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Geskin and Behrmann present a literature review and
meta-analysis focused on the face-specificity of conge-
nital prosopagnosia (CP). They report that 80% (191/
238) of CP cases had an associated face and object rec-
ognition deficit and conclude that their findings
favour an interpretation of a single mechanism that
might support the recognition of more than one, but
not all, visual classes (Geskin & Behrmann, 2017).

Since the landmark review of acquired prosopagno-
sia (Farah, 1990), we have witnessed a major leap
forward in research on congenital or developmental
prosopagnosia. Yet the very fact that the classic
debate on face specificity is still alive testifies to how
much remains to be understood about the neural
basis of face perception.

The authors restate some important methodologi-
cal guidelines that we have put forward from the
very beginning in our work with acquired (de Gelder,
Bachoud-Levi, & Degos, 1998) and developmental pro-
sopagnosics (de Gelder & Rouw, 2000a, 2000b, not
covered by the target article), namely that a valid
assessment of the face-specificity of visual deficits in
CP requires that face and non-face recognition tasks
be matched for stimulus complexity and processing
demands. These include ensuring that all recognition
tasks are at the exemplar level, and that processing
taps into the major dimensions that are important
for face recognition, based on the state of the art (con-
figural processing, inversion effect, part-whole match-
ing). Using test batteries such as the Birmingham
Object Recognition Battery (BORB) (Riddoch & Hum-
phreys, 1993) allows evaluation of low-level to
higher level vision and visual cognition, but obviously
does not address what could be the core deficit of pro-
sopagnosia. After many testing sessions with acquired

and developmental prosopagnosics, we standardized
this approach. The Facial Expressive Action Stimulus
Test (FEAST) combines parallel procedures to assess
faces and several object categories (shoes and
houses) under several parallel tasks (upright and
inverted identity matching and part-to-whole match-
ing) (de Gelder, Huis in 't Veld, & Van den Stock,
2015). The FEAST also includes an assessment of
facial emotion processing, which can be compared
to identity recognition, but also to recognition of
emotions in body stimuli. This is of particular relevance
for faces, as bodies constitute a visual object category
that shares many dimensions with faces, such as
gender, emotion and identity (de Gelder & Van den
Stock, 2011). In line with this, the assessment of the
nature of the face deficit—that is, whether it relates
to perception or memory of identity, emotion,
gender, etc.—requires procedures with similar sensi-
tivity (Biotti & Cook, 2016; Van den Stock, 2017).
Other instruments have focused on comparing face
memory with memory for other objects categories,
such as cars (Dennett et al, 2012; Duchaine &
Nakayama, 2006).

All of the above issues relate to putative subtypes of
prosopagnosia—e.g., apperceptive and associative
prosopagnosia. While the former is typically associ-
ated with deficits in face discrimination, the latter
reflects deficits in accessing stored representations
of individual faces, such as familiarity or name. This
distinction has been put forward based on anecdotal
reports of subjects with acquired prosopagnosia, and
there is evidence that apperceptive prosopagnosia is
associated with damage to posterior occipito-tem-
poral regions, while associative prosopagnosia typi-
cally results from anterior temporal lesions (de
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Gelder & Van den Stock, 2015; De Renzi, Faglioni,
Grossi, & Nichelli, 1991). There is emerging evidence
that similar phenotypes may be present in CP (Biotti
& Cook, 2016).

Furthermore, a third variant has been proposed
that displays selective deficits in face memory—that
is, prosopamnesia—and this has also been reported
in CP cases (Ulrich et al., 2017). Interestingly, percep-
tual configural processing abilities are associated
with face memory performance in CP (Huis in 't Veld,
Van den Stock, & de Gelder, 2012). Of note here, one
of the most severe cases of prosopagnosia we encoun-
tered appeared to show reduced volume in the cer-
ebellum, more specifically in a region that has been
associated with face memory (Van den Stock, Vanden-
bulcke, Zhu, Hadjikhani, & de Gelder, 2012). It could be
argued that abnormalities in upstream visual areas
result in more general and hence less category-
specific deficits than do abnormalities in downstream
visual areas. In line with this, we had previously
observed abnormal functional specificity in CP in pos-
terior category sensitive areas. The extrastriate body
area (EBA) responded more to faces in the CP group
than in the control group (Van den Stock, van de
Riet, Righart, & de Gelder, 2008). This reduced pos-
terior selectivity in CP is supported by reports of
abnormal configural processing of body postures
(Righart & de Gelder, 2007) and impaired body recog-
nition in CP (Biotti, Gray, & Cook, 2017; Moro et al.,
2012).

As we noted at the outset, we still do not fully
understand the neural basis of face perception in
normal adults. And as long as that is the case, the
search for a sufficiently sensitive and valid test is still
on. Recent studies, so far mainly conducted in
animals, have shown convincingly that face percep-
tion is sustained not by a single face module in fusi-
form cortex, nor by a second/secondary face area
(OFA), but by a whole range of cortical face patches
(Tsao, Schweers, Moeller, & Freiwald, 2008). Future
research needs to understand the respective functions
of these different patches and their network organiz-
ation and how each contributes to what, on the
surface, seems like a homogeneous face recognition
skill. It is to be expected that this will throw an entirely
novel light on the neural basis of face perception and
its deficits. Progress in understanding the neural
network basis of face perception will require a range
of comparisons, task contrasts, and control object

categories that are different from those currently
used, which are taken from common-sense ontology.
Furthermore, a more complex situation may emerge
when the field moves from the use of still images to
dynamic and more naturalistic stimuli. We may be
on the verge of a whole new perspective on face
(and object) perception.

As a consequence, the traditional association-dis-
sociation methodology will likely need to be revised.
Presumably, at the behavioural level and at the level
of traditional neuropsychological tests, everyday
object categories now in use (tools, shoes, glasses,
houses, cars, etc.) will remain useful, as they allow
people with deficits to describe their experiences
and their troubles subjectively and phenomenologi-
cally. Our traditional continuum from mild to severe
face vs. object deficit is fine as a subjective description,
but not as a pointer to underlying processes. As dis-
tinctions at the sub-category or feature level that are
much closer to the neural mechanisms become
better understood, more targeted comparisons will
hopefully become the norm. For instance, increasing
insight in hierarchy and transparency in the neural cor-
relates underlying object identification may drive test
development assessing more specific behavioural
mechanisms corresponding to neural processing. For
instance, understanding the neural computations
that support object segregation in visual scenes, the
coding of viewer-independency of either faces or
non-face objects, or the matching of visual input to
memory registry, may be evaluated using stimuli
and tasks that maximally tap into specific sub pro-
cesses with minimal dependency on upstream or par-
allel processes. This will then also entail a new
perspective on developmental deficits. These may be
related not only to abnormal trajectories in infancy,
but equally to changes occurring in old age of skills
that were normally developed throughout infancy
and adulthood (Murray, Halberstadt, & Ruffman, 2010).
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