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Computed Tomography of
the Left Atrium and Left Atrial
Appendage: A Pictorial Essay
on the Anatomy, Normal
Variants, and Pathology
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Current advances in CT techniques allow thorough evaluation of the beating heart. The
strengths of cardiac CT relative to echocardiography and magnetic resonance imaging are its
high availability in most institutions, rapid production of high-quality images, and outstanding
delineation of the anatomy. For many normal variants and pathologic conditions, such as
thrombi, masses, and congenital abnormalities of the left atrium, CT findings are sufficient to
make a presumptive diagnosis. Assessments of the left atrium and left atrial appendage are par-
ticularly important for the management of atrial fibrillation, as various catheter-based proce-
dures are aimed at the mechanical and electrical isolation of these structures. CT offers informa-
tion crucial to a successful catheter-based procedure or surgery. Therefore, a comprehensive
review of the geometry (shape, size, and relative position), along with various CT imaging fea-
tures of pathologic states, should be provided in radiology reports to be of clinical value.

Index terms Left Atrium; Atrial Appendage; Cardiac Catheterization; Atrial Remodeling;
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cumflex artery)2} thA77d 9 (great cardiac vein)2 2t 244 Atolo] ¥MA S (atrioven-
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o] B& pxEQl Z‘H:‘%}Oli et A=
H-E(pulmonary venous part), A%+ 4 (interatrial septum) 12|31

= A H (vestibule) 5 Al FEO & JAE|o] Ql=d| o] 52 A4
H 2= PRt ol fekA] ZAE glok 2l wAe] U2 oL x| vt FA7F 25
ol Aol M =TT o2 WHH A 2] FAE SN} wl FFH O Fuj7t 7H
Zom 7hg oFe 32 el o7 5] tisd] viz SlR-2o] dAI5HA] gkt -39 fi7do] =

siws 2 Aejala o Bajel PHEITs). AAH O R &7l mepe sel o

THorifice), &4 9 23l 2o& F/JHh FAaWole] e, A7](F], dol, yH] B 57 A7)

32|31 31 HAel= Rt Hol7E 2kt Ak g A (multiplanar reconstruc-
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tion) & %% Eﬂtﬁ%(volume rendering) 71&3 A A% CTE o]2igh Bst 1200 ths)
4 HARS AlFeliEr). v Zalol= Aol AT} S8 Afolof] $1x|51H
1 Eo] Z‘i’b}%% Fsli2lo] 251y 5 (left anterior descending coronary artery), 414 &
Z 2 (right ventricular outflow tract) 2 H-5%(pulmonary trunk)2t HsHA Hr}. LE20]
|52 Bl U= A= E5] WEETHe).
A= FAlolollA 7P T2 BR o2 A EEotal et 497t Bt 2= o7
25t 1eke] Atojo 2= 54 (left lateral ridge)S Fal ltt. Yol HeF
£ 7|7-E o] 839t #4ldo] mMeS AJ3e o T4 7] (occlusion device)e] A71& A7
sto2 FQasict dhbdg oz HAE A2 SuHtransesophageal echocardiography)E- ©]-8-3l
o] o 2735 Sk ofx|ut 22 Ato =™ A% CT7H2D 253 52 uxd
sHo Z2et SRS ABcHH(7) ol& 58 Als ATk $451TKS). =3 CTw #HA 7]+9]
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2 2= 4|9 (left superior pulmonary vein), %
AJ%‘(phrernc nerve) 5t 22 Q1 F-jof| thst H7HE REEA] AlggsHoF SHOH9).
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2] &2+ (cauliflower) 5 Ul 7FA] & ERE 2ol Pl P o) 917 |
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z}A R (left atrial chamber enlargement) 1524 @A) EAZ 427402 THAIZQl
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&3 AAlE] o= CT7F F7gest Aakghe U7 = oh=t| ol= At
17 8 B4 7|4 (fixed-phase analysis technique)= 5af 2 2to] 7Hs5HH12).
e =7 (left atrial wall thickness)= A% g4 2] 22 Q1 vio] @ npA=A] Al7e]
A71782)eta] EAdoll Jake nlx= Aoz FHHTH(16). A% CTE 7Rtz £39 47 oAt
ollA] Zg/gell Hlsl| W2 d (paroxysmal) AHAlE SHAke] A1 8 EAI7F f-2)51A] S7HE o
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&2 Foh ol AR EL B vFn AFEAt GAlES A uf ¥ Frof 22shE oy
d7st7] SJall F4Afoloh /g3 ARl AAle& A4S W (transmural lesion)& %73
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st %“?JEE B7Fe 4 e M2 CT 712 7iido] 23 Etk17).
24l Rol A3d/d
muscle) 2 n49} £29] ZhA A Yjeho] Mo et = ?(endocardial fibroelastosis) 2.2 F/d &)=
£ 7HJZITH(18). A Rujel 420 ¥gh= #Aio] 5 7|5 £412 Zefohal ujeke] 4
Z7kshAA A x Hol7t 47 q(19) ol FE AYAlE FxpollA] 4
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& (Thrombus)2t &5 HH|(Blood Stasis)

