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Systolic Time Intervals in Mitral 

Incompetence* 

D. J .  Kitchiner,  M.B. ,  B. S .  Lewis, M.B. ,  and M .  S .  Gotsrnan, M . D .  

The systolic time intervals were measured in 17 patients with pure mitral in- 
competence (MI) in sinus rhythm. These were compared with hemodynamic and 
angiographic measurements of the severity of mitral regurgitation and the degree 
of left ventricular dysfunction. Presjection phase (PEP), on an average, was 
normal in patients with MI, and the patients had normal left ventricular func- 
tion. Left ventricular ejection time (LVET) was shortened: LVET was related 
to the forward stroke index (r = +0.81), and the abbreviation of LVET reflected 
the severity of mitral incompetence. Total electromechanical systole (QS.) was 
shortened; this was due to the shortened LVET (r = +0.95). The ratio PEP/ 
LVET reflected the left ventricular ejection fraction, but the ratio was increased 
in patients with severe mitral incompetence due to the shortening of LVET. lo  a 
second comparative group of patients with congestive cardiomyopathy (COCM) 
and MI there was a significant prolongation of PEP and a further reduction in 
forward stroke index and LVET. In these patients, QS.I was normal and the 
PEP/LVET ratio was greatly increased. 

T he systolic time intervals are useful noninvasive 
measurements of left ventricular function.14 Pre- 

ejection period (PEP ) is an index of left ventricular 
celerity: it is related to LVdpIdt, but it is also 
influenced by preload, afterload and heart 
Left ventricular ejection time (LVET) is related to 
stroke index and the velocity of muscle fiber shorten- 
ing: it also depends on heart rate and afterload. 
LVET is of predictive value in estimating forward 
stroke v o l ~ m e . ~ J ~  The ratio PEPILVET is directly 
related to left ventricular ejection fraction." 

We have examined the systolic time intervals in 17 
patients with mitral incompetence to find whether 
these measurements are useful to predict the severi- 
ty of mitral incompetence and volume of regurgitant 
flow and the state of myocardial function. 

We selected for study 17 patients with pure mitral 
incompetence. Patients with important additional 
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Re rint requests: Dr. Gotsman, Wentworth Hospital, PO ]a- 
cols,  Durban, South Africa 

mitral stenosis or aortic valve disease were excluded. 
The study was confined to patients in sinus rhythm. 
Two patients had a congenital defect with prolapse 
of the posterior leaflet of the mitral valve, another 
patient had ruptured chordae tendineae. The other 
14 patients had rheumatic mitral incompetence. All 
the patients with acquired heart disease were receiv- 
ing digitalis therapy: we presume that they were 
fully digitalized. 

The clinical and hemodynamic profile of the pa- 
tients is given in Table l. The group was comprised 
of young patients with severe mitral incompetence 
who were studied with a view to valve replacement; 
the valve was replaced in 12. 

We compared these measurements with mea- 
surements made in another group of seven patients 
who had congestive cardiomyopathy with important 
mitral incompetence; these patients were reported in 
detail in a study of the systolic time intervals in 
congestive cardiomyopathy (COCM ) . I 2  

Patients were assessed according to standard clinical cri- 
teria. Right and left heart catheterization \\,a$ performed, 
using the midchest level as the zero referencv for presstires. 
LVdp/dt was measured through a fluid-filled catheter 
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Table 1--Clinical and Hernodynamic Mearurementr 

Age. Dhbility" Peak PCW P 'v' N o  LV Ejectioo 
Patient No. Yra Sex Race Grading Etidagy 81 CI LVEDP LVdp/dt LVEF PCWP Wave MPAP 81 RVI RF bte 

1 12 M W 1 prolapsing posterior leaflet 48 4.6 10 1419 68 9 - I4 66.7 18.7 28 192 
2 1 0 F  B 1 pdspsingpcmterialea0et 33 4.2 12 2597 74 8 11 14 86.9 5 3 . 9 6 2  199 
3 5 1 F C  2b rbeumatic 55 4.9 12 2420 - 7 9 2 0 - -  181 
4 1 2 F  B 2b rheumatic 55 4.7 12 - 73 20 32 35 103.5 48.5 47 196 
5 I7 F W 2b rbeumatic 71 6.2 14 1210 - 17 24 25 - - -  282 
6 5 F  B 2b rheumatic 38 3.7 8 1369 46 13 20 21 45.1 7.1 16 190 
7 1 6 F  B 2b rheumatic 34 3.9 12 1570 58 28 51 34 84.3 60.3 60 I65 
8 4 F  B 2b rheumatic 50 5.0 10 1147 - 13 19 22 - - -  244 
9 1 0 F  B 2b rheumatic 47 5.2 2 1570 - 33 - 42 - - -  2% 

