HIPPOCAMPUS 26:1233–1237 (2016)

IN MEMORIAM

The Unforgettable Career of Suzanne Corkin
Bradley R. Postle1* and Elizabeth Kensinger2

Over the course of the past half century, Suzanne Hammond Corkin
(1937–2016) has made a remarkable number of contributions to our
understanding of the neural bases of human cognition. She is, of course,
best known for her career-long association with the amnesic patient
H.M., eloquently summarized in her book Permanent Present Tense: The
Unforgettable Life of the Amnesic Patient, H.M. (Corkin, 2013). From
this association have come foundational insights into the functions of
the hippocampus and surrounding tissue of the medial temporal lobe
(MTL), and into the organization of memory. In addition to these contributions, her wide-ranging research has also explored the neural bases
of perception and working memory, the interaction of emotion and
memory, and the effects of aging and of age-related neurodegenerative
disease on cognition. Throughout her celebrated career, she set a pioneering example for how to be successful as a woman in science.
Suzanne Hammond grew up in the Hartford, Connecticut. As circumstance would have it, she was a childhood friend of the daughter of
the neurosurgeon, William Beecher Scoville. She was of high-school age,
and perhaps just a few miles distant, when Scoville performed the fateful
bilateral medial temporal lobectomy on Henry Molaison, a 27-year-old
with intractable epilepsy. She was pursing her B.A. at Smith College
when Scoville and Milner published their initial report of H.M.’s case
(Scoville and Milner, 1957). Shortly thereafter, she enrolled in the Clinical Psychology graduate program at McGill University, where she
learned from and worked with some of the giants of neuroscience,
including D.O. Hebb, Wilder Penfield, Herbert Jasper, Theodore Rasmussen, Robert Malmo, and her mentor Brenda Milner. She initially
came to Milner with an interest in somesthesis, a topic on which she
was to publish work carried out at the Montreal Neurological Institute
(Corkin et al., 1964, 1970), as well as, several years later, with collaborators in Boston (Moore et al., 2000a,b). Most famously, however, it
was also at this time that she began her work with H.M.
The 1957 report from Scoville and Milner had established “a special
importance to the anterior hippocampus and hippocampal gyrus in the
retention of new experience” (p. 21). This was a revolutionary
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breakthrough in memory research. (Consider that,
just a few years earlier, Lashley (1950) had noted that
“I sometimes feel, in reviewing the evidence on the
localization of the memory trace, that the necessary
conclusion is that learning just is not possible. . . It is
not possible to demonstrate the isolated localization
of a memory trace anywhere within the nervous system” (p. 477–478).) Critically, H.M.’s profound
memory impairment coexisted with an above-normal
IQ, indicating that memory could be understood as
dissociable from other high-level mental functions.
Shortly thereafter, a second important conceptual
breakthrough came with Milner’s demonstration that
H.M. could retain learning of a sensorimotor skill
(mirror tracing) despite no consciously accessible
memory of his prior experience with the testing apparatus (Milner, 1962). Corkin followed up on this
finding, demonstrating preserved learning in H.M.
when navigating a tactually guided maze (Corkin,
1965), performing motor skills (Corkin, 1968), and
recognizing degraded visual images (Milner et al.,
1968). The implication of these findings was that
memory, itself, was not a unitary entity, but could be
neurally dissociated into different classes. One—which
came to be known as declarative or explicit—was
dependent on the hippocampus and MTL, and
others—which became known as nondeclarative, procedural, or implicit—were not (e.g., Cohen and
Squire, 1980; Schacter, 1987).
