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A B S T R A C T 

Functional amnesia, also known as dissociative amnesia, psychogenic amnesia, or mnestic block syndrome, 

is a rare disorder which, although clinically heterogeneous, is most often characterised by dense retrograde 

amnesia mainly affecting the episodic-autobiographical domain but with relative preservation of 

anterograde memory function, a pattern dissimilar to that seen in other amnesic disorders. The pathogenesis 

of functional amnesia remains unknown. Here, appeal is made to the study of artificial neural networks in 

the hope that, as in other mnestic disorders, this might give insight into the mechanisms underpinning 

functional amnesia. Specifically, the observation of catastrophic forgetting or catastrophic interference 

occurring in artificial neural networks, that is the abrupt and complete loss of previously learned information 

when learning new information, is extended to the human nervous system to develop a novel hypothesis: 

the Catastrophic Forgetting Hypothesis of functional amnesia. 
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Introduction: Functional Amnesia 

 

The disorder variously known as functional amnesia, dissociative 

amnesia, psychogenic amnesia, or mnestic block syndrome, has a 

heterogeneous phenotype but is typically characterised by dense 

retrograde amnesia mainly affecting the episodic-autobiographical 

domain of memory [1, 2]. The clinical retrograde amnesia may be of 

such density that even heavily over-learned material such as personal 

identity and personal semantic memory may be lost (this is the form of 

amnesia most often portrayed in popular films, no doubt because of its 

dramatic potential, however clinically implausible the scenario may be 

[3, 4]). One suggested definition of functional amnesia is the inability to 

recall autobiographical information consciously in the absence of 

structural neuroimaging evidence of brain damage [1]. 

 

Patients affected with this disorder tend to be young, usually in their 20s-

40s, often with a past history of psychiatric disease (depression), and 

with evidence for a triggering event such as psychological stress, or 

physical trauma, the latter often mild. The retrograde amnesia typically 

shows a temporal gradient in which more recent events are better 

recalled than distant ones. The ability to learn new information is usually 

preserved, hence there is generally no anterograde amnesia (exceptions 

may occur). Functional neuroimaging may show changes in networks 

subserving autobiographical memory in right frontotemporal regions. 

Recovery of “lost” memories may sometimes occur, partially or totally, 

after variable time periods, but disability may be long-lasting [1, 2]. 

 

This disorder is included in the most recent (2013) edition of the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-5) of the 

American Psychiatric Association as “dissociative amnesia” and is listed 

amongst the dissociative disorders, as 300.12 (F44.0). However, it is also 

included in the heterogeneous category of “functional cognitive 

disorders” (FCD) proposed by Stone et al., along with various other 

possible typologies (mood disorder, other functional disorders, 

medication effects, dementia health anxiety, normal cognitive 

experience, malingering) [5]. This categorisation has gained widespread 

acceptance in recent years and has been instrumental in promoting the 
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development of operational diagnostic criteria for FCD [6, 7]. Hence the 

term “functional amnesia” is used here. 

 

The pattern of memory dysfunction in functional amnesia differs from 

that seen in other mnestic disorders. Specifically, the temporal gradient 

of the retrograde amnesia is a reversal of that seen in Alzheimer’s disease 

(AD) and transient global amnesia (TGA) wherein more recent 

memories are typically impaired (Ribot’s law). This Ribot temporal 

gradient is thought to relate to effective disconnection (AD) or temporary 

functional ablation (TGA) of the hippocampus, which is also critical for 

the ability to learn new information which is progressively (AD) or 

transiently (TGA) lost. 

 

The different terminologies which have been used to describe this 

condition reflect uncertainty about its pathogenesis. Existing hypotheses 

implicate an “inability of access” to autobiographical memories, 

possibly as a consequence of a stressful (psychological or physical) event 

which triggers neuroendocrine changes (hypercortisolaemia, changes in 

the hypothalamo-pituitary axis) which block retrieval of stress-related 

memories with generalisation to other memories [1]. This may be 

interpreted as a mechanism of protection against an adverse 

environment, occurring in individuals predisposed by prior stress or 

trauma (“two-hit hypothesis”) [1]. Recovery occurs if or when a pathway 

to autobiographical memories is “unblocked” and access is restored. 

 

Appeal to the study of artificial neural networks may give insight into 

the mechanisms of brain function and dysfunction, including psychiatric 

disorders, and disorders of memory such as TGA and FCD [8-10]. Here, 

a neural network hypothesis for functional amnesia is proposed based on 

a phenomenon encountered during sequential learning in artificial neural 

networks: catastrophic forgetting or catastrophic interference. 

