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Abstract

Cine angiogram of seven patients with straddling atrioventricular valve was reviewed. At autopsy and
operation straddling of the tricuspid valve was detected in two patients, stradding of the mitral valve in four
patients and straddling of both valves in one patient. Ventriculography was done in all patients and
atriography was added in four patients by biplane cine technique. Angiographic findings are as follows; 1)
negative round shadow of orifice of the valve overriding the ventricular septum or opening in the other
ventricle; 2) movement of the valvular leaflet in the opposite ventricle over the ventricular septum; 3) positive
or negative stream pouring simultaneously from one atrium into both ventricles.

Introduction

Atrioventricular valve straddling is the congenital cardiac malformation in which the atrioventricular
orifice overrides the ventricular septum and/or the part of the chorda is attached to the opposite ventricle.
Since the first presented case by Lambert (1952)) many reports have appeared on this subject?~16. Each
auther has his own definition and/or classification, and still some disagreement remains whether the term
“straddling”’ can be used in a patient with common atrioventricular valve or with atresia of one valve.

Bharati et al.’» classified this anomaly into three categories; 1) complete straddling, in which the
atrioventricular orifice overrides the ventricular septum and part of the chorda is attached to the opposite
ventricle; 2) basal type of incomplete straddling, in which there is only overriding of the orifice; 3) peripheral
type of incomplete straddling, in which only part of the chorda is attached to the opposite ventricle.

Surgical correction of atrioventricular valve straddling becomes complicated due to overriding leaflet and
chordal attachment to the opposite ventricle. Preoperative diagnosis is therefore important.

This paper reviews cine angiocardiographic findings of 7 patients with atrioventricular valve straddling
including one patient with tricuspid atresia to attribute to the preoperative diagnosis of this malformation.

Materials and Methods

Seven patients with atrioventricular valve straddling were identified by autopsy or at operation from
1977 to 1979 at the National Cardiovascular Center. Three were male and four were female. Six patients
were autopsied and one patient is alive after radical operation (Table 1)

Classification was done according to the Bharati’s classification. Thus there were 2 patients with com-
plete straddling of the tricuspid valve, 2 with complete straddling of the mitral valve, 2 with peripheral type
of incomplete straddling of the mitral valve and one with complete straddling of both atrioventricular valves.
In six patients except for a patient with single ventricle, their atrioventricular connections were concluded as
concordant because their straddling valves were connected to the opposite ventricles which recieved the
other valves less than 50%17.

Selective ventriculography was performed in all patients and atriography was added in 4 patients, by
biplane cine techinque with 90 frames per second.
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Table 1 Materials of straddling atrioventricular valve

. i Straddling Annular
Case Age Sex Diagnosis AV valve straddling
1 6m M Tetralogy of Fallot Tricuspid valve +)
4m F VSD, PDA. Tricuspid valve (+)

Coarctation of aorta,
Criss-cross heart

3 26y F DORV Mitral valve +)

4 23y M DORV, Mitral valve (+)
Tricuspid atresia

5 1y F DORV Mitral valve =)

6 ly F VSD Mitral valve (=)

7 5m M Single ventricle (A type**) Right A-V valve (+)
Pulmonary atresia, Left A-V valve +)
PDA

*Dianosed by autopsy (Case 1—6) or at operation (Case 7) 1977—1979 National Cardiovascular Center
* *According to Van Praagh’s classification'®

Results

In two patients with complete straddling of the tricuspid valve, the negative tricuspid orifice shadow
appeared in the lateral projection of left ventriculography to override the ventricular septum or to open
partially into the opposite ventricle. In one of these patients, a concaved right border of left ventricle was
observed in the frontal view of left ventriculography. In two patients with complete straddling of the mitral
valve and in one patient with single ventricle with straddling of both atrioventricular valves, the mitral or the
left atrioventricular valve leaflet appeared to swing over the ventricular septum and the negative or positive
jet stream to pour from the left atrium into both ventricles. In two patients with incomplete straddling
angiography did not reveal these manifestations. In the patient with single ventricle, the right atrioven-
tricular valve straddling was not defined by cine angiography. The angiographic findings of straddling were
easily defined, when the ventricular septum was projected tangentially.