After receiving her PhD in 1964, Suzanne Corkin
moved to the laboratory of Hans-Lukas Teuber at
MIT. During her first 15 years at MIT, she was the
engine behind the Department of Psychology’s Clinical Research Center, where brain-injured subjects were
studied. Years later, it was noted that this facility was
“so original [for a department of psychology] that
even today it is more admired than emulated” (Gross,
1994) (p. 453). During this time, Corkin also played
a critical role in the editing of Neuropsychologia, the
era’s leading journal of the neuroscientific study of
human behavior. In 1977, Teuber’s untimely death
led to two developments that were without precedent
at MIT. First, although she held a research staff (i.e.,
not faculty) position, Corkin became director of the
human neuropsychology lab. Second, in 1981,
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Suzanne Corkin was promoted directly from the position of
Principal Research Scientist to Associate Professor (with tenure). All this at a time when fewer than 10% of faculty in
MIT’s School of Sciences were female (MIT Faculty Newsletter, 1999).
From 1980s onward, Suzanne Corkin’s Behavioral Neuroscience Laboratory made seminal contributions to many domains
of cognitive neuroscience research. One important focus continued to be the organization and boundary conditions of nondeclarative memory. One experiment, building on Milner’s
original 1962 study, demonstrated that H.M. retained learning
on the mirror tracing task for as long as a year (Gabrieli et al.,
1993). In others, comparison of the performance of H.M. with
that of patients with damage to regions other than the MTL
was used to localize the neural systems supporting different
kinds of memory. For example, patterns of “dissociations
among structural–perceptual, lexical–semantic, and event–fact
memory systems in amnesia, Alzheimer’s disease, and normal
subjects” (Gabrieli et al., 1994), and of a “double dissociation
of memory capacities after bilateral occipital-lobe or MTL
lesions” (Keane et al., 1995), indicated that different forms of
nondeclarative memory can rely on, in these examples, heteromodal cortex of the temporal and parietal lobes (preferentially
vulnerable to early stages of Alzheimer’s disease), or on early
stages of the visual system. Another study, showing that H.M.’s
nondeclarative memory performance with the same stimulus
material could be intact or impaired, depending on how his
memory was tested, called attention to the importance of
understanding the cognitive processes that are challenged by a
memory task: pre-exposure to words that came into the language after 1965, and for which H.M. had therefore never
established a lexical representation, facilitated the subsequent
identification of these words under perceptually challenging
conditions, but did not influence the subsequent completion of
three-letter word stems (Postle and Corkin, 1998).
In parallel with the nondeclarative memory research, Corkin’s group was also contributing importantly to our understanding of the impacts of neurodegenerative disease on
sensory and cognitive functioning. In one line of work, they
carried out exhaustive studies of perceptual functions (visual,
auditory, and olfactory) in Alzheimer’s disease (Cronin-Golomb
et al., 1991, 1993, 1995; Kurylo et al., 1991, 1993, 1994a,
1994b; Mendola et al., 1995). Some of these studies have had
important implications for clinical practice, such as the characterization of “cognitive test performance in detecting, staging,
and tracking Alzheimer’s disease” (Locascio et al., 1995).
Another line of research explored cognitive deficits associated
with Parkinson’s disease (Corkin and Growdon, 1985; CroninGolomb et al., 1987, 1989, 1994; Ogden et al., 1987; Postle
et al., 1997a,b; Sagar et al., 1988a,b; Sullivan et al., 1989;
Locascio et al., 2003); later in her career, she expanded this
line of research to examine how genetic polymorphisms relate
to inhibitory ability in Parkinson disease (Ziegler et al., 2014).
