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The Electrocardiographic Findings in Patients
at Taipei Medical College Hospital
— With Special Discussion on Fascicular Block —
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82 Patients received a total of 915 electrocardiographic examinations at 1aipei Medical
llege Hospital. Classification of the ECG findings according to.the ‘“Minnesota Code’’
ealed significant higher incidences of class 1 and class 2 Q waves, tall R waves in left,
junction and segment depression, T wave inversion, complete RBBB, and atrial fibrilla-

n in patients over age 40 than in patients under age 40. Inverted T waves of 1mm to

was the most frequently found abnomality (11.89%), followed by sinus tachy-

dia (8.05%), and R waves taller than 26mm in V5 or V6 (5.88%).

Among 30 patients with left axis deviation, 25 met the criteria of left anterior hemi-
€k (3.19%). There was only one case of combined RBBB and left anterior hemiblock
2%).

Among 19 patients with right axis deviation, 5 met the ‘criteria of left posterior hemi-
ck (0.64%). 2 of them showed combined RBBB and left posterior hemiblock. Patho-
ical arrhythmias were found in the remaining three.

1e incidence of complete LBBB was 0.51%, all of them were over age 60. The in-
ence of complete RBBB was 1.51%, 10 of the 11 patients with this finding were over

40.
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he electrocardiographic (ECG) ex- and various disease entities.

1ation has long been regarded as QRS axis deviation had been noticed in
and indispensable diagnostic tool in the early years of clinical electrocardio-
icine. The ECG investigations among graphy, when only three bipolar ex-
Cted populations, especially on the tremity leads were recorded. In 1956,
‘njiol_ogical basis, have provided valu- Grant renewed clinical interest in axis
- information concerning the pre- deviation [4]. With the advancement of
ICe and distribution of certain types vectorcardiography and electrophysiologi-

rt diseases [1-3]. However, analysis’ cal study, knowledge on the etiology and
CG in hospital patients is still the significance of axis deviation expanded
: qlrect method to evaluate the rela- rapidly. In 1970, Rosenbaum defined the
4 Ip between specific ECG patterns criteria for left anterior hemiblock (LAH)
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and ‘left posterior hemiblock (LPH) [5].
Since then, the concept of mono-, bi- and
tri-fascicular blocks, along with their
clinical implication, are topics of ex-
tensive discussion in literature [6-10].

The purpose of this paper is to review
the ECG finding by using data obtained
from Taipei Medical College Hospital.
Because of its clearness and popular
acceptance, “Minnesota Code’’ [11] is
adapted for classification of ECG findings.
Comparison of incidences between pa-
tients under and over age 40 is em-
phasized for people over age 40 are
considered to have increased risk of
atherosclerotic and hypertensive heart
diseases. Increased incidence with age is
often a clue to the association between
that ECG pattern and ischemic or hyper-
tensive heart diseases. Of course, the
clarification of whether such association
is coincident or correlated need further
investigation [12] .

Materials and Methods
During the 21 months period between

August, 1976 and April, 1978, 782
patients received a total of 915 ECGH
examinations at Taipei Medical College
Hospital which is a developing general -
hospital with maximal bed capacity of
250. She is located in the east side of
Taipei City and serving as a regional
medical center in an area of, 150,000
people during the period of study. The
age and sex distributions of these patients;
were shown in Table |.

All ECG were taken with Fukuda
FJC-7110 machines and analyzed first
by C.Y.H. then checked by C.Z.L. Thell
1968 revision of Minnesota code [11],
which was originally proposed by Black-
burn and associate in 1960 [13], was
followed for classification of ECG find-
ings. Patients were divided into two
groups, group A were those at or under
age 40 while group B were those over age
40. The difference in incidences between
two groups was compaired by chi-square
test. P values less than 0.05 were con-
sidered statistically significant.

Table I: Sex and Age Distributions of Patients

Age | 11121 (31|41 51 (61 (7181 ] 91 Gr. Gr.

| I | I I | | | I | A B | Total
Sex 10 (20 | 30 |40 |50 | 60 70 (80 | 90 |OVER (*) (*)

Male 27 |38 | 67|42 |55 | 87 80(38 |10 1 174 | 271 | 445

Female 11 (32| 54|38 (44| 70 48133 | 6 1 135 | 202 | 337

| Both 38 [ 70 [121|80 | 99 157112871 | 16 2 309 | 473 | 782
L I

(*) Group A are Patients at or under age 40; Group B are over age 40.
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Table II: Incidence of ECG Findings at TMCH

Patients Total  Group A***Group B***
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Criteria of these codes : see*text or reference (11).

N indicates number of patients.

Group A are patients at or under age 40, Group i are those over age 40.
P <0.05 are considered to be significant, NS indicated non-significant.
Higher incidence in Group A than in Group B.
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Results

Table 2 provided the incidence of
codable ECG findings.
Q Waves (Code 1):

Codable Q waves was found in 38
patients. As stressed by Epstein and
associates (14), Q waves of class 1 and
class 2 (Code I-1 and 1-2) have close
relationship with ischemic heart disease,
so we separated the Q waves of class 1
and class 2 from that of class 3 (Code
[-3).