10 57 M W 3 ruptured cbordse 48 3.3 16 1057 77 12 13 18 170.9 122.9 72 160 
11 6 M  B 3 rbeumatic 55 4.2 14 1288 70 9 30 43 3108.5 52.5 48 2% 
I2 10 M B 3 rheumatic 26 3.1 7 1510 70 27, 70 84 113.5 87.5 77 163 
13 11 F B 3 rbeumatic 61 4.1 16 756 - 23 30 3 7 - - -  218 
I4 4 F  B 3 rheumatic 39 3.9 11 1100 57 23 45 35 66.5 26.3 40 187 
I5 13 F Aa 3 rheumatic 25 3.2 18 1691 58 33 58 57 BB.6 71.5 74 I67 
16 I2 F B 4 rheumatic 15 1.8 24 1380 62 46 56 70 127.5 112.5 88 M 
17 2 7 ~  B 4 rheumatic 12 1.5 23 - 72 - 80 63 88.2 75.8 86 74 

Mean 42 4.0 13 1472 66 38 37 88.1 60.8 58 186 
f9.D. 16 1.2 5 482 9 11 24 21 36.6 35.8 23 60 
N d  d u e  35f 5 3.5f 0.5 lOf 4 675  10 lOf 4 l5f 5 36f 5 0 0 169f 39'O 

Awio SI-tot4 angiognphic stroke index (ml/bat/M'); An- Aaiatic: B-Bantu: CI- cardiac index (L/min/M'); C-cdored; HR- heart nte (beata/min); LVdp/dt- 1st derivative 
d left ventricular premre (mm Hg/see); LVEDP-left ventricular e n d d i i c  premure (mm Hg); LVEF-left ventriculu ejection fraction ( 5 ) ;  LV ejeetioo n k - f a d  I d t  
v e n t r i c h  ejertioo nk (ml/see/M2); MPAP-mern pulmonary artery p m u r e  (mm Hg); PCWP-pulmoolry capillary wedge presnve (mm Hg); RF-regumibnt fraction (%); 
RVI-regurgibnt vdume (index) (ml/bat/M'): 91-stmte index (ml/beat/M'): W-white 

manometer system (Statham P23 Db transducers) with care ejection rate was calculated in which 
being taken to debubble the tubing and manometer so that the 
frequency response was flat to 20 Hz. Cardiac output was LV ejection rate ( ml/sec/M2 ) = 
measured by the direct Fick method and normalized for body stroke index (ml/beat/M2) 

LVET ( msec) X 103 
surface area. Left ventriculography was performed in the 
right anterior oblique view using 50 ml of meglumine diatri- 
zoate (76 percent Urografin) at 600 pounds per square inch 
(psi)  and ventricular volumes were calculated according to 
the uniplane technique of Creene et a113 after allowing for 
magnification. Measurements were made only in technically 
perfect angiograms, which were not influenced by ventricular 
premature beats. Ejection fraction was then calculated in 
which 

ejection fraction (EF) = 

end-diastolic volume (EDV-nd-systolic volume (ESV) 
end-diastolic volume 

The regurgitant volume (index) was calculated by sub- 
tracting the forward stroke index measured by the direct Fick 
principle from the angiographic stroke index. Regurgitant 
fraction was calculated in which 

regurgitant fraction ( R F )  = 
regurgitant volume ( index ) 

total angiographic stroke index 

The time intervals of the cardiac cycle were measured at 
cardiac catheterization. These intervals are easily measured 
at the bedside, but we elected to use, in this study, the 
measurements made at catheterization in order to correlate 
them with the hemodynamic measurements made at the 
same time. An electrocardiogram was compared with the 
simultaneous pressure recording in the left ventricle and the 
ascending aorta, rising a paper speed of 100 mm/sec. The 
delay time of the catheter manometer system was measured 
by tapping a phonocardiogram microphone with the tip of a 
fluid-filled catheter and the appropriate correction made. Pre- 
ejection phase ( P E P ) ,  LV ejection time ( LVET) and Q S Z  
were measured ( Fig 1 ) , correcting the measurement of PEP 
for the delay in the fluid mechanical system. The result by 
this method of measurement is identical to the measurements 
obtained from external tracings. The forward left ventricular 

