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Table 1. Cases of 24-hour Holter recordings

Number of monitorings 2216
Number of cases 1549
Period Jan., 1981 ------ Dec., 1985
Age (years)
Range 9---e-- 89
Mean = SD 56.9+14.8
Sex
Male 958
Female 591

Number of electrophysiological studies 155

SD = standard deviation.
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4BFM AN Y —LERIE, BSNEEE L
CM2 & CM5 0 2 FEFErE & CIE S R Ry
M-LEBXELEREE (Avionics # Cardiocorder
Model 445 & & U DMI %t dmi recorder) % F
VT 24BFRER SR 21T > 2. C DRTERMRTIC
LB EEBENTEE (Avionicstt Model665 A
& DMI# dmi ECLIPSE) #Riv, SE428%
325 mm/sec TERFHICER 4 1To/-. T A%¥
D823[EHRE (6755ER]) TIL24RERD £ L%
[EMELERE LT 7.

2. EREEENRE

LA 7 — 7 Wil & 3 overdrive suppres-
sion test Tid, 80/min & ¥ 200/min % T30
RO LERIE % 10/min $O8M L TITRE&XA
{AEETEHEESFR (maximum sinus node recovery
time), HAHEEEEERA (maximum auto-
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LER %L 7.
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(1) 2485k L & — LBELSRENE & 7RIk
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24B5 R O¥A L.

(2) 24BERHA N 7 — DERIZ BT 2BV
#, 55 RR R & & V245040 L D &
7= IR MR MEARERR O BB RE RS HIE.

(3) 24RERAAN Y —LEBRE D HAlR—A X
— A —#l 232 A B (paced group) & FEME 234
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(4) AAEERBII BT 32EMANL S —L0
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Table 2. Summary of 24-hour Holter recordings

No specific findings 67 ( 4.3%)
Congenital heart disease 12 ( 0.8 )
Acquired valvular heart disease 62 ( 4.0 )
Ischemic heart disease
Angina pectoris 150 ( 9.7 )
Myocardial infarction 152 ( 9.8 )
Others 313 (2.2 )
Cardiomyopathy 46 ( 3.0 )
Arrhythmias
Advanced atrioventricular block 26 ( 1.7 )
Sick sinus syndrome 145 ( 9.4 )
WPW syndrome 7 ( 0.5 )
Others 245 (15.8 )
Neurocirculatory asthenia 6 ( 0.4 )
Aortic disease 12 ( 0.8 )
Hypertension 65 ( 4.2 )
Cerebrovascular accident 33 ( 2.1)
Others 208 (13.4 )
Total 1549 (100 %)
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3BER, & & IR LEREE 169 5 Bl A58 5
hiz, ARLERBOSETIL, 81535,
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AR/ OEMBERL DI, 167EFITS
NITLEEMD10.8%ITFHN L /2. & 5128 0RIE
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WEE, SEEFEETO v 7, ATNSERE
L URIRME O E B EOEMIERN 2 F 4 127
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BREE7Oy 7B HLER TH-7 (P<0.05).
RIRERRIRDEERIER 2 £ 5 107, AR
LIERF TR LR EAHBF V2L, BIRMELC
FRZFE CIINOEEEDAFE LUV ES Y
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R CIRAIEE & & SRR LR BRSO RME
BOBE S »ZIEFNE DL o 20, BIRIELOE
HENRE CIL BRI CIRAIRED A A 2 5 - /-
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BEOUBFMANL Y —LEXIC & 38/0FE
B, ZAUHY, B& RR RS X 02485015
LHEER6IRT, SBITAHEEBCLEL B/
DIAY, BALHEE & UUREOMBTE
B%, BERRURBCHELZTL = (P<0.01).
BEFEE7O v 72k 35K RREMREIE5.14
sec THY (K1), IATRLEREFEDZhIL9.04sec
Th-om (K2).

