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100-year-old brain mystery: Colorful, vital
function of the temporal pole revealed

June 6 2023

LEFT HEMISPHERE RIGHT HEMISPHERE

3 Symptomatic for 2 Years
Lateral View Word Comprehension 42%
Object Naming 20%
Object Recognition 79%
Grammar 100%
Repetition 100%

Ventral View p-value

Selectivity of frontotemporal lobar degeneration transactive response DNA-
binding protein type C for anterior temporal lobe (ATL) shown by free surfer
and at autopsy. All images are from a semantic progressive aphasia patient (right-
handed woman) with symptom onset at the age of 59 years and transactive
response DNA-binding protein type C at autopsy. Significant atrophy on the
cortical surface in A and B is shown by the colored areas, at the false discovery
rate of 0.05 using the Free Surfer tool kit. (A) Atrophy is confined to left ATL,
and 1s sufficient to cause severe and isolated impairment of word comprehension
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and object naming. (B) Four years later, all significant atrophy was still confined
to ATL, but had also emerged on the right. Object naming further decreased and
non-verbal object recognition started to fail, likely due to bilaterality of ATL
atrophy. (C) Autopsy specimen of the patient 12 years after symptom onset. The
macroscopic neurodegeneration was still strongly selective for the left ATL.
ATL = anterior temporal lobe; E = entorhinal/perirhinal cortex; F = fusiform
gyrus; FP = frontal pole; I = inferior temporal gyrus; M = middle temporal gyrus;
OFC = orbitofrontal cortex; OP = occipital pole; TP = temporal pole. Credit:
Annals of Neurology (2023). DOI: 10.1002/ana.26677

Every part of the brain surface (the cerebral cortex) has a specific job
description. Some areas move the arms, others the legs, still others make
it possible to see or speak.

But one part of the brain surface, a region called the temporal pole
because it is at the very tip of the temporal lobe, could not be linked to a
specific function for at least the first 100 years of research on the cortex.

Northwestern Medicine scientists have just discovered that this
mysterious and seemingly silent surface is actually one of the most
colorful regions of the brain. It has critical functions in word
comprehension, face recognition and the regulation of behavior.

The paper was recently published in Annals of Neurology.

The scientists were able to identify this region's previously unknown
function through the investigation of 28 patients with a unique disease,
known as TDP-C, that ultimately destroys the temporal pole. The cases
reviewed post-mortem offer the most precise delineation of the brain
areas that are first hit in a disease that progresses over 10 to 15 years.

"Research on this disease helps us understand how the brain decodes the
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meaning of words, the feelings of others and the identity of faces," said
study corresponding author Dr. Marsel Mesulam, chief of behavioral
neurology at Northwestern University Feinberg School of Medicine and
a Northwestern Medicine neurologist. "This knowledge will help to
determine the nature of the disease and the nature of brain networks that
are responsible for word comprehension, person identification and the
monitoring of interpersonal conduct."

Now Northwestern researchers are studying the relationship between the
temporal pole and these complex functions, and the nature of the
relationships between TDP-C and the temporal pole.

" Answering these questions is key for helping patients with this
condition," said Mesulam, also the Ruth Dunbar Davee Professor of
Neuroscience and founder of the Mesulam Center for Cognitive
Neurology and Alzheimer's Disease. "The next steps in the research are
to identify the unique properties of the areas targeted by TDP-C,
determine how the disease progresses and find out if there are patient-
specific risk factors."

The patients with TDP-C had been followed longitudinally at the
Mesulam Center. The longitudinal data on brain function was linked to
the tissue damage seen by examination with the microscope after
autopsy.

More information: Marek-Marsel Mesulam et al, Frontotemporal
Degeneration with Transactive Response DNA-Binding Protein Type C
at the Anterior Temporal Lobe, Annals of Neurology (2023). DOIL:
10.1002/ana.26677
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