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Atypical form of atrioventricular septal defect
without left axis deviation: relation between
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Abstract
Objective-To clarify the morphological
features relating to an intermediate axis
or a right axis deviation in atrioventricu-
lar septal defect (AVSD).
Subjects-135 patients with typical
AVSD and with nine patients with atypi-
cal AVSD, characterised by a well
formed atrial septum, a milder down-
ward displacement of the atrioventricu-
lar valves, and a shorter length of the
ostium primum defect.
Main outcome measures-Relation
between morphology and electrocardio-
graphic and vectorcardiographic find-
ings; prevalence of Down's syndrome
and ofother cardiac anomalies.
Results-All nine patients with atypical
AVSD had an unusual mean frontal QRS
axis compared with six of the 135
patients (4%) with typical AVSD (p <
0.01). All eight patients who underwent
the vector analyses showed atypical
movement of the QRS loop-that is, an
initial left inferior movement in the
frontal loop (eight patients) and counter-
clockwise rotation in the sagittal loop
(seven). The corresponding values for
119 patients with typical AVSD were 20
and 22 patients (p < 0.01). Seven patients
with atypical AVSD (78%) and 55 (41%)
with typical AVSD had Down's syn-
drome (p < 0.05). None of the twenty one
patients with additional cardiac anom-
alies had atypical AVSD, an unusual
QRS axis, or unusual movement in the
QRS loop.
Conclusions-The atypical morphology,
supposedly related to the degree of
posteroinferior displacement of the
conduction system, was one of the
causes of unusual movement of the QRS
loop in AVSD.

(Br Heart3J 1993;70:180-184)

The anatomical features of atrioventricular
septal defect (AVSD) are a common atrioven-
tricular junction guarded by a five leaflet
valve, an unwedged position of the subaortic
outflow tract, and an inlet/outlet dispropor-
tion of the ventricular mass.' 2 Left axis devia-
tion in the mean frontal QRS plane is
believed to be associated with posteroinferior
displacement of the atrioventricular conduc-
tion system as a result of these anatomical
features.35 We have, however, encountered

patients with atypical morphology (atypical
AVSD), whose features are a well formed
atrial septum, a milder downward displace-
ment of the atrioventricular valves, and a
shorter length of the ostium primum defect
(figs 1 and 2).

In this study we clarified the clinical find-
ings of atypical AVSD, including its electro-
cardiographic patterns.

Patients and methods
A total of 144 patients with atrioventricular
septal defect with usual arrangement were
studied at this institute between December
1977 and September 1992. In 66 cases the
patients were male and 78 female. Ages
ranged from newborn to 72 years, four
patients being more than 60 years old.
Patients with a heterotaxic heart were exclud-
ed from this study. In the patients who did
not undergo the intracardiac repair the diag-
nosis was based on echocardiographic and
angiographic findings. Fifty three patients
had an ostium primum defect with a three
leaflet left atrioventricular valve (incomplete
form), and 76 patients had superior and infe-
rior bridging leaflets with both interventricu-
lar and interatrial communications (complete
form). The remaining 15 patients had a
bridging leaflet but no interventricular com-
munication. Fourteen patients also had pul-
monary stenosis, five coarctation of the aorta,
and two a hypoplastic left ventricle. Sixty two
patients had Down's syndrome.

Nine patients had morphological features
consistent with atypical AVSD, the remaining
135 showing features of the typical form. To
clarify the differences between these two
types we compared (a) morphological fea-
tures and haemodynamic stress, (b) relation
to Down's syndrome, (c) electrocardiographic
and vectorcardiographic findings, and (d)
postoperative course.

Results
MORPHOLOGICAL FEATURES AND
HAEMODYNAMIC STRESS
Of the nine patients with atypical AVSD, five
had the complete type and four the incom-
plete type (table). We found three detailed
morphological features of atypical AVSD.

(1) In an echocardiogram, a well formed
atrial septum seemed to connect normally
with the atrioventricular valves during the
systolic phase (figs 3 and 4). In typical
AVSD, the defect was large enough to be
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Figure 1 Atypical atrioventricular septal defect (case 4). The atrial septum is wellformed
and the ostium primum defect too small to observe the left side of the common
atrioventricular orifice. (LV, left ventricle; RV, right ventricle)

always delineated. At operation the ostium
primum defect in atypical AVSD was too
small to observe the mitral component (figs 1
and 2).

