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TWISTED, CRISS-CROSS,
SUPEROINFERIOR, TOPSY-TURVY, ETC.
WHAT DO THEY ALL MEAN?
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Topsy-Turvy Heart



Robert Mark Freedom Feb 27, 1941-May 7, 2005

1997 at Dr. Rowe Award Ceremony

At his retirement in 2000

2004 in his home in Nova Scotia






QUESTION:
Are ‘criss-cross heart’ and ‘superoinferior
ventricles’ different entities?
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ARTERIAL TRUNKS



CONNECTION VERSUS RELATIONSHIP



CONNECTION VERSUS RELATIONSHIP
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Disharmony between connection and
relationship
























Case: Clinical history









Q. Where are the left and right ventricular apices?



Q1. Where is the left ventricular apex?



Q2. Where is the right ventricular apex?



Q3. What is the ventricular topology or situs
in this case?



A newborn with congenitally
corrected TGA (Case 5)



Twisted Heart

Non-parallel AV
connection axes and
unexpected chamber
position and orientation




NATURE OF TWISTING

Along the base-apex axis

To place the RV inlet superior and anterior
to LV inlet in most (not all) cases

= Clockwise twist in D-loop ventricles
= Counterclockwise twist in L-loop ventricles



ESSENTIAL FINDINGS

Non-parallel opening axes of AV valves

Unexpected ventricular relationship for
the given AV connection

Angled atrial septum
Curved ventricular septum
Unexpected great arterial relationship



FEATURES OF SURGICAL
IMPORTANCE

Juxtaposition of the atrial appendages
VSD, usually inlet

AV valve abnormalities:

e Hypoplasia

e Straddling, overriding

Ventricular hypoplasia, usually RV
Abnormal AV conduction axis
Abnormal VA connection

Ventricular outflow tract obstruction,
more often pulmonary outflow



VENTRICULAR CHIRALITY

Van Praagh S, et al. In Van
Praagh R and Takao A eds.
Etiology and morphology
of congenital heart
disease. Futura,




VENTRICULAR ARCHITECTURE OR TOPOLOGY

- GREAT
CARTERY

Anderson RH. A question of definition. Criss-cross
heart revisited. Pediatr Cardiol 1982;3:305-313




Twisted Heart

Non-parallel
AV connection
axes



Untwist the Heart

Stop using your
busy hands!






QUESTION:
Are ‘criss-cross heart’ and ‘'superoinferior
ventricles’ different entities?

1. Yes
2. NO
3. Yes and no



QUESTION:

Are ‘criss-cross heart’ and ‘'superoinferior
ventricles’ different entities?

Criss-cross heart

Superoinferior
ventricles









Topsy-Turvy Heart

Case: Consanguineous marriage. 1st pregnancy
terminated because of suspected HLHS
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Topsy-Turvy Heart









What's in topsy-turvy heart?

Organo-axial rotation (not twisting) around
the base-apex axis.

Four chambers arranged in a coronal plane.

Elongated head and neck branches of the
aorta.

Elongated and stretched trachea and
compression of the left main bronchus.



Twisted heart in complete  Twisted heart in corrected Topsy-turvy heart in otherwise normally
transposition transposition formed heart



Thawnlke vou,!