Case Reports

1) Complete straddling of the tricuspid valve

Case 1. 6m. Male. Tetralogy of Fallot (Fig. 1)

Autopsy revealed that the tendon apparatus of the septal leaflet of the tricuspid valve were inserted into
the left ventricle through the posterior ventricular septal defect (VSD) and were attached to the posterior
ridge of the left ventricle. In the frontal projection of left ventriculography the right border of the left ven-
tricle became concave by the opening of the tricuspid valve in diastole. In the lateral projection, a filling
defect corresponding to the ticuspid orifice was observed in the left ventricle in diastole.

Case 2. 4m. female. Criss-Cross heart, VSD, Coarctation of Aorta, PDA (Fig. 2)

Specimen revealed that parts of the septal and posterior leaflets of the tricuspid valve were inserted into
the left vetricle through the posterior VSD and the right ventricle was small. In the lateral projection of left
ventriculography, the right ventricle was situated above the left ventricle with tricuspid orifice overriding the
ventricular septum which was seen tangentially.

2) Complete straddling of the mitral valve

Case 3. 26y. Female. Double outlet right ventricle (Taussig-Bing type) (Fig. 3)

In the specimen the anterior mitral valve leaflet was divided by the cleft. Part of the leaflet herniated into
the right ventricle and was attached to the right ventricle. In the lateral projection of right ventriculography
the anterior mitral leaflet was found to swing over the ventricular septum.



474—(4)

Af

Fig. 1 Case 1.
a) Anatomic specimen. Septal leaflet (SL) of
tricuspid valve (TV) is inserted into left ventricle
through the ventrivular septal defect (VSD) and is
attached to the posterior ridge in left ventricle.
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Frontal projection of left ventriculography.
concave right border (arrows) of left ventricle is
noted in diastole. Arrow heads: mitral orifice.

c) Lateral projection. Tricuspid valve (T'V) is seen
as a filling defect close to the mitral valve (MV) in
the left ventricle (LV).
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Fig. 3 Case 3.
a) Anatomic specimen. The anterior mitral leaflet
Fig. 2 Case 2. (AML) is divided into two parts and the chordae
a) Anatomic specimen. Part of the septal and around the cleft are inserted in right ventricle.
posterior leaflet is attached to the left ventricle Left ventricle is hypopoastic.

(LV). PM: papillary muscle.

b) Lateral projection of left ventriculography. b) Lateral projection of right ventriculography.
Tricuspid valve (TV) overrides the horizontal ven- Anterior mitral leaflet (AML) is seen to swing over
tricular septum (VS). the ventricular septum (VS).
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Fig. 4 Case 4.
Lateral projection of left atriography. Contrast
media is seen to pour simultaneously into both
ventricles from left atrium.

Table 2 Angiocardiographic findings in straddling
A-V valve

Findings Tricuspid V*  Mitral V**

Negative orifice shadow 2 —
over the septum or in the
other ventricle

Concaved right border of LV 1 —

Movement of valvular leaflet - 3
over the septum

Positive jet or negative jet - 3
into both chambers

Papillary muscle movement — 1
in the other ventricle

No finding 1 2

*including right A-V valve
**including left A-V valve
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Fig. 5 Case 5.

a) Anatomic specimen. Chordae of the anterior
commisure side of both atrioventricular valves are
attached to the trabeculated zone of outlet
chamber and chordae of the posterior commisure
side are attached to the posterior wall of the main
chamber aorta emerges from outlet chamber.
RAVV: right atrioventricular valve. LAVV: left
atrioventricular valve.

Froc
2 “ §

b) Lateral projection of left atriography. Contrast
medium pours directly into both chambers (outlet
camber and main chamber) from the left atrium.
OC: outlet chamber. MC: main chamber.