All the while, continued careful research with H.M. indicated that his amnesia was global, meaning that it was equally
profound regardless of the domain of information being tested,
Hippocampus

or the sensory modality through which it was presented (Corkin, 1984). Intriguingly, however, some of Corkin’s studies of
H.M. also turned up surprising examples of preserved declarative memory. During two visits to the MIT lab, H.M. was able
to draw, from memory, remarkably accurate floor plans of a
house in which he lived, once while he was still living in it,
and once 3 years after he had moved to a different home. Furthermore, he remembered the address at which this house was
located. Corkin suggested that this “personal semantic information . . . [was] learned slowly over an extended period of time,
presumably with the support of cortical structures” (p. 158),
perhaps including parietal, retrosplenial, occipital, and inferotemporal elements of a spatial processing network (Corkin,
2002). In another series of studies, H.M. showed normal recognition memory for colored magazine pictures after delays of
10 min, 24 hr, 72 hr, 1 week, and 6 months (with the caveat
that he studied each picture for 20 s, whereas control subjects
studied each for 1 s) (Freed and Corkin, 1988; Freed et al.,
1987). Corkin speculated that this may have reflected preserved
familiarity judgments, perhaps supported by residual posterior
perirhinal cortex, an idea supported by elevated fMRI activity
in H.M.’s caudal MTL while viewing novel relative to repeated
pictures (Corkin, 2002). Despite these demonstrations of
better-than-expected performance on tests of declarative memory, careful assessment of the quality of H.M.’s memory for naturalistic information that he would have encountered
repeatedly in his daily life indicated that any remembered
information was likely to be highly impoverished. When given
the first names for 35 individuals who had become famous
after his surgery and asked to say any last name that came to
mind, he generated 12 famous last names (e.g., Woody-Allen;
Sophia-Loren). On a forced-choice recognition task, he could
successfully discriminate postoperatively famous names from
names pulled from a phonebook 87% of the time, yet he could
provide information about the person’s fame for only about
one-third of those names (with most of these being individuals
who became famous in the 1960s, O’Kane et al., 2004). These
examples of new learning were exciting discoveries given
H.M.’s dense amnesia. Notably, however, there is no evidence
that this postmorbidly learned information could be accessed
volitionally, nor that it could be combined flexibly with other
information to create new declarative memories.
Suzanne Corkin was interested in, and contributed to, theoretical debates throughout her career. One noteworthy contribution in recent years has been to the question of whether the
declarative memory functions of the hippocampus are limited
primarily to the encoding and consolidation of information
into long-term memory (LTM), as had been the prevailing
view up through the 1990s (e.g., Squire and Bayley, 2007;
Squire and Zola-Morgan, 1991), or whether this structure is
also important for the retrieval of some aspects of remote
memory, as stipulated by the more recently proposed Multiple
Trace Theory (MTT, e.g., Nadel and Moscovitch, 1997, 1998).
The results from a study of Corkin et al. suggested that, consistent with MTT, the retrieval of premorbidly experienced
autobiographical episodes was dramatically impoverished in
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H.M. and another amnesic patient (Steinvorth et al., 2005).
Corroborating evidence was produced by a study of “Ecphory
of autobiographical memories: An fMRI study of recent and
remote memory retrieval” (Steinvorth et al., 2006). Ever the
advocate of giving prominence to careful evaluation of the
data, as recently as 2013, Corkin responded to critiques of
these studies by stating that “Based on our experiments, I stand
by the view, in agreement with the Multiple Trace Theory, that
we need a functioning hippocampus to re-experience unique
moments in our past, regardless of how long ago they were
acquired” (Corkin, 2013).
Up to this point, much of the work that we have summarized has been in the neuropsychological tradition in which
Suzanne Corkin was trained. Her career is also noteworthy,
however, for the manner in which she embraced the methods
of modern cognitive neuroscience. In two noteworthy examples
that showcase her early adoption of neuroimaging methods,
she and her collaborators were among the first to carry out
fMRI studies characterizing the role of the hippocampal formation and MTL in LTM encoding (Stern et al., 1996), and she
spearheaded the definitive (in vivo) anatomical characterization
H.M.’s lesions (Corkin et al., 1997). This work was influential
in expanding the focus of human LTM research from the hippocampus proper to the broader MTL system. Years later,
upon H.M.’s death, Corkin oversaw in situ MRI scans at 3 T,
followed by ex vivo scanning at ultra-high-resolution scanning
at 7 T (Augustinack et al., 2014). The resultant images have
provided the most detailed information to date on the extent
of the lesions of this most-studied of neurological patients.