zHA]Ho] &% (left atrial appendage thrombus)2 ARAlE Aol A AJ7]+= 7 9] 0% S
226t Hlahg ARl E2] 7490l L HlEo| TS 715kl 91~100%E XFAIRHTH(S). Rt
oh et AR =2 whut Ak} Zho| AlRke] Fukt(filling pressure)= S7HA171= B3] Aol

=
A Egohs @A E TR 2AlRololl A 71 ettt 83 49 413 2% (predisposing factor)

d = 5
ufebA] QoA Ut A8 QQlE9] A1F 52 7HdZQl HeEo] Bl 4ol @H9] 7}
58S Aol Fofof gttt AR /4 Follr= Aol EH 9] H7tel 4
0 & ARE AR CTO| MTe2 FA e Z2guet 556ttt @32 CTollA W2 24 (attenu-
ation)9] FYHEE0 2 UM (23) 5 E7] CT= @4 Aol 100% U= Hol= A2
2 Bugch Al 7to| gl A ol S F 7HA F871H F shtE AdEisto] AR
o] P2 Hrlet=s HIISkAL JITH24).

o] o) o= ER7
& 712 25 CTolA] F9ra£0 & Heltk Barg vio) oJsh T Al7|(monophasic) G749
Yo == (positive predictive value)= 41~91% 2 Ho] =7} 27] wfj&of] 21517 ot Bk
GA| Fof 602 =2 90x T2 A|A7](delayed phase) BdS ?
SE7F92% = 7 i ohdet duEA| 2 ghe 2 Halso] Al 4 Qo AR A Z <
SRS A A7) QoM 2FAol osl 7t A gloi#ATHFig. 1) @5l ot FrhdE

A 7o M e o 5] W2 Wo] AEo g HRItKFig. 2) (5). B Uo7k 3D A4 71kE 4
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Fig. 1. LAAblood stasis in a 57-year-old man with a history of atrial fibrillation.

A. CT angiography in the arterial phase shows a suspicious, irregular filling defect (arrow) at the LAA near
the apex.

B. The defect is obscured on the delayed-phase image. It is probably a pseudolesion caused by blood stasis.
LAA = left atrial appendage
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Fig. 2. LAAthrombus in a 57-year-old woman with a history of atrial fibrillation and right middle cerebral ar-
tery infarction.

A. CT angiography in the arterial phase reveals a 5.4 X 3.0 cm-sized irregular filling defect (arrow) at the
LAA.

B. The defect (arrow) persists on the delayed-phase image, which is diagnostic of a thrombus.

LAA = left atrial appendage
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T o=z 4ol i [ (flow velocity)2} -8 & (ejection fraction)& Al4tsto]
3

S FEE e 7154 dHE 7 4 ATh22, 24, 25).

2% W &3 (intra-atrial thrombus)-2 ZH4]Ho] &0 8]3l E5H 4= AR ofdjof|Aut
B4 4= AR 250lA] T HIMsHA 7= A o' HuEh A U el A8 gRlsele
7 dFS (hypercoagulability), £, =14 #-2-5 o]/d(regional wall motion abnormality)
2 RIS £57] 75780l 2 1571 AFd ol s th. 2957 CTollA AR WiFell
Adale] TRt AEo® Hol=H AYEE 201F 4= Qlof sijAlo]| o5 Qi) #-5/do] glaL

o] 43]&p7}F Y71 A 3418 (neovascularization) O & Q13 —%—H‘d%’—ﬂ 5’:03%—%5]01 ESRIES
(myxoma)*|d 2 4> Qeh= Zlolt}, wheha] Thfsh Ay QQlo) {7, W At 5e] 2ef 11

2|l §12] 52 2EA o2 aEsiA ZETs)oF /hth26, 27).