- Q - A 2  - f 

w 
P E P  L V E T  uSR -- IMEwAs 

I C T  

FIGURE 1. Method of measuring systolic time intervals. Aortic 
and left ventricular pressure pulses and electrocardiogram 
are shown. Timing of pressure pulses was corrected to allow 
for catheter manometer pulse transmission time delay. Pre- 
ejection phase (PEP)  is interval from onset of electrical systole 
(earliest q or R wave on ECG) to time of aortic valve open- 
ing. Left ventricular ejection time (LVET) is duration of LV 
ejection, from onset of aortic pressure rise to nadir of incisura 
of aortic pressure pulse tracing. QA2 (Q-S2) is sum of PEP 
and LVET. 
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Table L T i m e  lnterval Meaaurementr 

Patient, No. PEP LVET Q-S1 PEP/LVET HR A PEP A PEPdi. A LVET A LVETdi. A Q-9r A Q-&I. 

1 110 250 360 .44 88 +14.2 +14.2 -13.4 -13.4 -1.2 -1.2 
2 50 166 216 .30 150 -23.0 -23.0 -12.0 -12.0 -33.0 -33.0 
3 70 310 380 .23 86 -28.6 -13.6 +29.6 +44.6 +3.0 +33.0 
4 100 280 380 .36 88 +2.2 +17.2 +2.8 +17.8 +7.0 +37.0 
5 65 250 315 .26 85 -34.0 -19.0 -32.0 -17.0 -64.0 -34.0 
6 100 200 300 .50 102 +7.8 +B.8 -54.8 -39.8 -45.0 - 16.0 
7 100 220 320 .45 113 +12.2 + n . 2  -17.2 -2.2 -3.0 +n.o 
8 60 205 265 .29 110 -29.0 -14.0 -37.0 -22.0 -64.0 -34.0 
9 110 210 320 .52 105 +19.0 +34.0 -40.0 -25.0 -19.0 +11.0 

10 85 300 385 .28 68 -18.8 -3.8 +2.6 +17.6 -18.2 +11.8 
11 70 250 330 .28 60 -37.0 -22.0 -61.0 -46.0 -90.0 -60.0 
12 80 160 240 .50 120 -3.0 +12.0 -49.0 -34.0 -54.0 -24.0 
13 110 280 390 .39 80 +11.0 +26.0 +3.0 +18.0 - 12.0 +42.0 
14 65 210 275 .31 125 -18.0 -3.0 -8.0 +7.0 -24.0 +6.0 
15 90 150 240 .60 133 +10.2 +25.2 -55.2 -40.2 -43.0 -13.0 
16 80 160 240 .50 125 -3.0 +12.0 -58.0 -43.0 -59.0 -29.0 
17 93 168 261 .56 140 +16.0 +31.0 -26.0 -11.0 -8.0 + n . 0  

Mean 85 2-22 307 .40 105 -6.0 +7.2 -25.0 -11.8 -29.6 -3.2 
f S.D. 19 52 58 .12 26 19.5 19.9 26.4 26.0 29.9 30.0 
Normal value .35 f 0.4 Of12.0 Of12.0 OflO.O OflO.O 0f14.0 Of14.0 

PEP=pre-ejection phase (Msec); LVET=left ventricular ejection time (Msec); Q&=total electromechanical systole (Msec); 
A Value=deviation of heart rate-corrected time interval measurement from normal regression (Msec)'; A V a l u ~ ~  =correction 
made for digitalis (Msec)16 

