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We read with interest the commentary by Genon &®al (2017) on our study of the self-
reference effect on memory in Alzheimer’s diseas# l@ehavioural-variant frontotemporal
dementia (bvFTD) (Wong et al., 2017). Our findimgdicate that, although the benefit of
self-referential processing on memory retrievaldmparably reduced across both patient
groups, these deficits reflect divergent pattefrettmphy in cortical midline structures

(CMS).

We agree with Genon & Salmon that, while it is iydeccepted that CMS regions are
involved in self-referential processing, it is atdear that we must consider regions beyond
the CMS. For example, Northoff & Bermpohl (2006ygest that the lateral prefrontal cortex
may be necessary for interactions between selfeefial and higher-order cognitive
processes. More recent work has highlighted thmmance of three key neural networks in
the integration of perceptual, cognitive and affectaspects of self-referential processing,
including the core ‘self network’ (medial prefrohtartex), ‘cognitive control network’
(lateral prefrontal cortex and superior tempordtss) and ‘salience network’ (insular,
amygdala and striatum) (Sui & Gu, 2017). It wouddrbmiss, however, to discount the
contribution of posterior CMS regions—such aspbsterior cingulate cortex (PCC)—to
self-referential processing in Alzheimer’s diseageen its well-documented involvement in
self-generated thought (Andrews-Hanna, Smallwoo&pgeng, 2014; Herbet et al., 2014)
and the retrieval of self-related memories (Iriatdis, Hodges, & Piguet, 2012; Philippi,

Tranel, Duff, & Rudrauf, 2015; Summerfield, Hassalst Maguire, 2009).

Studying patients with Alzheimer’s disease hagri@xtent, advanced our understanding of
the interactions between the self and memory. Uly ttapture the complexity of self-related

memories, however, it is necessary to consideepatjroups where the pathological process



directly targets those structures known to beaaitior self-referential processing. In
particular, converging evidence from functional re@naging and lesion studies (Gutchess,
Kensinger, Yoon, & Schacter, 2007; Leshikar & Daa#012; Philippi, Duff, Denburg,
Tranel, & Rudrauf, 2012) emphasise the importari@nterior-ventral CMS regions—such
as the medial prefrontal cortex (mPFC)—for theahcoding of stimuli as self-relevant
(Northoff et al., 2006; Northoff & Bermpohl, 2004 ccording to the model proposed by
Northoff and colleagues (2006; 2004), the mPFCtiones as a critical hub for the formation
of self-related representations, which may thee\@suated and/or integrated through
downstream processes mediated by anterior-dordgb@sterior CMS regions, respectively.
In this context, the syndrome of bvFTD offers agua opportunity to investigate self-
referential processing, as striking mPFC atrophgrvigent from the earliest stages of the

disease (Kipps, Hodges, Fryer, & Nestor, 2009; Rahci et al., 2007; Seeley et al., 2008).

Importantly, bvFTD represents a prototypical digordf the self. Patients present with
marked changes in personality and temperamentéRigwrnberger, Mioshi, & Hodges,
2011), often showing striking discrepancies in-selficept and awareness (Rankin, 2005;
Ruby et al., 2007) and personal values (Milleslet2001). Reductions in self-conscious
emotional responses, which rely upon the capagitgdnitor the self in relation to others,
have also been reported (Sturm, Ascher, Miller,&&é&nson, 2008). These changes are
typically accompanied by a lack of insight (Mende3hapira, 2011; O'Keeffe et al., 2007)
and declines in social cognitive processes su@mgmthy and prosocial reasoning
(Dermody et al., 2016; Eslinger, Moore, AndersorGissman, 2011; Sturm et al., 2017).
Furthermore, these self-related and social cognithanges have well-established neural

correlates in the anterior-ventral CMS hub of theetNoff et al., model (2006; 2004).



In contrast, such striking personality and soctgration changes are rarely observed in
Alzheimer’s disease, particularly in the early dise stages, with individuals continuing to
display their premorbid personality, sense of idgr@nd preferences (Eustache et al., 2013;
Halpern, Ly, Elkin-Frankston, & O’Connor, 2008; Kie Cosmides, & Costabile, 2003;
Rankin, 2005; Tappen, Williams, Fishman, & Touh§99). While some patients may show
deficits in current self-knowledge, these changeswore likely to reflect an older version of
the self from the epoch in which the individuatesnembering and not a change in their
personality and behaviour per se (Eustache 2@l.3; Morris & Mograbi, 2013). This
preservation of premorbid personality is largelidite reflect the relative sparing of the
medial prefrontal regions during the early to madieistages of the disease (Frisch et al.,
2013; Irish, Piguet, Hodges, & Hornberger, 2014)hdugh atrophy of these regions
emerges with disease progression (Landin-Romeab,e2017), longitudinal studies are

required to establish the impact of these changesetf-referential processing.

Hence, our recent approach has been to contréstatif disease groups to allow us to
examine the nature of altered self-referential @sstng in dementia, and the corresponding
neural substrates which drive these changes. Wmpeathat in order for the field to move
forward, cross-comparative studies of differenedse groups with divergent underlying
neural damage are critical and complement singiengagroup studies, which investigate
phenotype specific changes in more depth. In thigext, our study is the first to
demonstrate that anterior versus posterior neaaledje differentially impacts self-
referential processing in bvFTD and Alzheimer'sedise. Future studies that contrast the
functional activity and connectivity between angdred these CMS regions will serve to

further clarify the wider neural network changesoas these patient groups. Characterising



such changes across dementia syndromes will pawsdl to truly understanding the

cognitive and neuroanatomical underpinnings ofdiseupted self.
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