~

Z1|(Cardiac Mass)

Ao Zholegielel W= A Fae] HrF Al PEE FH 2 7He A 230t
MRe|th. CT+= ¥¥F.2. 2 MRoj| tigh 7] Aeto] AU the 74 AAF A7t Hosh 2kxtof]
1—1%%4. SHA[RE Bk 2935k 212 CT /o] A4 Q] sial4] XS BAF] 5224 o4

Holuh =& 7ol o] 55 Frhe Zlolth CTolA A% T27H AL S o, A/ 2ot

27), 4, A (Ae] o <ol AIsH=A, At B 47 yho = Hust YK, B, B
u o) (533}, A, B 2L G LRSS FUH O Yriso] 2T 4 9
oh A9 F) 20| AEI HAYRE U A S oF B2 0P R BReTh2e).
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Fig. 3. Myxoma in a 54-year-old woman.

A. The precontrast image shows an indistinct, round, hypoattenuated (mean CT attenuation value: 23.1 HU)
lesion (arrow) at the LA.

B. The lesion is better delineated on the arterial-phase image, appearing as a 2.7 X 2.7 cm-sized smooth,
round intracavitary filling defect (arrow) with poor enhancement (mean CT attenuation value: 53.1 HU) and
suspicious attachment to the septal wall of the LA (not clearly shown on this image).

HU = Hounsfield unit, LA = left atrium

Fig. 4. Fibroelastoma in an 81-year-old woman with multifocal embolic infarction.

A. CT angiography shows a multilobulated, hypoattenuated lesion at the left atrium (arrow), measuring 1.2 X
1.6cm.

B. There is a narrow stalk (arrow) attaching the lesion to the mitral valve.

lar vegetation)o] St} HoAF-2 Wrawats Bof AR 923 4
(cine MR)Y 223+ BolA HAFo] At Ealo] 32| lo] uhet 5ok B5e e

= ATH26, 28).
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| A8 EHF(papillary fibroelastoma)2 Al A= &3t L/ A A AIYEE 5

2o BEydo] Azl T Yoz WL o] Qle Aol E4oltt. oF 90% o]/

7|95k F5o] @S ET Y 1Tt ot w2 Zlo g AR ok A%

A/de] 21217 15 mm PIvh f-5/dS Kol A T A 2718 F

UE 202 YERATHFig, 4). SHAIRE 2h2 Bwo] 27]9f Bz K9
wzell CTH MRolA] 2= = 739 o9 EETH26, 29).

A AR HE/dH| 2 (lipomatous atrial septal hypertrophy)= 2 2Hfossa ovalis)E A2
S AREA 9] FAIE (myocyte)oll H7/dA 02 AHAl 2 (adipocyte) 7t a5te] A7]+= HIF]
214 (nonencapsulated) ¥4 ZAolct. 2YZ57 CTollA vhst Gl (dumbbell) 2] 2=
FEA = AYE(50 HU vt S 2 Uehdth, 5242 HolA EAlskA] o B e %
HE} Uﬁq Zo] FZth(Fig. 5). 3578 Al @l2tst A% (subepicardial fat)o] &3] 5HFE L Lo]e}

S 7082 FHHETH30). thE2 Q] 7 Agho 2 2]%-=E(lipoma)©| Q,lttﬂ

]%Pﬁﬁ g 2 Qs AR #Att T2 Rlaey
(liposarcoma)x} T Al 742 0 &2 QIsH 2|%} 814y (fatty metaplasia) = 78 é@oﬂ ESHECH

oM T2 A% Hol(metastatic tumors)= Aol 71 oA T E2(26

A9 2 A9 (transvenous) A= 5OE s 5 92% E5] 2}
Aol 7] olxHd A T tiF-2 1A 71ellA o Fol AA s LA oA
& F2 A 7|32 ¥4 4 (bronchogenic carcinoma)
T4 ¥g7]°] g3ttt CT 52 MR @/dollAl Sl 23t i
Ao = o] Hol& offslof 3ttt o] gloj A =qf, T4 F =T
et ZAHFo 2 217 Holgk 4~ 9/11:]-(31) Aol Zo|= 4k
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Fig. 5. Lipomatous hypertrophy of the interatrial septum in a 63-year-old woman.

A. The precontrast image shows a smooth, dumbbell-shaped fat density lesion (long arrows) confined to
the septum, accompanied by abundant subepicardial fat deposits (short arrows).