PEP, LVET and Q-S2 are heart-rate dependent. We cal- AQ-S2dl.. The mean values of flEPdl., ALVETII, and 
culated APEP, ALVET and AQ-Sn from the regression AQS2 were calculated: the mean values include two pa- 
equations of Weissler, Harris and Schoenfeld, in which tients not receiving digitalis. In these two patients, the A 
APEP, ALVET and AQ-S2 are the deviations from the .dues were derived from the regression for undigitalized 
normal value for a given heart rate, although the normal normal subiects. 
regression data were limited to the range of heart rate from 
50-110 beats per minute. We extended the relationship to The measurements PEP, LVET, APEP, APEPdllr ALVET, 

higher heart rates in six patients with mitral incompetence. ALVETdlg, PEP/LVET, QS2,  AQ-S2 and AQ-S2 dl, were then 

APEP, ALVET and AQ-S2 were again calculated in the c o m p ~ d  with the underlying hernodynamic and andographic 
patients on digitalis therapy, using the revised regression of measurements. Their relationships were analyzed by stan- 
Weissler et a114-16 and Schoenfeldl6 for digitalized normal dard statistical methods, using a Wang 700 programmable 
subjects: these indices were called APEPdig, A L V E T ~ ~ ~  and calculator. 

120 
MALE 0 I 

FIGURE 2. Relationship between pre-ejection phase (PEP) and heart rate ( HR)  in patients with 
mitral incompetence. Regression lines of Weissler,2 Harris and Schoenfeldla for undigitalized 
normal subjects are shown as two solid lines; relationship for normal digitalized subjects is shown 
as  dotted lines. PEP was normal, shortened or prolonged in mitral incompetence. 
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COCM + M I  

FICUHE 3 ( a ) .  Systolic time intervals in 17 patients with mitral 
incompetence ( MI) and in 7 patients with congestive cardio- 
myopathy (COCM ) and additional MI. Mean deviations from 
normal r~ndigitalized subjects of PEP, LVET and Q-S2 are 
shown. ( CI ) = cardiac index, (SI ) = stroke index, ( E F )  = 
left ventricular ejection fraction. ( I )  = standard deviation. 

The hemodynamic, quantitative angiographic and 
systolic time interval measurements are given in 
Tables 1, 2. The patients are classified according 
to their clinical disability at the time of investiga- 
tion." All of the patients with rheumatic mitral 
incompetence had been in congestive cardiac failure 
prior to management with intensive medical therapy. 
The disability (shortness of breath) correlated with 
the degree of mitral incompetence (regurgitant vol- 
ume and regurgitant fraction) and left atrial and pul- 
monary arterial pressure, but it was not related to 
left ventricular ejection fraction, which was normal 
or only slightly decreased. Despite the severity of 
the clinical symptoms (half of the patients were in 
Class 3 or 4 ) ,  the ejection fraction was within the 

KITCHINER, LEWIS, GOTSMAN 

M I  COCM + M I  

FIGURE 3 (  b )  . Systolic time intervals corrected for digitalis 
therapy. In digitalized patients A values were derived from 
regression of Weissler and Schoenfeldl6 for normal digitalized 
subjects. Two patients with mitral incompetence who were 
not receiving digitalis therapy were compared with normal 
undigitalized subjects. 

range of normal. The detailed statistical analyses of 
the relationship between the time interval and 
hemodynamic measurements are summarized in 
Table 3. 

Figure 2 shows the relationship between PEP and 
heart rate (HR ). There was no consistent deviation 
of PEP from normal: PEP was prolonged in a few 
and shortened in some of the patients (mean A P E P ~ ~  
- - -6.0-r- 19.5 msec, mean A P E P ~ ~ , ~ ,  = +7.2+ 19.9 
msec), so that the average values were normal. An 
obvious cause for the aberration in individual pa- 
tients could not be found. PEP was much shorter in 
this group of patients than in the comparable group 
of patients with mitral regurgitation due to conges- 

m k c  

Table 3--Statbtical Analyres4orre la t ion  CoeBicientr 

A PEPdlO - 

- 
SI CI Peak LVdp/dt LVEF R F  PCWP 'v' Wave HR LVET 

PEP 
A I'EP 
A I'EPd* 
LVET 
A IAVET 
A LVETd, 
PEP/LVET 
Q-s, 

* 8 0 /  - 
* ' ' O f  

*Same al)l)reviations as Table 1, 2 
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FIGURE 4. Relationship between left ventricular ejection time (LVET) and heart rate. Regression 
lines of Weissler,Z Harris and Schoenfeldl6 for normal subjects are shown as solid lines and for 
digitalized subjects as dotted lines. LVET was abbreviated. 

tive cardiomyopathy ( COCM ) ( mean A P E P ~ ~ ~  = 
+ 46.7k24.9 msec, mean A P E P C ~ M - ~ ~ ~  = + 61.72 
24.9 msec, p<0.001) (Table 4, Fig 3) .  PEP and 
APEP were not useful in the prediction of LVdpIdt 
or the volume of mitral regurgitant flow, APEP and 
APEP,~,, bore some relation to SI, CI and LVET, but 
this was not significant (Table 3) .  