FAFN594E 3 F25H 477—()

Case4. 23y.Male. Tricuspid atresia, Double outlet right ventricle (Fig. 4)

In the lateral projection of left atriography, the contrast medium passed into both ventricles at the same
time and a filling defect caused by the papillary muscle was observed in the right ventricle to move syn-
chronously with the mitral valve.

3) Complete straddling of both atrioventricular valves

Case5. 5m. Male. Single ventricle with outlet chamber, Pulmonary atresia (Fig. 5)

The anterior commissures of both atrioventricular valves were attached to the trabeculated zone of the
outlet chamber and the chorda of the posterior commissures arose from the papillary muscles of the posterior
wall of the main chamber in specimen. In the lateral projection of left atriography, the contrast medium
passed directly into both chambers from the left atrium. At ventriculography the right atrioventricular valve
straddling could not be observed.

Discussion

As has been described previously, in the heart with two atrioventricular valves the tricuspid valve
straddles the ventricular septum through the posterior ventricular septal defect not associated with primum
atrial septal defect. The straddling is shown commonly in the septal leaflet, and may also be found in the
anterior or posterior leaflet. In the heart with mitral valve straddling, the anterior leaflet is divided into two
parts by the cleft, and herniates through the anterior ventricular septal defect into the right ventricle to
which chodae around the cleft are attached.

There have been a few papers in which angiocardiographic diagnosis of atrioventricular valve straddling
is dealt with. Libertson et al.» showed the tricuspid valve straddling by the simultaneous streaming of
contrast medium into hoth ventricles from the right atrium in right atriography. LaCorte et al.9 and Aziz et
al.® showed it in the left anterior oblique view of left ventriculography by the deviation of the tricuspid orifice
shadow towards the left ventricle. Freedom et al. showed mitral valve straddling by simultaneous contrast
filling of both ventricles from the left atrium in the lateral projection of left atriography. Aziz et al.® showed
mitral valve straddling of DORV (Taussig-Bing type) by the bulging of the anterior mitral leaflet to the right
ventricular outflow tract in the lateral projection of left ventriculography.

Referring to the above mentioned descriptions and to the presented experience the following conclusions
can be made regarding the diagnosis of various type of straddling.

The projection and the site of injection of contrast medium, are considered to be of much importance to
clarify the morphology of this anomaly.

The diagnosis of straddling is relatively simple when the ventricular septum is projected tangentially at
ventriculography. The angled view is needed to observe the atrial and ventricular septum tangentially. In
this malformation, however, there are some difficulties in obtaining a proper angled view because of
deviation of the ventricular septum. As the tricuspid valve straddles the septum through the posterior V3D,
and the posterior wall attachment of the ventricular septum deviates to the right side of the crux, the
relationship between the position of the tricuspid valve and the septum is probably best demonstrated in the
left anterior oblique and cranial tilting view (four chamber’s view).

For demonstrating atrioventricular valve straddling it is fundamentally necessary that the contrast
medium is injected in the opposite ventricle of the straddling valve. At ventriculography the relationship
between the atrioventricular orifice and the ventricular septum could be observed. If straddling is suspected,
atriography of the same side as the straddling valve is helpfull for the diagnosis because the contrast jet
stream from the atrium to the opposite ventricle can be observed,

Complete straddling can usually be defined by the observation that the atrioventricular orifice is
overriding the septum or the leaflet is swinging over the septum. On the other hand incomplete straddling of
peripheral type is suspected by a deviation of the atrioventricular orifce or the jet stream from the atrium to
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the opposite ventricle. These findings are, however, not so well distinguished from the findings obtained in
the normal atrioventricular valve heart.

