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Using Our Brains: The Findings, Flaws, and Future of
Postmortem Studies of Psychiatric Disorders

Paul J. Harrison

direct examination of the brain is as integral to their biological

study as is the study of bone marrow for a hematologist. How-
ever, such studies are rare in this journal: in 1998, only approxi-
mately 3% of data articles were based on postmortem brain tissue,
and in 2008, the figure was 2%—compared with more than 20%
using brain imaging of one modality or another. It is not that post-
mortem studies are not of interest; the mean number of times they
have been cited equals or exceeds the journal average for that year.

This special issue was stimulated by discussion among the edi-
tors as to why there are so few postmortem brain papers, and what,
if anything, should be done about it. One good reason for their
rarity is, of course, that biological psychiatry is a broad church—
increasingly so—and a wide range of approaches and methods are
used. There are also insurmountable limits as to what postmortem
studies can achieve, of which two in particular stand out. First, they
are subject to many confounders and differential confounders (e.g.,
chronicity of illness, medication, smoking, perimortem factors),
which make primary changes intrinsic to the illness hard to distin-
guish from myriad secondary, compensatory, and epiphenomenal
effects. Second, by their nature, results are ultimately descriptive
and correlational; it is not possible to manipulate or perturb the
brain and measure a response to test hypotheses or probe mecha-
nisms critically. These two factors make it appropriate that only a
small proportion of articles in a leading biological psychiatry journal
are based on the use of postmortem tissue. However, asin any other
field, there are good and bad studies, strengths and weaknesses of
the approach, and a mixture of established and controversial find-
ings. The articles in this issue discuss one or more of these topics.
The focus is on postmortem studies of psychosis, although the key
considerations generalize to other psychiatric disorders.

The first prerequisite is to have brain tissue of suitable quality
and quantity. Norms for both parameters have increased substan-
tially over recent years. For example, exclusion of brains with a low
pH (because this predicts poor mRNA integrity) has become com-
mon and reduces the number of brains available. Over the same
period, the average sample size has risen dramatically: in 1991, an
early molecular study of schizophrenia in a leading journal had 14
subjects (1), whereas now 150 or more are becoming commonplace
(2,3), and a recent study included 400 (4). The trend toward large
samples reflects a) a desire to make results more robust, b) studies
in which findings are related to genotype (see Kleinman et al., [5]),
and c) the inclusion of additional diagnostic categories, for exam-
ple, addition of a mood disorder group to a “schizophrenia versus
control” study, a strategy championed by the Stanley Medical Re-
search Institute (6). Fortunately, the ability to rate and control for
brain quality in a molecular sense has improved (see Mccullum-
smith and Meador-Woodruff; Tunbridge et al. [7,8]), as have the size
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of brain banks and the quality of their material (see Deep-Solobsay
etal.) (9). Equally, we should not be complacent about brain collec-
tion; it requires sustained funding and dedicated personnel; in
many jurisdictions, it has become problematic because of more
stringent legal and ethical constraints, and the steep decline in
autopsy rates. Further, larger sample sizes, although scientifically
beneficial, do come at a considerable cost—financially and other-
wise—which may well have contributed to the fewer number of
active groups in this field.

On a positive note, over the past decade or so, the range of
techniques available and validated for use on postmortem tissue
has also increased, broadening the repertoire of studies that are
feasible, and their coverage. Most “-omics” technologies can be
applied, as illustrated by the reviews by Horvath et al. on microar-
rays (10), English et al. on proteomics (11), and Pidsley and Mill on
epigenomics (12). There have also been conceptual advancesin the
use of postmortem brains: in particular, to study the effect of allelic
variation on gene expression and gene function (5). One attraction
of the developments summarized in these reviews is the potential
to better integrate postmortem studies with animal and cellular
models of disease (or of drug effects), a potential that has yet to be
fully reached and that can occur in both directions. That is, postmor-
tem data can help prioritize experimental work (e.g., by identifying
agenethatis differentially expressed in a human brain disorderand
which can then be manipulated in vivo or in vitro to study the
underlying mechanisms and consequences); equally, a finding in a
model system can drive a postmortem brain study that assesses
whether comparable changes occur in the disorder itself. A further
advantage of these technical developments is that the full molecu-
lar profile of the human brain, in all its complexity, can now be
interrogated, from DNA (including epigenetic modifications and so-
matic mutations), through RNA (including microRNAs and antisense
transcripts) to proteins (including trafficking and posttranslational
modifications). Integrating results across these domains, as well as
between human brains and model systems, can together free post-
mortem brain studies from many, although not all, of their limita-
tions.

Along with these novel reasons for studying postmortem brains,
the original rationale—to search for the neuropathological basis of
our syndromally defined disorders—persists. Other than for de-
mentia, this has been a long and largely fruitless task, certainly in
terms of identifying diagnostic lesions. Nevertheless, progress has
been made, and the review by Dorph-Petersen and Lewis (13) is an
authoritative and comprehensive update of the findings for schizo-
phrenia, focusing on stereologic studies and complemented by a
valuable guide to the key concepts and methods. A specific ques-
tion about the neuropathology of psychosis has been whether
gliosis is or is not present, because this bears on the developmental
versus degenerative nature of the disease process (14). Schnieder
and Dwork provide a valuable summary of this perennially topical
issue (15).

Returning to the paucity of postmortem papers in the journal, a
further possible reason might be that reviewers—and editors—are
more critical than in other fields (perhaps reflecting the method-
ological and conceptual constraints), leading to a higher propor-
tion being rejected. However, insofar as we can ascertain, this does
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not appear to be the case. Certainly, we remain keen to publish
papers using postmortem tissue, and we encourage submissions.
Although manuscripts will of course be subject to the same review
and decision criteria used for all submissions, we recognize the
importance and uniqueness of postmortem studies, despite their
limitations. We endeavor to balance these considerations when
choosing referees and interpreting their reviews and hope that
Biological Psychiatry will be seen as the natural home for high-
quality, innovative postmortem studies of psychiatric disorders.
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