AR IHROLEB 2R TIIRT. B
ALIEBITE T A 2 BICH LB TR KA

Table 3. Number of cases in atrioventricular block, sick
sinus syndrome and atrial fibrillation

Advanced atrioventricular block

Sick sinus syndrome
SSS 1
SSS 1
SSS

Atrial fibrillation

Established atrial fibrillation
Atrial fibrillation with SVR
Paroxysmal atrial fibrillation

33

53
54
62

167
32
21

I, II, l =Rubenstein’s classification ; SVR=slow ventricular response.

Table 4. Number of cases and distribution of age and sex in the
control group and bradyarrhythmias’ groups

N Age (years) Sex
0.
Mean+SD  Range M F

Control 60 58.31+11.5 24—178 38 22
Advanced AVB 33 54.0+18.4 16—87 16 17
SSS

SSS1 53 58.2+12.7 24—81 23 30

SSS1 54 58.51+14.5 28—86 27 27

SSS 62 60.51+16.4 23—88 32 30
Af with SVR 32 62.3+12.5 42—86 21 11

No.=number of cases ; SD=standard deviation; M=male ; F=female:
AVB=atrioventricular block ; SSS=sick sinus syndrome; I, I, I =
Rubenstein’s classification ; Af=atrial fibrillation; SVR =slow ventri-

cular response: * =P <0.05.
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Table 5. Clinical findings in the bradyarrhythmias detected on 24-hour Holter recordings

Advanced AVB SSS Af with SVR
n=133 n=169 n=232

Symptoms

Congestive heart failure 7 12* 7

History of syncope 7 15 3

History of dizziness 6 47 7

History of CVA 1 4 4**
Medications

Digitalis 2 1 12**

B blockers 1 0 1
Associated heart disease

Cardiomyopathy 2 10 3

Ischemic heart disease 3 5 1

Valvular heart disease 2 7 6*"

Congenital heart disease 0 2 0

AVB=atrioventricular block ; SSS=sick sinus syndrome ; Af=atrial fibrillation:; SVR=
slow ventricular response; CVA=cerebrovascular accident; * =P <0.05,; * % =P <0.01,

Table 6. Number of cases, minimum heart rate, maximum heart rate, longest
ventricular pauses and total number of QRS's during 24 hours in the
control group and bradyarrhythmias' groups

Minimum HR Maximum HR Pause TQRS
N beats/min beats/min sec beats/day
o.
Mean+SD Mean£SD Mean+SD Mean+SD
(Range) (Range) (Range) (Range)
Control 60 52.0+6.6 122.0£17.2 1.241£0.21 105,172£12,845
(37—65) (94—177) (0.92—1.90) (79,486—132,013)
Advanced AVB 33 33.9+8.8* 78.9+30.9* 2.2810.63* 74,196+17,135*
(18—50) (40—139) (1.58—5.14) (40,400—104,878)
SSS 169 34.316.8" 107.0+28.9* 2.30+0.77* 78,587 +10,858*
(20—48) (48—201) (1.50—9.04) (50,012—106,197)
Af with SVR 32 30.4+8.3* 96.1+32.5* 3.0410.47* 78,915+12,157*
(21—40) (47—183) (2.00—4.52)  (60,480—113,295)

No.=number of cases: HR=heart rate. Pause=longest ventricular pauses; TQRS=total
number of QRS's during 24 hours ; SD=standard deviation: AVB=atrioventricular block ;
SSS=sick sinus syndrome ; Af=atrial fibrillation : SVR=slow ventricular response : * =
P<0.01.

DI ETIRI O 2HIHLSETH-
(P<0.01). &ERRMERTIZ, EN#HLED
HEISIBIKLEHETH- 24 (P<0.01),
sENH:EIHOMIZIZAERZEIZD N E D
S, FRUBRMLORE T, SERICEER
EFDHLENLE o7z,
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24BEIA N 5 — B & D A7 EREOBIRME
TEIREY, BEERIIZLLTER—ZA—%
—EBY~10 L xh3, F& RR 3. 0sec L)
LD & 24BERIFOFABT0,000LL F DEIZ ST
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Fig. 1. Atrioventricular block detected on 24-hour Holter recordings.
This record was obtained from a fifty two years old female.
Longest ventricular pause was recorded at 6 : 26 PM.

