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Functional Importance of Left Ventricular Long Axis Movement
in Mitral Valvular Heart Disease
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Background : The effective ventricular function during ejection and filling is likely to
depend on the coordinated action of the longitudinally and circumferentially orientated
myocardial fibers and the function of these longitudinal fibers has not been extensively
studied.

Methods : The role of longitudinally and circumferentially orientated fibers in left ventri-
cular wall motion was evaluated by M-mode echocardiograms of the mitral ring(whose
motion reflect long axis change) and the standard minor axis(left ventricular posterior
wall), simultaf_l‘eous recordings of phonocardiograms and electrocardiograms on the paper
(speed 100mm/sec). in 24 healthy individuals, 17 patients with mitral stenosis, 11 patients
with open mitral commissurotomy and 17 mitral valve replaced patients.

Results : In the controls loflg, axis shortening significantly preceded minor axis shortening
(phase difference between two axes : 20+ 3 msec, meant SEM) during early systole, indica-
ting left ventricle become more spherical. This phase difference was also observed in the
patients with mitral stenosis and in those with open mitral commissurotomy. In patients
with mitral valve replacement(MVR) whose papillary muscles had been sectioned, the onset
of long axis shortening was more delayed during early systole than that of short axis (—33% 6
msec) and the end of shortening was also prolonged to early diastole more than that of
normal controls (54% 3 msec vs 90% 8 msec, mean* SEM, p<<0.01 by t-test).
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Conclusion : We observed the time relations between long and short axis motion in nor-

mal controls. It can be concluded that the reversed time relation in patient with MVR

is one of the important factors which may effect negatively on ventricular function and

long-term prognosis, thus the surgical procedures to preserve papillary annular continuity

should be considered in patients with mitral valvular disease. And the controlled, prospective,

clinical trials with homogenous groups of patients are needed to evaluate the potential

benefits of papillary annular continuity in preserving atrio-ventricular interaction in patients

undergoing mitral valvular surgery.

KEY WORDS : Mitral annulus motion * Mitral valvular disease * Echocardiography.
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Table 1. Echocardiographic variables of the patients
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M-mode 4Z&3xe A7 zt&2o02 H|x
Eol & Aejol 4] Aloka 880-CW 7] A2 2.5MHz
EE 3.5MHz § A& AHS3te AAx € 45

Controls MS OMC MVR p-value

(n=24) (n=17) (n=11) (n=17)
Age 34+ 3 40+ 3 41+ 2 4617 NS
Sex(M/F) 11/18 5/12 1/10 6/11 NS*
No.of Af 0 6 2 16 {0.01*
HR(bpm) 75+ 2 77+ 3 77t 3 74t 3 NS
LVSD{mm) 35+ 1 34+ 2 36+ 2 38+ 2 NS
LVDD(mm) 511 50t 2 51+ 2 50t 2 NS
FS(%) 32+3 31t3 29+ 2 25+ 3 {0.01
LA(mm) 34t 1 53+ 3 46+ 2 57+3 €0.01
Ao(mm) 311 311 3241 30+ 1 NS

Meant SEM

p-value obtained by ANOVA *p-value obtained by chi-square

MS . patients with mitral stenosis FS : fractional shortening
OMC  patients after open mitral commissurotomy M ' male
MVR | patients after mitral valve replacement F : female

No. of Af: number of atrial fibrillation
LVSD : left ventricular end-systolic dimension

LVDD : left ventricular end-diastolic dimension

HR : heart rate
LA : left atrial dimension
Ao . aorta dimension
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Fig. 1. Normal phase difference between short and
long axis. (Q-onset of shortening in (1) long
axis(MA | mitral annulus), (2) short axis
(LVPW ! left ventricular posterior wall). Ap-
end of shortening in (3) long axis, (4) short
axis . The onset of shortening in long axis
precede that of short axis and there is no
phase difference in end of shortening between
long and short axis)

T2 Zol&% 100mm/secE FAld 71E3HT}
FHA Mo F2eFLe FIA GFEUALAA 21
A AzxgRER $RAY vz oie AXE
geolate HA4 F9E, FHFFS AH o0
@ T ol A1 M-mode cursorg L2 #-{ 3 244
ol XA & 1 %S 100mm/sect] EEE
AAE, Agxe BAd 71234 353 &
2358 71EF 20 F AATERE Ex
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Fig. 2. Phase difference in MVR patient. (Q-onset of
shortening in (1) long axis, (2) short axis.
Ag-end of shortening in (3) long axis, (4)
short axis : The phase difference is reversed,
onset of shortening in long axis was later than
that of short axis, and thers is also delayed
end of shortening in long axis)
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) F44 £%7] 2 &F71N0A, &F& (frac-
tional shortening), ZAHW W7A.