(2) Deficiency of the ventricular inlet
septum, which was measured by echocardio-

Figure 2 Typical and
atypicalAVSD (complete
form). In atypicalAVSD
a wellformed atrial septum
obscures the left side of the
common atrioventricular
onifice. The length of the
ostium primum defect (a to
b) is shorter than that in
typicalA VSD. (LV, left
ventricle; RV, right
ventricle).

Typical AVSD

graphy, was milder than that in typical AVSD
(figs 3 and 4).

(3) The length of the ostium primum
defect was shorter than that in typical AVSD
(fig 2).

In patients with the incomplete form of
atypical AVSD right ventricular pressure was
almost normal (table). None of the twenty
one patients with associated cardiac abnor-
malities had any features of atypical AVSD.

RELATION TO DOWN'S SYNDROME
Seven out of nine (78%) patients with atypi-
cal AVSD had Down's syndrome (table)
compared with 55 out of 135 (41%) patients
with typical AVSD (p < 0 05).

ELECTROCARDIOGRAPHIC AND
VECTORCARDIOGRAPHIC FINDINGS
All nine patients with atypical AVSD had a
mean frontal QRS axis ranging from 0 to
+ 179 in an electrocardiogram (figs 5, 6 and
7). In contrast, only six patients (4%) with
typical AVSD had an unusual QRS axis
(p < 0 01). Figure 7 shows the QRS patterns
in patients with atypical AVSD in a Frank
vectorcardiogram. The eight patients had an
initial left inferior movement in the frontal
loop, of which five (63%) showed a clockwise
rotation. The left sagittal loop moved
counterclockwise in seven patients (88%). Of
119 patients with typical AVSD, however, 20
(17%) had an initial left inferior movement in
the frontal loop, of which eight (7%) showed
a clockwise rotation. The left sagittal loop
moved counterclockwise in 22 patients
(18%). These differences were significantly
different between the two groups (p < 0 01).
Movement of the horizontal loop reflected
the degree of right ventricular hypertrophy
and showed the same patterns in the two
types of AVSD. None of the twenty one
patients with associated cardiac abnormalities
showed either the unusual mean frontal QRS
axis or the atypical QRS movement in a vec-
torcardiogram.

POSTOPERATIVE COURSE
Seven patients with atypical AVSD (five with
the complete form and two with the incom-

Atypical AVSD
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Clinical details ofpatients with atypicalAVSD

Case Down's Severe mitral
No Age Sex Type of defect syndrome present RVp/LVp regurgitation present

1 3 months F Complete Yes 1-0 No
2 8 months F Complete Yes 1 0 No
3 9 months M Complete Yes 1.0 No
4 1 year F Complete Yes 1.0 No
5 13 years F Complete Yes 1.0 No
6 4 years M Incomplete Yes 0-4 Yes
7 7 years F Incomplete Yes 0-3 Yes
8 27 years F Incomplete No 0-3 No
9 72 years F Incomplete No 0 4 No

RVp/LVp = pressure ratio between right ventricle and left ventricle.

plete form) underwent the same operation for
intracardiac repair as the patients with typical
AVSD. In the complete form a ventricular
patch was sutured underneath the bridging
leaflets without cutting the leaflets or chordae
tendineae. The ostium primum defect was
closed with another patch. In four cases (two
with the complete form and two with the
incomplete form) the coronary sinus was
placed in the right atrium and in the remain-
ing three cases in the left atrium. After the

operation four patients had a complete right
bundle branch block, but none had complete
heart block. The incidence of the risk of dam-
age to the conduction system was not signifi-
cantly different between the two types.

Discussion
The electrocardiographic findings of AVSD
are a left axis deviation in the frontal plane,
with most axes directing northwest in the

Figure 3
Echocardiographic findings
in incomplete form of
atypicalAVSD (case 9).
(A) Apicalfour chamber
view in the systolic phase.
The atrial septum seems to
connect normally with both
of the atrioventricular
valves. Downward
displacement of the
atrioventricular valves is
mild. (B) In the diastolic
phase a defect is delineated
in the lower part of the
atrial septum. (LA, left
atrium, LV, left ventricle,
RA, right atrium, RV,
right ventricle.)

