Commentary
Where’s the Chicken?
Michael S. Huckman, Department of Radiology, Rush-Presbyterian-St Luke’s Medical Center, Chicago, Ill

The paper by Sasaki et al (1) in this issue
reminds me of a phenomenon that occurred in
the early days of network television in North
America. Arthur Godfrey, a variety show host,
was in the habit of gently chiding the sponsors
of his show. During a commercial for Lipton
instant chicken soup, he remarked, “The
chicken is there. You just can’t see it.”
And so it is with the nucleus basalis of Meynert. Like the chicken in Lipton soup, we know
it lies in the substantia innominata, but so far,
we can’t see it. Yet this paper is remarkable
when one reviews the history of the neuroradiology of Alzheimer disease. Early investigators
noted that global atrophy on the pneumoencephalogram was a frequent accompaniment of
both Alzheimer disease and normal aging. It
was only natural that, in the early days of computed tomography (CT), attempts were made to
relate the presence and degree of dementia
qualitatively and quantitatively to the finding of
large ventricles and sulci (2, 3). This gave rise
to objective and subjective, manual and automated, area and volume measures of the ventricles and sulci (4, 5). When all was said and
done, it was determined that, although average
ventricular and sulcal dimensions were larger in
groups of persons with dementia when compared with groups of age-matched control subjects, the CT scan by itself was of little use in
distinguishing a person with Alzheimer disease
from a normally aging person or from persons
of all ages with a variety of other dementing or
nondementing degenerative diseases.
In the late 1970s and early 1980s, neuroscientists began to define the “biochemical anatomy” of dementia. Specifically, this involved
microanatomic study of the location of cholinergic neurons and the concentrations of choline
acetyl transferase, acetylcholine, and acetylcholinesterase in various parts of the brain. It
became apparent that there were important “association areas,” particularly in the medial tem-

poral lobes, that harbored cholinergic neurons
and were integral to the maintenance of normal
cognitive function, particularly memory. Because pathologic studies showed that these areas often contained markers of Alzheimer disease such as neurofibrillary tangles, neuritic
plaques, and granulovacuolar degeneration,
and chemical and anatomic evidence of neuronal dropout, CT studies of persons with dementia concentrated on imaging the medial temporal lobes. The work of George and deLeon and
their colleagues (6, 7) showed that sequential
CT studies of the amount of “hippocampal cerebrospinal fluid” bore a direct relationship to
the degree of cognitive decline that could be
measured in groups of persons with mild and no
dementia. However, the consensus was that the
major role of CT in Alzheimer disease was to
rule out potentially reversible causes of dementia.
With the introduction of magnetic resonance
imaging, several groups, convinced that the degree of atrophy in the medial temporal lobes
was significant, measured the “interuncal distance” (8, 9). This subsequently was shown to
correlate with the degree of overall cerebral atrophy, but was of little value in predicting cognitive function.
However, with this concentration on magnetic resonance study of the temporal lobes, it
became apparent that the ability of magnetic
resonance to differentiate exquisitely between
gray and white matter enabled detailed study of
the anatomy and volume of the hippocampal
formation and amygdala, association areas
where there were known to be pathologic and
chemical changes of Alzheimer disease. By
concentrating on magnetic resonance changes
in the hippocampal formation and amygdala,
these studies (10, 11) provided a way to study
this disease and eliminate the variable of global
atrophy in trying to separate healthy elderly patients from those with Alzheimer disease.
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Although the nucleus basalis of Meynert has
been recognized anatomically for many years, it
was only in the 1980s that it came to be recognized as an important association center that
demonstrated neuronal dropout in Alzheimer
disease (12, 13) and, later, in a number of other
dementing illnesses. The resolution limits of CT
prevented attempts to see this structure, let
alone the larger substantia innominata in which
it lies embedded. Sasaki et al (1) have shown
that it is indeed feasible to measure the dimensions of the substantia innominata in vivo, and
that these measures relate to the presence or
absence of Alzheimer disease. We are not yet
quite there, but we have come a long way from
the imaging of “atrophy” to a more detailed
study of the critical association areas of the
brain that relate to cognitive function. Sasaki
and colleagues (1) have laid down one more
challenge, to identify and characterize in vivo
the size, signal, and spectral properties of the
nucleus of Meynert—the “chicken” that lies hidden in the “chicken soup” of the substantia innominata.
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