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Rebuttal letter in response to Professor R.H.
Anderson’s letter ‘Evolution of the vertebrate heart’

We read with attention the letter of Emeritus Professor R. H.
Anderson with regard to our review recently published in
Journal of Anatomy (Stephenson et al. 2017).

With regard to the fact that we focused only on the ‘nor-
mal’ heart, bypassing the ‘abnormal heart’, we feel that
arguing that there are anatomical cardiac morphological
differences based on pathology is well beyond the goal and
the purposes of our review. The above concept can be
applied about every aspect of anatomy and physiology, cov-
ering an extremely vast topic. Our review was discussing
general evolution, not every single pathology along its bil-
lion-year journey. You cannot include every single thing
written on the subject. We feel that our content is well tai-
lored for a ‘normal’ anatomy view of the field (as well as
for the kind of journal where we published our review).

We were somewhat surprised by the fact that the main
criticism of our review was based on papers not yet avail-
able at the time of writing and published after the accep-
tance of our paper (Maclver et al. 2018a,b). Emeritus Prof.
Anderson confutes the existence of the so-called helical
ventricular myocardial band (HMVB) introduced by Torrent-
Guasp (Torrent-Guasp et al. 2005; Kocica et al. 2006) in the
mentioned reviews not available at the time of our paper
assembly and acceptance.

Of note, the model of heart anatomy based on the HYMB
has been validated in several aspects of heart pathophysiol-
ogy and it is involved in clinical understanding and clinical
procedures in cardiology and heart surgery, such as heart
failure (Buckberg et al. 2015a,b; Buckberg, 2016). Further-
more, the model has been mentioned in classic (and widely
used) anatomy textbooks (Moore et al. 2013, 2018) and sub-
stantiated in electromechanical computing models (Marcé-
Nogué et al. 2013). As a model, the HMVB does not have to
be correct to be useful, but it has to be functional and
effective within certain boundaries. Quoting Claude Ber-
nard “Anatomists ‘deduce’ to explain Physiology. While
Physiologists ‘explain it by anatomy” (Bernard, 1957) is
sometimes difficult and probably confounding when trying
to conceive a straightforward structure-function relation-
ship from what do you see in a given experimental proce-
dure (the history of the heart anatomy and this debate are
a perfect demonstration of this concept).

We agree that the HVMB is probably more a gross anat-
omy/functional anatomy view of the heart and not a model
that includes careful histology and microscopic anatomy,
but its value cannot be undervalued in understanding

cardiac pathophysiology. Every model in science is a repre-
sentation of the reality (not necessarily the reality itself)
and it is a continuum, where new discoveries and new
research techniques shape, change and confute the model.
HVMB does not escape this trend.

The various techniques of imaging used in the field to
understand ventricular cardiac shape in vivo still have a
many shortages and caveats, before leading to definitive
and convincing results; of course it is difficult (or not
yet possible) to obtain 3D data from living embryonic
heart and living adult hearts that integrate histology,
contraction, morphology and cell tracking techniques.
New innovative techniques are promising (Tomer et al.
2014; Li et al. 2016; He et al. 2017; Hsueh et al. 2017)
but we have not yet reached the critical point of apply-
ing robustly these techniques in a living organ. The pro-
posed alternative models by the Anderson group (‘a
continuous 3D meshwork’, Maclver et al. 2018a) or the
‘nested layers’ structure proposed by Hoffman (Hoffman,
2017) have good potential and ‘raison d’ etre’, but we
feel that the HVMB is still a viable and useful model
and that the various proposed alternative models could
be complementary rather than contradictory. In this
regard it is noteworthy that Maclver et al. (2018b) in
their review on clinical and functional aspect of their
heart morphology model state: ‘it is immediately appar-
ent that functional differences between the two models
are not as marked as their anatomical variation. This
explains why the differing concepts can continue to
have their separate devotees...".

In conclusion we acknowledge the substantial contribu-
tion of Emeritus Prof. Anderson and his acolytes to the
field, but at the same time we feel that the HYMB model
still stands despite its own limitations and that we are not
yet at the end of the HVMB saga: more studies are needed
to better delineate the structural and functional anatomy
of the heart and ultimately validate the various proposed
models.
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