Q waves nf class 1 and 2 were noticed
in 22 patients (2.81%). All of them were
over 40 of age. Q waves of class 3 were
found in 16 patients (2.04%). Some of
them were at their third or fourth decades
of age and the difference between group
A and Group B was not significant.

QRS Axis Deviation (Code 11):

Frontal QRS axis from —30° through
—90° was classified as II-1, from 120°
through —150° 7as 1I-2 and from 90°
through 119° as |1-3. Left axis deviation
(Code I1-1) was more frequently found
in group B, while borderline right axis
deviation (Code 11-3) more in groiup A.
The incidence of abnormal right axis
deviation (Code I1-2) was not significantly
different.

High R Waves (Code I11):

High R waves in the left (Code 111-1

and 111-3) existed in 64 patients (8.18%).

~ The incidence of R wave in V5 or V6

higher than 26mm (Code 111-1) was 5.88%
and that of SV1 + RV5 > 35mm (Code
111-3) was 2.3%.

Right R waves in the right occurred
in 10 patients (1.36%). Most of them
were infants or children. In most in-
stances, this finding did not indicate
abnormality for those under age 16.

ST Junction and Segment Depression
(Code 1V):

ST segment depression of 1 mm or
more (Code IV-1) was noticed in 28
patients (3.58%). Only 2 patients with
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this finding were under age 40. ST Seg-
ment depression of 0.5 mm to 0.9 mm
(Code 1V-2) was foung in 43 parients
(5.49%). This chang was also predo-
minantly found in patients over age 40,

17 patients (2.17%) demonstrated ST
segment downward slopping at least 0.5
mm but no concomitant junction de-
pression as much as 0.5 mm (Code 1V-3),
They were all over age 40.

Junctional depression of 1 mm or more
with ST segment upward slopping oc-
curred in 16 patients (Code 1V-4). Half of
them had tachycardia.

T Wave Changes (Code V):

There were 6 patients (0.76%) with
Jeeply inverted T waves of more than |
5 mm (Code V-1). 93 patients (11.89%)
had inverted T waves of 1 mm to 5 mm
(Code V-2). This is the most frequently
observed ECG change in this study. T
wave negative or biphasic with negative
phase less than 1 mm (Code V-3) was
found in 41 patients (5.24%). T/R ampli-
tude ratio less than 1/20 (Code V-4) was
found in 2 patients (0.25%).

AV Conduction Defects (Code VI):

The incidences for complete, second
degree and first degree AV blocks were
0.25%, 0.12% and 1.02%, respectively.

A 13 years old boy with rheumatic
fever showed sequential changes of
complete, second degree and first degree
AV block within 2 days.

A demand type pacemaker was im-
planted transvenously in a 66 years old ‘
man with complete AV block. He received
a permanant pacemaker implantation later
at our hospital.

No cases of accelerated conduction
were found.

The incidences of AV conduction
defects were not significantly different
between the two groups of patients.
Ventricular Conduction Defect (Code VII)

Complets LBBB (Code VII-1) was




noticed in 4 patients (0.561%), all of them
vere over age 60. Complete RBBB (Code
/11-2) was found in 11 patients (1.66%),

only one of them was under age 40.

incomplete  RBBB  (Code VII- 3) was
qoticed in 13 patients (1.66%).

V1 or V2, not meeting the criteri’a of
VI1-2 or VII-3, was classified as VII-5 in
the 1968 revision of Minnesota code.
his finding was noticed in 24 patients
4.34%). Only complete RBBB showed
ignificant difference in incidence be-
ween groups.

ythmia (Code VIII):

~ Only arrhythmia recorded on com-
Jlete 12 lead ECG were analyzed. Those
jsually seen on bedside monitor, like
gonal rhythm, ventricular tachycardia,
entricular fibrillation and cardiac stand-
till were not included.

' Frequent premature beats, either atrial,

inctional or ventricular in nature (Code
/111-1) were found in 22 patients (2.81%).

,If all premature beats were analyzed,
ther occasional or frequent in occur-
‘~.- the incidence .of premature beats
inked in descending orders were VPC
21%, 33 patients), NPC (1.02%, 8
tients) and APC (0.89%, 7 patients).
Atrial flutter-fibrillation (Code VI11-3)
curred in 27 patients (3.45%). Only
e patients was in her fourth decade of
8, all the rest were over age 40.

Episodes of supaventricular tachycardia
ode VIII-4) were recorded in two
tients (0.25%), sinus tachycardia (Code
11-7) in_63 patients (8.05%) and sinus
_;- cardia (Code VIII-8) in 7 patients
87).