2) AAE Qi M FaFo FHAZHAA
A7+ A (Q-onset of shortening).

3) AL E o] AR RE AGE] HAHA7EA 2
A 7742 (Ag-end of shortening).
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(phase difference).

RE AEE FELFELAEZ AR F
FAtolel EAIXElE ANOVA EE student’s t-
test2, E&A 8 chi-square testZ 3P od p
gtol 0.010131¢! A4S EAH FA4& AAsA
1=

- o

BAANZTH A Atole] HAA F&7]) &
olgt7] WA Aole AU EEHEL FEH
& Aol ZAE 3 (Table 1, 32+ 3%vs
25+38%, p<0.01 by ttest), FAA WH L 4%

A F o Hee &Rl A F7HE o] JATH(Table
1).

AU ZTZAAN FHH) FELETL E5EF
B}l 20msec = WA AlFREAQD(Fig. 1). 8
BYEFASH wdANee He FATANE B
9EE 59 AR EAR LU, SRR A&
#ATAE FFo] EFHET 33msec A Al
Zxo] £7te] EF AR A H A (Table 2,
Fig. 2, 20+ 3msec vs —33*8 msec, p{0.001 by
ttes), CEAIHZ TN GE5H} FZ9 52
Aoz vd] =A A7 =AU (Table 2,
Fig. 3, 105% 5msec vs 119% 5msec, 86+ 3msec vs

103+ 5msec, p{0.01 by t-test respectively), &

Table 2. Comparison of time intervals between long and short axis

Controls MS OMC MVR p-value®

Q-onset of shotening(msec)

short axis 105 5 119 5 100+ 7 805 {0.01

long axis 86+ 3 103t 5 85+ 7 114+ 6 {0.01

phase difference 20+ 3 16t 6 15+3 33+t8 {0.01
A2-end of shortening(msec)

short axis 45+ 3 49+ 5 58+ 4 61+ 6 {0.01

long axis 543 63t 4 74+ 7 90+ 8 {0.01

Mean® SEM *p-value obtained by ANOVA

(msec)
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"Fig. 3. Comparison of Q-onset of shortening between groups.
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ANE BT HzTH Zol7t JAAH(Table
2, Fig. 3).

A ZF ol A Ag-end of shortening®] A] 73t
A FE7HY uiglE zolE HolA %ot
(Table 2, Fig. 1, Fig. 4, 45+ 3msec, 54 3msec),
FER QX FATAME AT H& @5
61+ 6msec, A2 90+ 8msec2 2jm|e A Ao
## s ch(Table 2, Fig. 2, Fig. 4, p<0.01 by
t-test).
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Fig. 4. Comparison of As-end of shortening between groups.
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19¢]] 9] 3} mitral valve apparatusts A4 A
T ZA4X 99 contractile functiono] 7)o 3},
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T2 AHA ¥ isovolumetric contraction A}7]of
52 BA ¥907} bulging 5lo] H4Ae) M
geometry7} W&} FhHow KFET A
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FHAAe] £ R 90] Hu®), R
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msecy = WA FFo| AIZEY {F2o] A A
TEAYAE FATAME FFHY FHo] G
Bt} 38msec T A AIZHAL, L5 Aol E
end of shortening 7421 9] A7t GA] 2 aet o
A& AN FAe s4msecEtl AFdH 90
msecZ delayed contraction@-g & 4 AUk
AE 1ol AN AAHoE A F F
Ztel §13a7F EAE L FEARY 45D #F
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2 A7 Fo) dFS FE § 8102 A7Eo
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