1
kit

I 9.04 sec —1

Fig. 2. Sinus arrest detected on 24-hour Holter recordings.
This record was obtained from a thirty five years old male.
Longest ventricular pause was recorded at 10 : 10 PM.

Table 7. Number of cases, minimum heart rate, maximum heart rate, longest
ventricular pauses and total number of QRS's during 24 hours in sick
sinus syndrome

Minimum HR Maximum HR Pause TQRS
N beats/min beats/min sec beats/day
0.
Mean+SD Mean+SD Mean+SD Mean*SD
(Range) (Range) (Range) (Range)
SSS 1 53 37.8%5. 90.6+19.2— 1.81+0.2 78,7991+7,099
(31—45) |, (60—148) (1.50—2.2ﬂ* (62,485—85,898)
SSS 1 54 30.9+7. * 93.1+22. * 2.69%+1.1 * 76,311+13,570
(20—46) |, (48—141) |, (1.54—9.04) (50,012 £105,504)
SSS I 62 34.6+6.3— 13.32+21.5— 2.39£0.71 80,388+10,036
(21—48) (95—201) (1.52—6.45) (59,915—106,197)

No.=number of cases; HR=heart rate; Pause=longest ventricular pauses; TQRS=total number
of QRS’s during 24 hours: SD=standard deviation; SSS=sick sinus syndrome; I, I, =
Rubenstein's classification; % =P <0.01.
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24BN & — BRI TR & h 2 RIRER
BIRD S 5, R— A A —H—KE 2 AR LT
LAEDRETSBITH -7 R—AX—Hh—fl2
AABOERIZ63.2215.8ETH Y, IR
HHNET 84 0LV ARICERMTHo
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Table 8. Comparison of clinical and 24-hour Holter findings in the severe bradyarrhythmias

Pause=3.0 TQRS=70,000
(sec) (beats/day) P-value
n=>55 n=64
Clinical findings
Male/female 34/21 40/24 NS
Age (mean+SD) 58.5+12.2 61.2+13.2 NS
Congestive heart failure 12 7 NS
History of syncope 15 10 NS
History of dizziness 28 30 NS
History of CVA 3 4 NS
No symptoms 12 14 NS
Medications
Digitalis 10 8 NS
B blockers 1 2 NS
Holter findings
Advanced AVB 4 15 P<0.05
SSS I 0 7 P<0.05
SSS 1 15 21 NS
SSS m 10 13 NS
Af with SVR 26 8 P<0.01
Paced 29 33 NS

Pause = longest ventricular pauses ; TQRS =total number of QRS's during 24 hours; SD =standard
deviation ; CVA = cerebrovascular accident ; AVB=atrioventricular block: SSS=sick sinus syn-
drome; I. I, I =Rubenstein’s classification; Af=atrial fibrillation: SVR=slow ventricular
response ; Paced = patients with permanent pacemaker implantation.
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Table 9. Comparison of clinical findings in the paced and unpaced group

Advanced AVB SSSI+I Af with SVR
Unpaced Paced P  Unpaced Paced P  Unpaced Paced P
n=17 n=16 n=71 n=45 n=21 n=11
Symptoms
Congestive HF 1 6 NS 1 11 0.01 0 7 0.01
History of syncope 0 7 0.05 1 14 0.01 1 2 NS
History of dizziness 1 5 NS 12 32 0.01 2 5 NS
History of CVA 0 1 NS 2 2 NS 3 1 NS
Medications
Digitalis 1 NS 0 1 NS 6 6 NS
B blockers 0 NS 0 NS 1 0 NS
Associated HD
Cardiomyopathy 0 2 NS 0 10 0.01 1 2 NS
Ischemic HD 1 2 NS 2 3 NS 0 1 NS
Valvular HD 0 2 NS 1 6 0.05 2 4 NS
Congenital HD 0 0 NS 1 1 NS 0 0 NS

AVB=atrioventricular block ; SSS=sick sinus syndrome: Af=atrial fibrillation: SVR =slow
ventricular response. Paced =patients with permanent pacemaker implantation; CVA =cere-

brovascular accident ; HF =heart failure; HD =heart disease: P =P-value.

