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Exercise Radionuclide Ventriculography in Patients with Mitral Stenosis

Do Yun Lee, M.D., Won Heum Shim, M.D.,* Han Soo Kim, M.D.* Seung Jung Park, M.D_**
Seung Yun Cho, M.D.,* Sung Soon Kim, M.D.,* Woong-Ku Lee, M.D., Myeong Jin Kim, M.D,,
Kyu Ok Choe, M.D. and Chang Yun Park, M.D.

Department of Diagnostic Radiology, Yonsei University, College of Medicine, Seoul, Korea

We performed exercise radionuclide ventriculography to evaluate left ventricular (LV) function in
35 patients with pure mitral stenosis (MS). There were 6 males and 29 females ranging from 21 to 63
years of age (mean 37110 years). We also studied 8 healthy men as control group (mean age 27+5
years). Each patients was evaluated at rest and during maximal exercise on an isokinetic bicycle
ergometer. Peak filling rate (PFR), peak ejection rate (PER), ejection fracion (EF), end-diastolic
volume (EDV), end-systolic volume (ESV), stroke volume (SV), and cardiac output (CO) were deter-
mined by the radionuclide technique.

The results were summarized as follows:

1) LV systolic dysfunction and reduced PFR were noted in patients with MS.

2) EDV as well as SV decreased with exercise in patients with MS.

3) No significant increase in EF during exercise compared to rest value was observed because it
was caused by reduced EDV and SV during exercise in patients with MS.

4) CO increased with exercise was significantly lower than normal in patients with MS.

5) Patients with MS were divided into two groups according to whether EF increased more than 5%
druing exercise compared to resting state or decreased. Significant difference were found between
these two groups.Patients with a fall in' EF with exercise were older, had larger left atrial size, and
had lesser decreased in ESV during exercise.
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Table 1. Global Left Ventricular Function in Patients
with Mitral Stenosis and Normal Subjects at
Rest
Normal Mitral. p value
stenosis
PER (EDV/sec) 2.87:0.16 2.11£0.58 <0.001
PFR (EDV/sec) 2.27+0.17 1.51x0.57 <O0.1
{SV/sec) 3.34+0.26  2.73%#1.22 <0.5

Values are mean + S.D.
PER : peak ejection rate, EDV : end diastolic volume,
PFR : peak filling rate, SV : stroke volume.
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CHANGE IN LV END-D1ASTOLIC VOLUME DURING EXERCISE (PERCENT)
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. 1. Left ventricular end-diastolic volume response
to exercise in patients with mitral stenosis and
normal subjects.

2L o ofy

r

(Fig. 9), +%A FAlAe] AT g2 Wizh= A4l
ol & St 4] 67.5+3.0%14 81.6+3.7%=
FollA Frhshe £74¢ 2ot SEAYPAF Sl
A kAl AATEEo] 57.149.3%°193, AdE
54 AATFEEe] 60.9110.5% % SAH2 FJF
ko] g 2ol ¥okth(Fig. 5). olo AAEL 3542
P25 32 F 54 A4 AATFEEe] ¢

AAT-EEol vlas) 5% o4 F1ele 1894 &
of A TE o] obg Aol vlaste] -254] i
12949 35 29 7o o] wim @A
(Table 2), #x}e] HE A8 +54] AATE Lo
Zadhs FolA o] 2oked, 54 ESV 7ha+ A4
TEEo] Fashe Folld BAH R oA Agn
EDVe] #Hale 57 Zbell o7} gloich, sugy o
A3 AR AATEHEE F 7 2ol BAH oz o9

N

31

=}
ey

,d
2

A

e 2574 Qe w2
71 T84 AdTEE] AHE Foksle ¥
(4.920.86 cm) ol A F5-A] AATFEgo] Zadte
(6.5£0.9cm) ¥ o} BAIH o2 §o31A 2 AL
A% 4 Ak
80 1
NoRMAL MITRAL STENOSIS

£ 601

w

(%]

o

w

<

w U0

w

S

-4

3

o 20

2

=

a

w 0 N

5

P )

2

© -20 1

-t

e

<

D -40 -

2

wl

3

= -60

8

2 1 NS }

P =

(5] ¥ T T T

ReST EXERCIS ResT EXERCISE

Fig. 2. Left ventricular end-systolic volume response to
exercise in patients with mitral stenosis and
normal subjects.
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Fig. 3. Left ventricular stroke volume response to exer-
cise in patients with mitral stenosis and normal
subjects.
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Fig. 4. Cardiac output response to exercise in patients
with mitral stenosis and normal subjects.
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Table 2, Comparison of Clinical and Hemodynamic Variables in Patients with Mitral Stenosis According to Left Ven-

tricular Ejection Fraction Response

AEF > 5% (n=18) AEF <0 (n=12) p value
Age 339 41 £ 11 < 0.05
Atrial fibrillation (pts) 5
Rest EF 569 58+12 NS
Exercise Response
A EDV (%) —27 216 —24 125 NS
AESV (%) —44 £12 —12 £33 <0.01
A SV (%) —13+18 —31 24 <0.05
A CO (%) 89+ 50 36 = 59 <0.02
Mitral valve area {cm?) 0903 0.8 +0.2 NS
LA size {(cm) 4.9 +0.8 5.5+0.9 < 0.05
* Values are mean = S,D. LA : left atrium, NS : not significant
A SV : change in stroke volume during exercise A EDV : change in end-diastolic volume during exercise
ACO : change in cardiac output during exercise A ESV : change in end-systolic volume during exercise
AEF : change in ejection fraction during exercise compare to rest
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