 

Catastrophic Forgetting or Catastrophic Interference 

 

Human learning is characterised by the continuous, sequential 

assimilation of new information incrementally. In contrast, artificial 

neural networks show a tendency to forget previously learned 

information completely and abruptly when learning new information, a 

phenomenon known as catastrophic forgetting or catastrophic 

interference [11, 12]. In connectionist models, this behaviour is often 

framed mechanistically as a trade-off between the competing 

requirements of the stability of connections for memory retention and 

the plasticity of connections for new learning. Methods to overcome 

catastrophic forgetting have been suggested, essentially changing the 

internal structure of the neural network, such as “freezing” subsets of 

connections (“synapses”) which mediate previous learning (“old 

memories”) [13]. 

 

Catastrophic forgetting or interference behaviour has been considered 

not to occur in biological, as opposed to artificial, nervous systems. It 

may be inferred that there would be strong evolutionary pressure for 

learning capacity of nervous systems to be characterised by continuous 

assimilation of new information, rather than by vulnerability to abrupt 

and complete forgetting. Hence various biological mechanisms have 

been considered to prevent catastrophic forgetting. For example, the 

observation of neurogenesis in the adult hippocampus, a phenomenon 

not encountered elsewhere in the mammalian central nervous system, 

has been suggested to be a mechanism to avoid catastrophic interference 

[14]. Likewise, sleep may be a mechanism which, at least in part, serves 

to protect old memories from being forgotten after new learning [15]. 

The process of pattern separation, whereby overlapping or very similar 

inputs to the hippocampus are separated from one another by enacting a 

sparse coding scheme, might also reduce the possibility of catastrophic 

interference [16].  

 

Failure or impairment of these mechanisms might render the brain 

vulnerable to catastrophic forgetting with predictable clinical 

consequences: functional amnesia. 

 

Hypothesis: The Catastrophic Forgetting Hypothesis of 

Functional Amnesia 

 

The hypothesis proposed is that the process of catastrophic forgetting or 

interference, as encountered in artificial neural networks when 

attempting sequential learning tasks, may occur in the human nervous 

system in particular circumstances, resulting in the specific condition of 

functional amnesia. The proposed chain of causation is as follows. An 

event, be it psychological or physical trauma, occurring in an individual 

with predisposing psycho-socio-biological factors, triggers an episode of 

catastrophic forgetting which manifests as the syndrome of functional 

amnesia. 

 

Specifically, as a consequence of catastrophic forgetting, there is 

apparent loss (or loss of access to) previously learned information, 

manifest clinically as retrograde amnesia, just as in artificial neural 

networks undergoing catastrophic forgetting or interference there is 

abrupt and complete loss of previously learned information. This may 

include loss of personal identity and other autobiographical information.  

 

Despite this profound retrograde amnesia, patients with functional 

amnesia retain the ability to learn new information, that is they do not 

have anterograde amnesia. This finding would be predicted as a further 

consequence of catastrophic forgetting, since in artificial neural 

networks the learning of new information occurs despite the loss of 

previously learned information. Patients with functional amnesia may be 

able to “relearn” forgotten autobiographical information following the 

onset of their disorder. Again, this clinical observation might be 

predicted as a consequence of catastrophic forgetting, since artificial 

neural networks may require retraining on previously learned inputs, or 

reactivation of previous inputs, to prevent new learning from interfering 

with previously learned information. 

 

Hence a process of catastrophic forgetting or interference might explain 

many of the clinical observations made in patients with functional 

amnesia, by analogy with the consequences of catastrophic forgetting in 

artificial neural networks. 

 

Testable Predictions of the Catastrophic Forgetting Hypothesis 

of Functional Amnesia 

 

Unlike other forms of FCD, which are commonly observed in day-to-

day clinical practice, cases of functional amnesia are relatively rare [17]. 

For example, one tertiary center with a specialist interest in functional 

amnesia reported 53 cases seen over a period of nearly 20 years [2]. The 
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paucity of case material is one factor limiting potential testing of this 

hypothesis. Moreover, as in other amnesic syndromes, patients with 

functional amnesia may reach clinical attention only after the most 

significant pathophysiological neural events have occurred, all 

investigational findings then reflecting changes downstream from the 

initiating events [9]. Nevertheless, some possible tests of the hypothesis 

may be suggested. 

 

Sleep is recognised to have a critical role in memory consolidation. The 

“Overfitted Brain Hypothesis” proposed that the evolved function of 

dreaming is as a protective mechanism against overfitting, and on the 

basis of this hypothesis it has been postulated that sleep disturbance, 

specifically of dreaming, might have a role in FCD [8, 18]. Implementing 

sleep-like phases in artificial neural networks has been shown to reduce 

catastrophic forgetting [15]. If sleep is a protective factor against 

catastrophic forgetting in biological systems, then examination of sleep 

architecture in functional amnesia patients might be predicted to show 

changes predisposing to catastrophic forgetting. Sleep disturbance in 

functional amnesia would not be a surprising finding in the context of 

any underlying depression, wherein sleep is typically disturbed. 

Moreover, recognised precipitating events for functional amnesia 

(psychological or physical trauma) might also impact on sleep dynamics. 

Remediation of any sleep deficit has been suggested as an adjunctive 

approach in the treatment of functional amnesia [1]. 