Figure 4
Echocardiographic findings
in complete form of
atypicalAVSD (case 4).
(A) Apicalfour chamber
view in the systolic phase.
The atrial septum seems to
connect normally with the
atrioventricular valves,
which are positioned
normally. (B) In the
diastolic phase a large
defect is delineated in the
lower atrial septum and the
inlet of the ventricular
septum. (LA, left atrium,
LV, left ventricle, RA,
right atrium, RV, right
ventricle, VSD, ventricular
septal defect.)
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Figure 5 Electrocardiogram in case 3. This 9 month old
boy had a complete form of the atypicalAVSD. The mean
frontal QRS axis is unusual at + 80' and the left
precordial leads are compatible with biventricular
hypertrophy.

Figure 7 Vector analyses of the QRS complex in patients with atypial atrioventricular

septal defect.

Figure 6 Electrocardiogram in case 7. This 7 year old
girl had an incomplete form of the atypicalA VSD. The
mean frontal QRS axis is unusual at +45' and there are
no signs of right ventricular volume overload.

complete type. In the vectorial analyses the
initial frontal QRS vector force is usually
superior to the left and moves counterclock-
wise. The left sagittal loop usually shows a
clockwise rotation.21-These abnormal electro-
cardiographic patterns are considered to be
the result of posteroinferior displacement of
the atrioventricular conduction system,
caused by the anatomical features of
AVSD.35

There are some reported cases of AVSD
with an intermediate axis or a right axis devi-
ation." To our knowledge, however, no one
has described the atypical morphology we
report here or its relations to the electrocar-
diographic findings. In our study all patients
with atypical AVSD showed the unusual
mean frontal QRS axis as well as an unusual
movement of the QRS loop, in both the
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complete and the incomplete forms. None of
the patients with associated cardiac anomalies
had atypical AVSD or the unusual QRS axis.

Thiene et al described the relation between
the location of the atrioventricular node and
the degree of development of the atrial sep-

tum, reporting that the more deficient the
atrial septum the more posteriorly deviated
the node.5 Tenckhoff et al reported that the
absence of left axis deviation was associated
with a left ventricular inflow tract of normal
length.7 We evaluated the degree of deficiency
of the ventricular inlet septum, which was

measured by echocardiography by Gutgesell
et al.9 In atypical AVSD deficiency of the ven-

tricular inlet septum was milder than that in
typical AVSD. From these findings we con-

clude that atypical AVSD is related to the
degree of posteroinferior displacement of the
atrioventricular conduction system.

Atypical AVSD was also associated with
Down's syndrome. Matsuo et al and Marino
et al reported that patients with Down's syn-

drome and AVSD had various types of minor
cardiac anomalies but not this atypical mor-

phology.1011 Careful inspection is indispens-
able to evaluate this type of anomaly,
particularly in Down's syndrome.
Van Mierop et al described several types of

AVSD, including AVSD with intact atrial
septum,'2 and Seo et al reported a case with
this type of defect."3 Silverman et al and
Anderson et al also reported an unusual type
of AVSD with intact atrial and ventricular
septal structures.2 14 The atypical AVSD in
our study is certainly one of the variant forms
in the morphological range of this disorder.
None of the patients with atypical AVSD

had complete heart block after cardiac repair.
We suggest that the ordinary surgical proce-
dures for AVSD are effective for this atypical
morphology because the risk of damage to the
atrioventricular node and the penetrating
bundle remains low.

In conclusion, we encountered nine
patients with an atypical form of atrioventric-
ular septal defect characterised by a well
formed atrial septum, a milder downward

displacement of the atrioventricular valves,
and a shorter length of the ostium primum
defect. This atypical morphology was one of
the causes of the unusual QRS axis, which
may be related to the degree of posteroinferi-
or displacement of the conduction system.
Most of the patients had Down's syndrome.
Further examination of the anatomy and elec-
trophysiology of the conduction system
should clarify the cause of the unusual QRS
axis in this disorder.
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Vehicle Racing Commemorative Foundation, Tokyo.
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