Among the other types of arrhythmia,
L had one case of sinoatrial block,
€ case of ventricular parasystole, two
1‘~‘~ of multifocal atrial tachycardia
AT), three cases of wandering pace-
Ker between SA node and AV junc
N. The age of patients with MAT were
and 79, both were male and suffered
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from advanced pulmonary disease.
Miscellaneoue items (Code 1X):

26 patients (3.32%) showed low QRS
amplitude (Code IX-1). P wave amplitude
of 2.6 mm or more (Code |X-3) occurred
in 3 patients (1.15%). T wave amplitude
greater than 12 mm (Code 1X-5) was
found in 11 patients (1.40%). Dextrover-
sion was found in a 34 years old woman.

Discussion

The incidence of left axis deviation
(Code 11-1) in the present study (3.83%)
was not significantly different from
Ostrander’s study [12] in Tecumseh
(5.3%) and Tseng’s study [2] in Taipei
(3.89%).

Among 30 patients with left axis
deviation, 21 were men and 9 were
women. The sex difference in incidence
was not significant, compatible Tseng's
data given in Taipei [2], although Os-
trander found a significant high incidence
in men than in women [12].

Rosenbaum believed that leftward shift
of axis beyond —45° was a reliable sign
of left anterior hemiblock (LAH) [5].
This strict criteria eliminate almost all
false positive diagnoses, but experimental
and clinical observations suggest that LAH
may be overlooked if the diagnosis is
considered only in the presence of ex-
treme left axis deviation [17, 18].

Analysis of 30 patients whose QRS
axis lie between —30° and —90°, 3
showed ‘inferior wall myocardial infarc-
tion and 2 showed complete left bundle
branch block. Excluding these 5 patients,
we had 25 cases meeting the crireria of
LAH [B]. 9 of these 25 patients had
either high R waves in the left meeting
the criteria of left ventricular hypertophy
(Code 111) or ST-T change meeting the
requireinents of Code IV and V, another
one patients had complete right bundle
branch block and the remaining 15
showed no ECG abnormalities other than
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left axis deviation. It is now generally
accepted that left axis deviation in pa-
tients with left ventricular hypertrophy,
chronic coronary artery disease or cardio-
myopathy are induced by block of the
anterior division of the left bundle
branch; so LAH is diagnosed in the pre-
sence of these conditions if the criteria
for LAH were fulfilled. In Tecumseh,
41% of patients with left axis devistion
were free of other ECG finding that
suggested heart disease, and therefore
Ostrander concluded that isolated left
axis deviation appeared to be a common
finding without unfavorable prognostic
impiications [12].

The incidence of LAH was 3.19% in
the preseat study, that reported by
Rosenbaum was 4.58% [5]. The incid-
ence of combined RBBB and LAH was
0.12%, lower than that reported by
Lasser et al [19]. and Walt et al [20].
They offered an incidencé of approximate
1% in a series of consecutive hospital
ECG records. The data are too limited
to reach a conclusion in regard to our
rarity of combined RBBB and LAH.

We had 4 patients with QRS axis lie to
the right of 120° (Code 11-2). 3 of them
had evidence of cor pulmonale. The
etiology of cor pulmonale was kypho-
scoliosis in 2 patients and advanced
pulmonary ' tuberculosis in the other,
We also had 15 patients demonstrated
QRS axis from 90° through 119° (Code
11-3). This finding was not codable in the
classification system originally proposed
by Blackburn[13]. Right axis deviation
of this extent is frequently acceptable
in children.

If 6 patients with right ventricular
hypertrophy, 5 patients under age of 16,
2 asthenic patients with QRS axis lie to
the left of 105°, and 1 patients with
lateral wall myocardial infarction are
excluded from the 19 patients classified
as having right axis deviation, a ‘total of
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5 patients (0.64%) will meet the criteria
of LPH [16]. 2 old men, (one at age 63,
the other at age 69), showed combined
RBBB and LPH. The incidence of this
type of bifascicular block was 0.25%, not

© significantly different from that of com-

bined RBBB and LAH. However, Scanlon
et al. suggested that RBBB .and LAH
was 6 time more common than RBBB
and LPH [21]. Among 3 parients (0.38%)
who demonstrated LPH without RBBB,
2 had frequent premature beats and one
had atrial fibrillation. -

The incidence of complete LBBB (Code
VII-1) in patients over age 40 was 0.84%.
That was 0.24% reported by Tseng [2]
and 0.36% by Lamb [22]. In Tseng's
series, same as in our study, all patients
with complete LBBB were over age 60.
Although no statistically significant age
trend was demonstrated in the present
study, Rotman and co-workers concluded
from their experience in US Air Force
that LBBB was predominantly found in
older individuals [23]. We had one case
of LBBB and first degree AV block; this
is the type of bifascicular block that
associated with ‘highest frequency of
cardiovascular morbility and mortality
[24].

According to Tseng [2] and Johnson
[25], the incidence of complete RBBB
in patients over age 40 was 1.24% and
2.9%. That was 2.11% in our series. It
had been recognized that RBBB without
associated organic heart disease carried a
benign nature and Rotman et al. re-
ported that 94% of patients with RBBB
had no organic heart disease [23]. In our
series. the incidence of RBBB was signifi-
cantly higher in patients over age 40.
Whether they carry a benign nature
await long-term follow-up.
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