References

1) Lambert, E.C.: Single ventricle with a rudimentary chamber. Case report. Bull. Johns Hopkins Hosp. 88: 231—238,
1952
2) Libertson, R.R., Paul, M.H., Muster, A.]., Arcilla, R.A., Echner, F.A.0. and Lev, M.: Straddling and displaced
atrioventricular orifices and valves with primitive ventricles. Circulation 43: 213—226, 1971
3) Mehrizi, A.M., McMurphy, D.M., Ottesen, O.E. and Rowe, R.D.: Syndrome of double inlet left ventricle. Angiocar-
diographic differentiation from single ventricle with rudimentary outlet chamber. Bull. Johns Hopkins Hosp. 119:
225—267, 1966
4) Rastelli, G.C., Ongley, P.A. and Titus, J.L.: Ventricular septal defect of atrioventricular canal type with straddling
right atrioventricular valve and mitral deformity. Circulation 37: 816—825, 1968
5) Scheff, D., Christianson, S.D). and Rosenquist, G.C.: Overriding right atrioventricular valve with ventricular septal
defect. Johns Hopkins Med. j. 130: 259—265, 1972
6) de la Cruz, M.V. and Miller, B.L.: Double inlet left ventricle. Two pathological specimens with comments on the
embryology and on its relation to single ventricle. circulation 37: 249—260, 1968
7) Tandon, R., Becker, A.E., Moller, ].H. and Edwards, J.E.: Double inlet left ventricle. Stradding tricuspid valve. Brit.
Heart J. 36: 747-759, 1974
8) Aziz, K.U., Paul, M.H., Muster, A.]. and Idriss, F.S.: Positional abnormalities of atrioventricular valves in tran-
sposition of great arteries including double outlet right ventricle, atrioventricular valve straddling and malattachment.
Am. ]. Cardiol. 44: 1135—1145, 1979
9) Lacorte, M.A., Fellows, K.E. and Williams, R.G.: Overriding tricuspid valve: Echocardiographic and angiocar-
diographic features. Am. J. Cardiol. 37: 911—919, 1976
10) Rosenquist, G.C.: Overriding right atrioventricular valve in assiciation with mitral atresia. Am. Heart J. 87: 26—32,
1974
11) Jimenez, M.Q., Martinez, V.M.P., Azcarate, M.J.M., Batres, G.M. and Granados, F.M.: Exaggerated displacement of
the atrioventricular canal towards the bulbus cordis (rightward displacement of the mitral valve). Brit Heart J. 35: 65—
74,1973
12) Kitamura, N., Takao, A., Ando, M., Imai, Y. and Konno, S.: Taussig-Bing heart with mitral valve straddling. Case
reports and postmortem study. Circulation 49: 761—767, 1974
13) Muster, A.J., Bharati, S., Aziz, K.U., Idriss, F.S., Paul, M.H., Lev, M., Carr, L., Deboer, A. and Anagnostopoulos, C.:
Taussig-Bing anomaly with straddling mitral valve. J. Thorc. Cardiovasc. Surg. 77: 832—3842, 1979.
14) Freedom, R.M., Bini, R., Dische, R. and Rowe, R.D.: The straddling mitral valve: Morphological observations and
clinical implications. Eur. J. Cardiol. 8: 27--50, 1978
15) Bharati, S., McAllister, H.A. and Lev, M.: Straddling and displaced atrioventricular orifices and valves. Circulation 60:
673—684, 1979
16) Milo, S., Ho, S.Y., McCartney, F.J., Wilkinson, J.L., Becker, A.E., Wenink, A.C.G., Gittenberger de Groot, A.C. and
Anderson, R.H.: Straddling and overriding atrioventricular valves: Morphology and classification. Am. J. Cardiol.
44:1122—1134, 1979
17) Tynan, M.]., Becker, A.E., McCartney, F.J., Jimenez, M.Q., Shinebourne, E.A. and Anderson, R.H.: Nomenclature
and classification of congenital heart disease. Brit. heart. J. 41: 544—553, 1979
18) Van Praagh, R., Ongley, P.A. and Swan, H.J.C.: Anatomic types of single ventricle or common ventricle in man. Am. J.
Cardiol. 13: 367—386, 1979




