. Relation Between
Left Atrial Wall Thickness in Patients with Atrial Fibrillation
and Intracardiac Electrogram Characteristics and ATP-
Provoked Dormant Pulmonary Vein Conduction[J]. Journal of
Cardiovascular Electrophysiology, 2015,26(6):597-605.

[12] Yosuke N, Tamotsu S, Yoshiaki Y, et al. Heterogeneity in the left
atrial wall thickness contributes to atrial fibrillation recurrence after

catheter ablation[J]. Heart and Vessels, 2018,33(12):1549-1558.
153



LTHEFME -F£4%5-F38-2022%F6 A

[13]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

154

Beyer C, Tokarska L, M Stiihlinger, et al. Structural Cardiac
Remodeling in Atrial Fibrillation[J]. JACC Cardiovascular
Imaging, 2021,14(11):2199-2208.

Inoue, Jiro, Skanes, et al.Effect of Left Atrial Wall Thickness on
Radiofrequency Ablation Success[J]. Cardiovasc Electrophysiol,
2016,27(11):1298-1303.

Beinart R, Abbara S, Blum A, et al. Left Atrial Wall Thickness
Variability Measured by CT Scans in Patients Undergoing
Pulmonary Vein Isolation[J]. Journal of Cardiovascular
Electrophysiology, 2011,22(11):1232-1236.

Wi J, Mun H S, Uhm J S, et al. COMPLEX FRACTIONATED
ATRIAL ELECTROGRAMS RELATED TO LEFT ATRIAL
THICKNESS[J]. Journal of the American College of Cardiology,
2013,61(10):E307.

Chikata A, Kato T, Sakagami S, et al. Optimal Force—Time Integral
for Pulmonary Vein Isolation According to Anatomical Wall
Thickness Under the Ablation Line[J]. Journal of the American
Heart Association Cardiovascular & Cerebrovascular Disease,
2016,5(3):003155.

Daccarett. MRI of the left atrium:predicting clinical outcomes in
patients with atrial fibrillation[J]. Expert review of cardiovascular
therapyvol, 2011,9(1):105-110.

Chelu M G, King J B, Kholmovski E G, et al. Atrial Fibrosis by
Late Gadolinium Enhancement Magnetic Resonance Imaging
and Catheter Ablation of Atrial Fibrillation: 5 - Year Follow -
Up Data[J]. Journal of the American Heart Association:
Cardiovascular and Cerebrovascular Disease, 2018,7(23):6313.
Ginami G, K Lopez, Mukherjee R K, et al. Non-contrast enhanced
simultaneous 3D whole—eart bright - blood pulmonary veins
visualization and black - blood quantification of atrial wall
thickness[J]. Magnetic Resonance in Medicine, 2018,81(2).
Yokokawa M, Tada H, Koyama K, et al. Thickening of the left
atrial wall shortly after radiofrequency ablation predicts early
recurrence of atrial fibrillation[J]. Circulation Journal Official
Journal of the Japanese Circulation Society, 2010,74(8):1538.
Hsing J, Peters D C, Knowles B R, et al. Cardiovascular
Magnetic Resonance Imaging of Scar Development Following
Pulmonary Vein Isolation: A Prospective Study[J]. Plos One,
2014,9(9):104844.

John W, Ronak R, Henry C, et al. The role of myocardial wall
thickness in atrial arrhythmogenesis[J]. Europace, 2016(12):

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

1758-1772.

Varela, Marta. Novel MRI Technique Enables Non-Invasive
Measurement of Atrial Wall Thickness[J]. IEEE Trans Med
Imaging, 2017,36(8):1607-1614.

Zhao J, Hansen B J, Wang Y, et al. Three - dimensional Integrated
Functional, Structural, and Computational Mapping to Define the
Structural “Fingerprints” of Heart - Specific Atrial Fibrillation
Drivers in Human Heart Ex Vivo[J]. Journal of the American
Heart Association Cardiovascular & Cerebrovascular Disease,
2017,6(8):5922.

Martin B, Ronak R, Gernot P, et al. Three-dimensional atrial wall
thickness maps to inform catheter ablation procedures for atrial
fibrillation[J]. 2016,18(3):376-383.

Sun, Jing-Yi, et al. Left Atrium Wall-mapping Application for Wall
Thickness Visualisation[J]. Sci Rep, 2018,8(1):4169.

Wang Y, Xiong Z, Nalar A, et al. A robust computational
framework for estimating 3D Bi-Atrial chamber wall thickness[J].
Computers in Biology and Medicine, 2019:103444.

Algorithms for left atrial wall segmentation and thickness -
Evaluation on an open-source CT and MRI image database[J].
Medical Image Analysis, 2018(50):36-53.

Cheryl T, David S I, Diego P, et al. Personalized paroxysmal atrial
fibrillation ablation by tailoring ablation index to the left atrial
wall thickness: the 'Ablate by-LAW' single-centre study—a pilot
study[J]. EP Europace, 2021(3):3.

Left atrial wall thickness of the pulmonary vein reconnection sites
during atrial fibrillation redo procedures[J]. Pacing and Clinical
Electrophysiology, 2021,44(5):824-834.

Kwon O S, Lee J, Lim S, et al. Accuracy and clinical feasibility
of 3D-myocardial thickness map measured by cardiac computed
tomogram[J]. International Journal of Arrhythmia, 2020,21(1).

Lee J H, Kwon O S, Shim J, et al. Left Atrial Wall Stress and the
Long-Term Outcome of Catheter Ablation of Atrial Fibrillation:
An Artificial Intelligence-Based Prediction of Atrial Wall Stress[J].
Frontiers Research Foundation, 2021(12):686507.

Jw A, Jk B, Rk A, et al. Standardised computed tomographic
assessment of left atrial morphology and tissue thickness in

humans[J].Int J Cardiol Heart Vasc, 2020,24(32):100694.