LVET was shortened in patients with mitral in- 
competence and the relationship to HR is shown in 
Figure 4 (mean ALVETM, = -25.0k26.4 msec, 
mean ALVETMlnre = - 11.8k26.0 msec). The 
duration of LVET was related to the forward stroke 
index (Fig 5 ) .  Patients with 'a short LVET had a 
rapid heart rate, low forward stroke index, cardiac 

UI IM llD 1W )0 I- IM I 

LW1 * l  

FIGURE 5. Linear relationship between LVET and forward left 
ventricular stroke index. 

index and LV forward ejection rate, a large volume 
of mitral regurgitant flow, a high regurgitant frac- 
tion and a tall 'v' wave in the left atrium (Fig 6 ) .  
These results showed that LVET was determined by 
the rate and amount of blood which was ejected into 
the aorta and if this fell, LVET was shortened. It 
was also determined by digitalis therapy. LVET was 
not related to angiographic LV ejection fraction. Pa- 
tients with COCM and MI had an even shorter LVET 
( ALVETWcM = - 66.6k23.9 msec, ALVETCOCM-~,~ 
= -51.6223.9 msec, p<0.01) (Table 4, Fig 3). 

The ratio PEPILVET was not always related to 
LV ejection fraction, although the patients' findings 

F r c w  6. Relationship between LVET and regurgitant frac- 
tion ( R F ) .  There was negative relationship between these 
measurements, but this was not significant. One patient with 
ruptured chordae (within square ) disturbed relationship. 
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FIGURE 7. Relationship between Q-S2 and 
heart rate. Regression lines of Weissler,2 Har- 
ris and SchoenfeldlfJ for normal subjects are 
shown as solid lines; for digitalized subjects 
as dotted lines. Q-S:, is normal in digitalized 
patients with mitral incompetence. 

clustered around the relationship established by Volume of Mitral Incompetence 
Garrard, et all1: in four patients -the ratio was &- 
creased for the calculated ejection fraction. Because 
of the normal ejection fraction in nearly all the 
patients and the small range of values, the degree 
of correlation was meaningless. The increased 
PEP/LVET ratio in four patients was a conse- 
quence of severe mitral incompetence, with an ab- 
breviated LVET. The ratio was much higher in 
patients with a myopathic ventricle (Table 4 ) .  

Q - S 2  was shortened in some patients (Fig 7 )  : this 
was a consequence of the abbreviation of LVET due 
to mitral incompetence and the effect of digitalis. 
The mean AQ-S2 M I  was -29.6f 29.9 msec (mean 
A Q - S 2  = -3.2k30.0 msec) compared with 
the mean A Q - S 2  COCM of - 15.3f 29.2 msec (mean 
1Q-SO (w,-M-rl = + 14.7 k29.2 msec ) . The differ- 
ence was not significant since PEPCOCM was pro- 
longed (Table 4, Fig 3 ) .  

The regurgitant volume depends on the area of 
the regurgitant orifice, the heart rate, systolic ejec- 
tion period and the relationship between systemic 
and left atrial impedance: the left atrial impedance 
is a function of the severity of the lesion, the com- 
pliance of the left atrium and the position of the left 
atrial volume on its compliance c u r ~ e . ' ~ . ~ ~  Patients 
with severe mitral incompetence have a large left 
atrial 'v' wave and regurgitant fraction. 