Among the surprising findings from the 2014 study was that,
contrary to the report from her earlier study (Corkin et al.,
1997), H.M.’s medial temporal stem showed marked deterioration. Although it was unclear whether this pathology was due
to the surgical resection or to age-related degeneration later in
life, it afforded a revisiting of the question of a possible role
for the temporal stem in supporting declarative memory functions (Horel, 1978; Zola-Morgan et al., 1982; Gaffan, 2001;
Augustinack et al., 2014).
Given Suzanne Corkin’s career-long interest on the functions
of the MTL, it is not surprising that she became interested in
how the amygdala contributes to memory for emotional experiences. This research provided evidence that interactions
between the amygdala and hippocampus support the encoding
of high-arousal emotional experiences but not of lower-arousal
ones (Kensinger and Corkin, 2004). This line of research also
revealed the disruption of emotion-enhanced memory in
patients with Alzheimer’s disease (Kensinger et al., 2002, 2004)
and provided evidence that, despite emotion-enhanced memory
in older adults (Kensinger et al., 2006), there were age differences in the contextual details remembered (Kensinger et al.,
2002, 2005) and in the accuracy of memory discriminability
for positive events (Piguet et al., 2008).
Suzanne Corkin and her collaborators utilized neuroimaging
methods to great avail in many domains of study, including in
the neurobiology of aging and of age-related neurodegenerative
disease. She was a proponent of the importance of “functional
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MRI for studying episodic memory in aging and Alzheimer’s
disease” (Corkin, 1998) and later utilized structural as well as
functional MRI methods to elucidate age-associated changes.
This research emphasized the importance of assessing agerelated changes in white matter tracts (Salat et al., 2005), with
one study indicating that “cognition in healthy aging is related
to regional white matter integrity, but not cortical thickness”
(Ziegler et al., 2010) and another revealing that “white matter
pathology isolates the hippocampal formation in Alzheimer’s
disease” (Salat et al., 2010). Always enthusiastic about the
knowledge that could be gained through new technological
advances, her recent research reported the benefits of a multispectral structural magnetic resonance imaging method for
measuring the volumes of the substantia nigra and basal forebrain in patients with Parkinson disease (Ziegler and Corkin,
2013; Ziegler et al., 2013).
The importance of Suzanne Corkin’s research contributions
were recognized with an MERIT award from the National
Institutes of Health and the Baltes Distinguished Research
Achievement Award from the American Psychological Association, Division on Aging. The breath of research questions she
addressed during the course of her career is truly remarkable
and is a testament to her broad intellectual curiosity and to her
advising style: She encouraged her trainees to find their intellectual passions and to let the data be their guide. Her laboratory was a vibrant, collaborative environment; she welcomed
individuals with broad-ranging interests who shared her goal of
using neuropsychological and neuroimaging methods to inform
our understanding of the neural bases of human cognition.
Her lineage of academic children, grandchildren, and greatgrandchildren is impressive in number and noteworthy for the
wide-ranging contributions of her trainees in their independent
careers.
Through her daily comportment and accomplishments,
Suzanne Corkin exemplified a wonderful model for how to be
a successful woman in science. It is fitting that she received the
Department of Brain and Cognitive Sciences Undergraduate
Advising Award from MIT in 2011 and that her last public
speech was at a Women in Science event at the 2016 meeting
of the International Neuropsychological Society. Many testimonials to Suzanne Corkin, the mentor, as well as the scientist,
are collected in a special issue of The Journal of Cognitive Neuroscience (2013, v. 25, issue 1) that marked her retirement.
Together with her scientific accomplishments, her mentees and
associates will recall with admiration and fondness her infectious joie de vivre, her passion for travel and exploration, and
the aplomb with which she balanced a productive career with
the raising of a warm, loving family. She will be missed.
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