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Evaluation of the Left Atrial Size and Function
in addition to Analysis of the Mitral and Pulmonary Venous Flow Velocity
in the Estimation of Left Ventricular Filling Pressures

Hyeon Suk Lee, M.D., Nam Kyu Bak, M.D., Dae Soo Kim, M.D.,
Young Joo Chin, M.D., Gook Tae Park, M.D.,
Dong-Woon Kim, M.D., and Myeong-Chan Cho, M.D.

Department of Internal Medicine and Cardiovascular Research Institute,
College of Medicine, Chungbuk National University, Cheongju, Korea

Background : Mitral and pulmonary venous(PV) flow velocity variables are being used for
the indirect evaluation of left ventricular(LV) diastolic function. However, these flow velocities
are influenced by age, loading conditions and other factors. This study was designed to evalu-
ate usefulness of left atrial size and function in addition to the relation of mitral and PV flow

velocity variables in the estimation of LV filling pressures.

Methods : Mitral and PV flow velocity variables, left atrial size and function were assessed
just before a cardiac catheterization in 31 patients. According to the LV filling pressures, pa-

tients were divided into two subgroups and echocardiographic variables were compared.
Results :

1) LV end-diastolic pressure was related to the duration of reverse flow in the PV at atrial
contraction(r = 0.58) and difference in mitral and PV flow velocity duration at atrial contraction

(r=0.54), and the similar findings were observed in other left ventricular filling pressures.

2) Left atrial size and volumes were greater in the subgroup of abnormal LV filling pressures

(p < 0.05), but left atrial ejection fraction was not different between subgroups.

Conclusion : In addition to variables of the mitral and PV flow velocities, left atrial size and

volume may provide an additive value in the estimation of left ventricular filling pressures.

KEY WORDS : Left ventricular filling pressure - Doppler echocardiography - Left atrium.
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Fig. 1. Schematic diagrams of mitral and pulmonary venous (PV) flow velocity variables. AC : Aortic valve closure
click, IVRT : Isovolumic relaxation time, Mdt : Mitral deceleration time, E : Peak mitral flow velocity in early di-
astole, A :Peak mitral flow velocity at atrial contraction, A dur : Duration of mitral A wave flow, PVa :during
ventricular systole, PVd : Peak PV flow velocity during ventricular diastole, VTI : Velocity-time integral, PVa dur :
Duration of reverse flow in the PV at atrial contraction.
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Fig. 2. Schematic presentation of left ventricular(LV) pres- =
sure. © .
LV A-wave : Absolute pressure increase in the LV F 5o feo ?}l— i}0]7} 319\19}:1, o 3l alEugle)
that occurred as a reult of left atrial contraction, -
LVEDP : LV end-diastolic pressure, LV Pre-A wave : ©
LV pressure just before atrial contraction.
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Table 1. Hemodynamic and echocardiographic findings in patients grouped according to left ventricular filling pressure

variables

PCWP LV Pre-A Wave LVEDP LV A Wave
<12 mmHg >12 mmHg <10 mmHg > 10 mmHg <12 mmHg >12 mmHg <5 mmHg >5 mmHg
(n = 26) (n=5) (n = 28) n=3) (n=22) n=9) n=24 (=7
Z:m?’é) 233+ 5.8 362+ 83* 243+ 67 363+102% 227+ 6.0 32.0+ 8.1* 231+ 59 333+ 8.7*
Mean
POWP 704+ 3.1 180+ 32% 80+ 43 167+ 68% 67+ 3.4 137+ 55 75+ 42 131+ 6.1*
LV pre-A 59+ 31 96+ 46* 58+ 3.0 13.0+ 1.0 52+ 29 98+ 29%* 60+ 3.2 81+ 45
(mmHg) -
*
LVEDP 99+ 39 152+ 63* 100+ 42 177+ 2.5 85+ 29 163+ 3.1% 92+ 34 1% 46
{mmHg) ¥
£
LVAWave 404+ 22 54+ 38 42+ 25 47+ 32 33+ 16 64+ 29% 32+ 14 0E 20
(mmHg) *
LA diam
) 370+ 97 443+ 54 373+ 9.4 463+ 65 359+10.2 435+ 4.4* 37.1+10.5 420+ 3.3
LAmax(cm®) 4344149 53.8+19.4 4314144 67.0+173* 39.8+140 58.7+115* 40.0+13.3 61.3+11.5*
LAmin(cm®) 23.0+ 8.6 3334127 232+ 83 420+113* 215+ 84 32.8+ 89* 215+ 80 349+ 8.4*
LAEF(%) 82.5+ 8.4 757+ 6.1 820+ 86 754+ 08 817+ 8.4 80.8+ 9.1 81.7+ 8.8 805+ 7.5
*p < 0.05, ** p < 0.001

PCWP : Pulmonary capillary wedge pressure, LV pre-A wave : Left ventricular pressure just before atrial contraction, LVEDP
: Left ventricular end-diastolic pressure, LV A wave : Left ventricular pressure increase as a result of atrial contraction, PA
sys : Pulmonary artery systolic pressure, LA diam : Left atrial endsystolic diameter, LAmax(LAmin) : Left atrial maximal

(minimal) volume, LAEF : Left atrial ejection fraction
A FNe] AP P9 3748 TAM B9
ARt A AT FBAE AU olglRg
o] 12mmHg 2t} &2 ol A AAdatel vls) 24l
AR L(p <0.05), #AEe] Ha R HfgAo] F7}
st otk(p <0.05) W F8&L At Fold
Aol ek v A4 AFRIeke] Hpol® vlsg
278 B HTable 1).

