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Summary

We reported 2 patients with complete A-V block with a DDD pacemaker whose exercise capacity
was increased by decreased ventricular tracking limit rate setting (VTL) of their pacemakers. Car-
diopulmonary exercise test was used for estimating exercise capacity.

Case 1: A 15-year-old girl complained of fainting. Her electrocardiogram (ECG) revealed complete
A-V block (atrial rates 100/min, ventricular rates 39/min). After implantation of a DDD pacemaker
and the VTL setting at 152/min, her bradycardia disappeared, however, she complained of dyspnea
after a few minutes’ walk. We performed symptom-limited cardiopulmonary exercise test with a motor-
driven treadmill. When the pacing rate reached VTL (152/min), ECG suddenly changed to approxi-
mately 2: 1 pacing (80/min) and the patient complained of dyspnea. Concomitant rapid increases in
VE, VCO, and RQ suggested that dyspnea was caused by the marked change in pacing rates on VTL.
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With the lowered VTL (110/min), there was no rapid increase in VE, VCO; and RQ, and dyspnea
subsided when the pacing rate reached VTL. At the same time, the peak VO, and exercise time were
increased by 15% and 89,, respectively.

Case 2: A 47-year-old man complained of syncope. His ECG revealed complete A-V block (atrial
rates 100/min, ventricular rates 33/min). After a DDD pacemaker implantation (VTL: 150/min), he ex-
perienced dyspnea while walking up the stairs in his office. Like in Case 1, when the VTL was lowered
from 150/min to 110/min, both the peak VO, and exercise time were increased by 119,.

These observations indicate that the exercise capacity in complete A-V block after implantation of
a DDD pacemaker can be increased by lowered VTL and that exercise test may be useful for evaluat-

ing the changes in the exercise capacity with changing VTL.
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Fig. 1. Electrocardiograms of Case 1.
A': on admission; B: after a DDD pacemaker implantation.
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Fig. 2. Cardiopulmonary exercise test before a DDD pacemaker implantation (Case 1).

— 1079



ﬁl‘&) I:Pﬁr MA, Eh

EIAbNRD, VN EYF—v a3 v EHfTLE.
YNEY A=a— LT, EE® 140/45 L7
ZEGHE FLy FIAicTHEA 304y, 20 HEEME
47 L7723, peak VO, 1,000 ml/min, JES)ERE] 12
HA45FE, VAEV IR EFHHRIZHHH
hote. ZoOBOLESARORKES Figs.
2A~C IR

D% VITL ##x, 2:1 pacing L2 »7=
E#% (D point), &M% RQ o#gim, HR/VO,
i AT ~0%EH, VE/VO, o & LR %
B, TORHEREHEIHBE LI LE X DN
7o THIZODHEOERRIET (152 25 80/4 1
ETF) icky, VIL 2@z 30A%ks LEL+
ZEE) TR BB RKMBERASNHBR T s
EZX, OR—RA—I—FEFGFIELLEE
3, VIL @&, 152 55 110/ ET & #, L
MEBAM TR o7, ZDfEE% Figs. 3A~C

RT. OaES VIL 2@ xiziiicisnT
LI REEE AT, AT AT LOBBAE
B biE%k L, peak VO, 1,150 ml/min, SEBhEER
B3 45h~oing %, BEAEEHETORE
REERIZIHR L.

=R 2: 475, B

ERHAREL EFICYHZ2. LERE IIT°
A-V block #gwlcicw, YMBHIABE L. b
Ko EXEY Fig. 4A (23, OB rate 100/4y,
LE rate 33/4T, BB 7T hrEY, FrE)
—LVFRAMNEIBRHETH--. £105%HI1c DDD
N—ZA—F—H AT LE. FHL
7= pacemaker (3, Intermedicus #! Cosmos
<, pacing rate 60[8]/4», VTL 150/4%, A-V
delay 200 msec, atrial refractory period 200 msec,
ventricular refractory period 200 msec iZ3%7¢E L

7=. #ioLERE Fig. 4B [oRd. 201%, &%

RQ— _
L1 VO./ VE
1.4 36.0
L s St L
0.6 : 42.0
Vo e RR HR— . ‘ HR [/ min)
VE—VCO,— [L/min] [/min] VE [L/min] 1601
120 4 160160 60+
ECG 1 Efzez
{, A
90t 3 AN S A .\/;.xw 1304100
60f 2 <
040 40t .
. '
301 ; 100F X%
; ¥
o0 &,
Start End point. TIME [min] 27 2
(13min 45sec) ,
-~
% 1T 2 % 1 2
VO, [L/min] VO [L/min]
(A) ® ©

Fig. 3. Results of cardiopulmonary exercise test after a DDD pacemaker implantation

(Case 1).
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Fig. 4. Electrocardiograms of Case 2.
A': on admission; B: after a DDD pacemaker implantation.
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Fig. 5. Results of cardiopulmonary exercise test before a DDD pacemaker implantation
(Case 2).
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Fig. 6. Results of cardiopulmonary exercise test after a DDD pacemaker implantation
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