We measured the volume of mitral regurgitation 
by comparing the stroke volume of the LV measured 
by angiocardiography and the forward stroke vol- 
ume measured by the direct Fick principle. These 
measurements were made sequentially, and the pa- 
tients' steady state was disturbed by the delivery of a 
large volume of contrast medium into the left ven- 
tricle. It is possible that we overestimated the vol- 
ume of mitral regurgitation or that interpatient 
comparisons are not valid. Nonetheless, the derived 

DISCUSSION 
volume correlated with the clinical status of the 

There are three important problems in mitral in- patient, the height of the 'v' wave in the left atrium 
competence: ( 1 )  the assessment of the volume of and the reduction in forward stroke index. The 
regurgitation; ( 2 )  the compensatory mechanisms tachycardia associated with severe incompetence 
which occur in response to valvular incompetence; was noteworthy. 
and ( 3 )  the quantitation of ventricular dysfunction. Nixon and Wagner2I made the same measure- 

Table 4--Comparison Between Time Interval Measurenrentr in  Mitral Ineonrpeienee ( M I )  and Congestive 
Cardiomyopathy (COCM) and MI 

Mean A PEP. Mean A PEPd,.. Mean A LVET. Mean A LVETd,.. Mean A W. Mean A Q& dl., Mean Mean 
Diaenosis Patients. No. Msee Msee M see Msee Msee Msee PEP/LVET EF. % 

Mitrd inroniptenee I7 -6.Oi 19.5 + 7.2f 19.9 -25 .0 i  26.4 - I  I.Ri 26.0 -29 .6 i  29.9 - 3 . 2 i 3 0 0  . 4 0 i  .I2 9 

Conueative eardimyopathy + M I  7 +46.7f 24.9 +61.7i24.9 -66.6f23.9 -51.6f 23.9 -15.3i29.2 +14.7i  29.2 7 7 2 3 f 2  

t 5.58 3.59 1.07 6.16 1O.M 

n <0.001 <0.01 NS <O.MII <0.001 

valued,.-Correction mndc frr digitalization in 15 of 17 patients with MI and in all 7 patients with COCM and MI 
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SYSTOLIC TIME INTERVALS IN MITRAL INCOMPETENCE 717 

ments of LVET in patients with mitral incompe- 
tence who were in atrial fibrillation. They used the 
normal values of Katz and FeilZ0 for the systolic 
time intervals and concluded that the LVET was 
normal or prolonged in some patients. If their mea- 
surements are compared with the normal values 
derived by Weissler et a1,2 LVET was shortened in 
all their patients. 

The abbreviation of LVET was a good guide to 
the severity of mitral incompetence and is useful in 
the clinical assessment of the patient. LVET and the 
width of splitting of the second sound are easily 
measured at the bedside. These observations confirm 
previous clinical and experimental &dings and jus- 
tify the quantitative use of these measure- 
m e n t ~ . * ~ - ~ ~  

Compensatoy Mechanisms 

In mitral incompetence there is a decrease in 
forward LV stroke volume, the total LV stroke out- 
put increases and there is dilatation and compen- 
satory hypertrophy of the ventricle. Ejection frac- 
tion is normal. In experimental acute mitral incom- 
petence, the forward stroke volume is ejected more 
rapidly, the maximal acceleration of flow increases, 
peak flow is greater and is achieved earlier during 
the ejection p e r i ~ d . ~ ~ , ~ '  

Ventricular Dysfunction 

The changes in length, tension and velocity of 
shortening of the muscle fibers of the left ventricle 
may be due to acute rheumatic carditis, the mechan- 
ical effect of great ventricular dilatation (Laplace 
relationship) or longstanding disease with myocar- 
dial fibrosis. In these circumstances, the forward and 
regurgitant flow decrease, the LVEDP rises, 
LVdp/dt falls and the ejection fraction is low. How- 
ever, measurement of the transition from normality 
to abnormality is vague and it is not known which 
parameter becomes abnormal in the earliest phase of 
ventricular dysfunction. Moreover, the influence of 
digitalis on these measurements may be important in 
patients with marginal dysfunction. 

LVdpldt falls in the presence of poor contractili- 
ty, but its meaning in mitral incompetence is uncer- 
tain because true isovolumic systole does not occur. 
Although the volume of regurgitation in early systole 
may be insignificant, the measurement of LVdp/dt 
does not reflect the true velocity of muscle fiber 
shortening. 

Ejection fraction falls and reflects an abnormality 
of the length-tension relationship in patients with 
severe left ventricular dysfunction who do not have 
valvular incompetence.** The same relationship 

probably exists in patients with mitral incompe- 
tence. In our patients, ejection fraction was normal 
or slightly decreased: this suggests that ventricular 
function or changes in length under these loading 
conditions was normal. We elected to study a group 
of young patients with severe mitral incompetence 
in sinus rhythm: it is likely that they had a severe 
mechanical abnormality and good myocardial 
function. 