3. A E0RIN SoE 3 HAHMe| HRST

14 Ql 3} F7HE Tl SRR
3} A HF&rol 2 F ke AudAE F44 o
712to] 12mmHg Bt} 2 oA Aakol uvls)
FHA4 58407 )to] U (p <0.05), PVa du-
ration® PVa-A duration< #9J3H Z71Eo] 3l
©5(p<0.001), 1919 TE FULEVYE L3
A#E BYH(Table 2).

43), PVa duration (r = 0.58), PVa-A duration(r =
0.54)% ZaBA7} =& AR Ugigon, t& F4l
AZTEY] Agedle A7) 279 E/ARE & 4
##AE YK Table 3)(Fig. 3).
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Table 2. Doppler findings in patients grouped according to left ventricular filling pressure variables

PCWP LV Pre-A Wave LVEDP LV A Wave
<12 >12 mmHg <10 mmHg >10 mmHg <12 mmHg >12 mmHg <5 mmHg >5 mmHg
(n=26) (n=5) (n=28) (n=3) {(n=22) n=9) (n=24) n=7)

E/A ratio 099+ 030 133+ 051 097+ 027 1.69+ 0.44** 096+ 0.28 1.23+046 0974029 1.29+ 0.47*
Mdt(ms) 2110 £56.0 20586+ 06 2091 +53.7 2193 £86.1 211.8 £59.3 2063+49.6 204.0+59.8 2303 £36.2

(L’:]/S)NRT 1025 £242 920 £ 76 1023 +232 867 + 58 1059 +£238 869+103* 103.2+23.1 90.8 +18.3
AFF(%) 372 £107 274 £ 73 372 £100 208 £ 51* 370 £ 91 3224142 3774108 285 £ 79
PVs/Pvd 138+ 044 119+ 037 140+ 042 0934 031 133+ 040 1411052 1.38+0.45 1.241 036

\P,‘T’[S/ PVd 1791 089 131+ 043 176+ 086 115+ 040 169+ 063 1784128 1844091 128+ 033
PV sys fx

e 611 £112 570 £106 611 109 546 £134 605 +110 603+11.8 6204115 549 + 7.4
PValcm/s) 297 + 68 318 + 94 295 + 66 352 +112 296 + 7.1 310475 304479 288 + 35
fc‘r’:Q)VT' 29410 35+05 29410 38+ 06 27+ 10 3605  28+10 34 + 07
A durms) 1328 £105 1298 +247 1342 £109 1150 £22.9% 1330 £103 1307+194 13384104 1274 +205
f‘;’; dUr 1253 $244 1499 +100% 1266 +238 1533 4161 1188 £196 1547+13.6% 12254196 1523 £262°
a’g’" dUr 90 4307 267 £267* 77 £295 383 43550 -159 £261 277+ 259" 1284254 296 +347*

* p<0.05, ** p<0.001

A dur : Duration of mitral flow at atrial contraction, AFF : Atrial filling fraction, E/A ratio : Ratio of peak mitral flow velocity
at atrial contraction(A wave) to peak mitral flow velocity in early diastole(E wave), LV IVRT : Left ventricular isovolumetric re-
laxation time, Mdt : Mitral deceleration time, PVa : Peak reverse pulmonary venous flow velocity at atrial contraction, PVa
dur : Duration of reverse flow in the pulmonary veins at atrial contraction, PVd : Peak pulmonary venous diastolic flow vel-
icity, PVs : Peak systolic pulmonary venous flow vlocity, PV sys fx : Fraction of total pulmonary venous anterograde flow
that occurs in systole, VTI : Velocity time integral Other abbreviations as in Table 1.

Table 3. Linear regression correlation matrix between 7], A 2 FHu] £40] Tyt ot AT FH &L
hemodynamic and the selected left atrial and F A2 Zukolo] =L oA e AgES 2Quk S0
Doppler variables “‘1’ o ;6‘ J%};L ol Ay :oj E;}&{/‘] ;[;rj
) 3 Zfoj= Appleton & AT St
PCWP LV Pre-A LVEDP LV A ) pp

Wave Wave Aluko] FAgA o] FalaZEuere o 7AslE g Qlo] =
E/A ratio . 0.40* 0.52** - 0.30** % o;]u]},:_g} E'—O]E =t %%—E T 5‘}9&9_“:1 Zﬂ'ﬂ%«] i7l
LAmax(cm”) - 0.25%* 0.43*  0.50%* G0 EmEdoe - ; -

= J 24?_1 =1 5ld ZATE)E
LAmin(cm3) _ 0.37%* 0.52%* 0.52%* % ?‘@'ﬁ‘ = % -1 é el l"q’.h OPML}. -‘J(\:! © 'IL
PVa durms)  0.44 - o0sgm o5t 2edl W@ AW MR 02 A2 ot £ el
PVa-A dur(ms) 0.45*  0.46*  054* 043 Bl A ol Egt T AT UGl B} g2
*p<0.05, **p<0.001 A2 gAo T 517 fFo 2 A7k m o) o]t

Abbreviations as in Tables 1 and 2.
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Fig. 3. Scatterplots of the relation between left ventricular end-diastolic pressure (LVEDP) and the selected left atrial

and Doppler variables.
Abbreviations as in Table 1 and 2.
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