Table 10. Comparison of 24-hour Holter findings in the paced and unpaced group

Unpaced Paced
_— e EE— P-value
Mean+SD Mean+SD
Advanced AVB n=17) (n=16)
Minimum HR 37.2+10.7 30.4+3.8 P<0.05
Pause 2.11+0.51 2.45+0.54 NS
TQRS 83,928+12,966 63,855+15,022 P<0.01
SSS 1 (n=31) (n=23)
Minimum HR 31.2+6.0 30.5+8.2 NS
Pause 2.30+0.61 3.20+1.45 P<0.01
TQRS 80,451+12,265 70,730+13,481 P<0.01
SSS (n=40) (n=22)
Minimum HR 34.9+6.8 34.3+7.3 NS
Pause 2.141+0.47 2.85+0.80 P<0.01
TQRS 83,058+9,602 75,532+8,033 P<0.01
Af with SVR (n=21) (n=11)
Minimum HR 31.3+8.8 28.9+7.9 NS
Pause 3.02+0.51 3.09+0.78 NS
TQRS 83,44819,602 70,261+12,174 P<0.01

Paced=patients with permanent pacemaker implantation; AVB=atrioventricular block ; SSS=
sick sinus syndrome; @I, [l =Rubenstein’s classification; Af=atrial fibrillation: SVR=slow
ventricular response; HR=heart rate(beats/min). Pause=longest ventricular pause (sec);
TQRS = total number of QRS’s during 24 hours (beats/day); SD =standard deviation.
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Fig. 3. Maximum automaticity recovery time.
Right atrial pacing rate was 120 imp/min.
This case was not able to measure maximum sinus node recovery time.
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Fig. 4. Relation between ventricular pauses
detected on 24-hour Holter recordings
and maximum sinus node recovery
time (or maximum automaticity re-
covery time) measured by overdrive
suppression test.
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Studies on 24-hour Holter electrocardiography
Part | : Bradyarrhythmias and pacemaker indication
Takato HATA
The First Department of Surgery, Okayama University Medical School, Okayama
(Director : Prof. K. Orita)

Studies of 2216 24-hour Holter electrocardiograms of 1549 patients revealed bradyarrhy-
thmias in 33 cases of advanced atrioventricular block, 169 cases of sick sinus symdrome and
32 cases of atrial fibrillation with slow ventricular response. The underlying diseases were
mostly idiopathic, but included ischemic heart diseases and cardiomyopathy as well. The
findings of Holter electrocardiography showed a significant difference between the brady-
arrhythmia group and control group as to the minimum heart rate, maximum heart rate, the
longest ventricular pauses and total number of QRS’s during a 24-hour period.

There were 55 cases of bradyarrhythmias with longest ventricular pauses of 3.0 seconds
or longer. The incidence of atrial fibrillation with slow ventricular response was significantly
different from other bradyarrhythmias. There were 64 cases of bradyarrhythmias with the
total number of QRS’s during a 24-hour period equaling 70,000 beats/day or less. The in-
cidence of sick sinus syndrome group ] was significantly different from other bradyarrhy-
thmias. As regards severity of bradyarrhythmias, these two findings were inconsistent.

Comparative studies of paced and unpaced groups showed that the patients were older
and had more subjective symptoms in the paced group. In all Holter findings, the total
number of QRS’s during a 24-hour period and the longest ventricular pauses were signifi-
cantly different from other findings. No correlation was observed between the longest
ventricular pauses and the maximum sinus node recovery time (or maximum automaticity
recovery time).

In consideration of subjective symptoms and underlying diseases, severity and pacemaker
indication of bradyarrhythmias should be determined by longest ventricular pauses and
total number of QRS’s during a 24-hour period shown on 24-hour Holter recordings.