Time Interval Measurements 

PEP, LVET and PEP/ LVET are a function of the 
velocity of fiber shortening. Since ventricular func- 
tion, as measured by LVdp/dt and the ejection frac- 
tion, was normal or normalized under the influence 
of digitalis, PEP and the ratio PEPILVET were 
normal in most patients. These measurements con- 
trast with similar measurements made in the other 
group of patients with congestive cardiomyopathy 
in whom additional mitral incompetence was due to 
ventricular dilatation and papillary muscle inade- 
quacy. In these patients the duration of PEP was 
prolonged and LVET further shortened. LVET re- 
flects forward stroke index: both mitral incompe- 
tence and myocardial dysfunction reduce stroke 
index and LVET. 

Four important observations have emerged from 
this study. PEP, on an average, is normal in rnitral 
incompetence. LVET is shortened and is a good 
guide to the volume of regurgitant flow. It is neces- 
sary to interpret the ratio PEP/LVET with caution: 
it is a good guide to ejection fraction but when 
LVET is reduced in the presence of severe mitral 
incompetence the ratio may be high despite normal 
ventricular function. In mitral incompetence and 
myocardial failure, PEP is prolonged and there is 
additional shortening of LVET, with a further in- 
crease in the ratio PEP/ LVET. 
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To The Attention of Authors 

Goethe (1749-1832) was by no means without busi- 
ness acumen. When he received a serious offer for an 
authorized Collected Edition of his works, he made 
exacting demands: two thousand thalers in gold, paid in 
advance. The publisher was a young man in Leipzig 
who had just founded a h. His name was Georg 
Joachim Gschen, and he was to become the first great 
publisher of German classics. He was the only one who 
printed not only much but beautifully, and in grand 
style. Goethe was his fist author of note, but the part- 
nership was of short duration; Goethe soon grew dissatis- 
fied and Gschen saw him go without much regret. For 
this first authorized edition of Germany's first poet, in 
eight small volumes, proved a stiking failure. In addi- 

tion to the ordinary edition, Gschen hopefully an- 
nounced one on Dutch paper for connoisseurs and 
princely patrons. As a particularly subtle stroke, he 
reprinted his own edition in a cheap one of four volumes 
so as to be able to pounce upon the expected pirates. But 
no pirate showed his head, and this was the surest sign of 
the public's indifference. The cheap edition remained 
unsold, the ordinary one sold only slowly, and the 
printing of the de luxe edition never got beyond the first 
few volumes. 

Friedenthal, R: Goethe-His Life and 
Times, Cleveland, World Publishing Co., 

1965 

CHEST, VOL. 64, NO. 6, DECEMBER, 1973 

 1973, by the American College of Chest Physicians
 by guest on June 25, 2012chestjournal.chestpubs.orgDownloaded from 

http://chestjournal.chestpubs.org/


DOI 10.1378/chest.64.6.711
 1973;64; 711-718Chest

D. J. Kitchiner, B. S. Lewis and M. S. Gotsman
Systolic Time Intervals in Mitral Incompetence

 
June 25, 2012This information is current as of 

 

 http://chestjournal.chestpubs.org/content/64/6/711
Updated Information and services can be found at:

 Updated Information & Services

 http://www.chestpubs.org/site/misc/reprints.xhtml
online at: 
Information about reproducing this article in parts (figures, tables) or in its entirety can be found
Permissions & Licensing

 http://www.chestpubs.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online:

 Reprints

the right of the online article.
Receive free e-mail alerts when new articles cite this article. To sign up, select the "Services" link to

 Citation Alerts

slide format. See any online figure for directions. 
 articles can be downloaded for teaching purposes in PowerPointCHESTFigures that appear in 
 Images in PowerPoint format

 1973, by the American College of Chest Physicians
 by guest on June 25, 2012chestjournal.chestpubs.orgDownloaded from 

http://chestjournal.chestpubs.org/content/64/6/711
http://www.chestpubs.org/site/misc/reprints.xhtml
http://www.chestpubs.org/site/misc/reprints.xhtml
http://chestjournal.chestpubs.org/