B. On postcontrast image, the fatty lesion (long arrows) is slightly hypodense relative to the surrounding soft
tissues.
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Fig. 6. Metastatic osteosarcoma in a 28-year-old man.
Contrast-enhanced axial CT reveals a bulky, heteroge-
neously enhancing cardiac mass extending into the LA via
®  the right inferior pulmonary vein (arrow).

. ‘ LA=left atrium

Fig. 7. Spindle cell rhabdomyosarcoma with myxoid stroma in a 40-year-old man.

A.Thereis a large (8 X 4.7 cm), broad-based mass with irregular margin in the LA (short arrows). The mass
infiltrates the anterior wall of the LA, appearing as diffuse wall thickening with suspicious nodular irregulari-
ties (long arrow).

B. The tumor is attached to the LA roof and further invades the endocardium, which is diffusely thickened
with eccentric mass-forming components (arrows).

LA = left atrium, LV = left ventricle

_]
(o]
¥ 5 7P S81TH20%). FEoll 437171 wiZell AlollA] Fots
A9} (epicardial fat), A48} 3-7H(pericardial space) -2 A% 9] LR EES YH| = S}
Y ®l = A7) 47FA] H(chamber) 25 H] @t 4220 m apHko|A] BiRo] of2] JLojjA] ¥t

=
A CTolM BEEEF2 F2 A4 E2I% F7let W2 445 el AR U &
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LA
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Fig. 8. Cor triatriatum sinister in a 21-year-old woman.

A, B. CT angiography reveals markedly enlarged LA with a thin fibromuscular membrane (arrows) bisecting the cavity. The proximal chamber
is contiguous to the pulmonary venous confluence, and bulging distal chamber is connected to an enlarged LAA. The RA is also enlarged.

C. Asmall fenestration (13 mm, arrowhead) is detected at the lower portion of the membrane, allowing decompression of the pulmonary veins.
LA = left atrium, LAA = left atrial appendage, LV = left ventricle, RA = right atrium
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Fig. 10. Atrial septal aneurysm in an 88-year-old woman.

A, B. The CT angiography multiplanar reformatted images show the interatrial septum bulging away (ar-
rows) from the septal plane by approximately 1.2 cm.

LA = left atrium, RA=right atrium
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Fig. 11. Four types of ASDs.

A. Secundum ASD in a 74-year-old woman. CT angiography reveals a large interatrial septal defect (asterisk)
measuring approximately 22 mm with free mixing of blood between the two atria.

B. Primum ASD in a 54-year-old man. Axial CT angiography shows an interatrial septal defect (asterisk) mea-
suring approximately 12 mm, adjacent to the atrioventricular canal.

C. Sinus venosus ASD with partial anomalous pulmonary venous return in a 61-year-old man. Axial contrast-
enhanced CT shows pathological interatrial communication beyond the confines of the atrial septum with
overriding of the SVC. Notice the abnormal return of the right upper pulmonary veins (asterisk) draining di-
rectly into the SVC.

D. Coronary sinus ASD with atresia of the coronary sinus ostium in a 19-year-old man. Contrast-enhanced
CT shows no visible communication between the coronary sinus and the RA. However, there is an abnormal
venous drainage from the coronary sinus (arrow) to the LA via a direct communication (asterisk) between
the two structures.

ASD = atrial septal defect, LA = left atrium, RA = right atrium, SVC = superior vena cava
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Fig. 12. Accessory left atrial append-
age in a 48-year-old man.

The CT angiography multiplanar re-
formatted image shows a cauliflower-
like lesion (arrow) with a narrow base,
protruding from the superoanterior
portion of the left atrial wall (height: 12
mm; width: 9 mm; neck: 3 mm).

Ao =aorta, LA = left atrium

Fig. 13. Left atrial diverticulum in a
46-year-old man.
The CT angiography multiplanar re-
formatted image shows a smooth
sac-like lesion (arrow) with a broad
base, protruding from the superoan-
terior portion of the left atrial wall
(height: 5 mm; width: 3 mm; neck: 7
mm).
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Fig. 14. Coumadin ridge mistaken for a cardiac mass in a 68-year-old woman.
A, B. CT angiographic images show an approximately 7 mm-sized hypoattenuated nodular lesion (arrows in A and B) between the LSPV and
the orifice of the LAA.

C. Transesophageal echocardiography shows a 6 X 7 mm-sized echogenic mobile mass at the Q-tip.
LA = left atrium, LAA = left atrial appendage, LSPV = left superior pulmonary vein
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