 

Biological systems have been thought to avoid catastrophic forgetting by 

various mechanisms. If this general principle were contradicted, by 

showing that catastrophic forgetting could occur in the human brain, this 

would provide some indirect support for the Catastrophic Forgetting 

Hypothesis of functional amnesia. Experimental studies have been 

reported which suggest that susceptibility to catastrophic interference 

can be demonstrated in the human brain using “Fast Mapping”, an 

incidental exclusion-based learning mechanism that supports 

hippocampal-independent learning [19]. This methodology might also 

be applied to recovered or recovering functional amnesia patients to see 

if they are also susceptible to catastrophic forgetting. Although there are 

obviously some delicate ethical issues to be navigated in any such 

investigation (although the methodology has been applied to amnesic 

patients), this might provide the most direct evidence to support the 

hypothesis of a role for catastrophic interference in functional amnesia 

[19]. 

 

Limitations of the Catastrophic Forgetting Hypothesis of 

Functional Amnesia 

 

Aside from the aforementioned difficulties in testing the Catastrophic 

Forgetting Hypothesis of functional amnesia, there are additional 

limitations to consider. Functional amnesia appears to be heterogeneous 

at the clinical level so a single, over-arching hypothesis which proposes 

to explain all instances of this entity is unwarranted [1, 2]. 

  

Functional amnesia patients sometimes regain “lost” memories, partially 

or completely, sometimes years after the onset of their disorder [1, 2]. 

As implied by the term “mnestic block syndrome”, the problem may 

therefore be one of access to, rather than complete loss of, memories, at 

least in some cases. Such an outcome would not necessarily be predicted 

by simple extrapolation from the catastrophic forgetting behaviour seen 

in artificial neural networks. This divergence may simply be a reflection 

of the greater complexity of the human brain in comparison to artificial 

neural networks, with mechanisms instantiated to prevent catastrophic 

forgetting. To use Hughlings Jackson’s pathophysiological framework, 

the negative features of functional amnesia may reflect non-functioning 

rather than destroyed tissue. Apparent recovery of “lost” memories 

might also suggest lack of metacognition plays a role in at least some 

instances of functional amnesia, as has previously been suggested in 

other forms of FCD [20-24]. 

 

The hypothesis as proposed obviously lacks neuroanatomical and 

mechanistic precision, a complaint frequently levelled against 

hypothetical models of functional disorders [22, 25]. Ideally studies of 

hippocampal and neocortical networks pertinent to memory are required 

in functional amnesia patients. The reversed temporal gradient of the 

retrograde amnesia may implicate primarily neocortical rather than 

hippocampal mechanisms. Although memory acquisition is dependent 

on the hippocampus, the limited capacity of this system may be one 

factor requiring transfer of information to the neocortex for the purposes 

of consolidation, information for older memories becoming 

hippocampus-independent (and more semantic) over time. 

 

Mechanistically, memory retrieval is thought to involve reinstatement in 

different cortical areas of activity present during the learning of an 

episode. This heteroassociation contrasts with the autoassociation in the 

hippocampal CA3 region recurrent collateral networks which is thought 

to be necessary for new learning. Attractor networks, based on the 

cortical anatomy of recurrent collateral excitatory synaptic connections 

between pyramidal neurons, may constitute a fundamental principle of 

cerebral cortical function [26]. Hippocampus CA3 may be characterised 

as a single global autoassociative attractor network, catastrophic collapse 

in the function of which has been suggested to result in TGA [9]. 

Neocortex has been modelled as multiple local discrete and continuous 

attractors, based on the recurrent collateral connections of neocortical 

pyramidal neurons in both superficial and deep cortical layers (2/3 and 5 

respectively). Catastrophic degradation in the function of these attractors 

might be the mechanism of catastrophic forgetting, differential 

involvement accounting for the heterogeneity of the clinical features of 

functional amnesia. 

 

Discussion 

 

A reciprocal relationship between studies of human neuroscience and of 

artificial neural networks is acknowledged, each discipline potentially 

capable of informing the other. For example, sleep as a protection against 

catastrophic forgetting was explored in artificial neural networks based 

on the known role of sleep in the consolidation of human memory [15]. 

 

Deep learning by artificial neural networks is subject to (at least) two 

serious issues that have been considered not to occur in natural nervous 

systems: overfitting and catastrophic forgetting [27]. A previous 

hypothesis proposed a role for overfitting in the pathogenesis of FCD 

[10]. The current hypothesis proposes a role for catastrophic forgetting 

in functional amnesia. This is based on the correspondences between the 

phenomena of catastrophic forgetting (abrupt loss of previously learned 

information with preserved new learning ability) and the clinical 

observations in functional amnesia (dense retrograde amnesia, preserved 
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anterograde memory function). The evolved functions of sleep and 

dreaming may thus be pertinent to the prevention of both overfitting and 

catastrophic forgetting in the human brain [10, 18]. 
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