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Introduction

The cingulate cortex (CC) is a brain region that

plays a key role in pain processing, but CC

abnormalities are not unclear in patients with

trigeminal neuralgia (TN). The purpose of this

study was to determine the central causal

mechanisms of TN and the surrounding brain

structure in healthy controls and patients with TN

using 7?Tesla (T) magnetic resonance imaging

(MRI).

Methods

Whole-brain parcellation in gray matter volume

and thickness was assessed in 15 patients with

TN and 16 healthy controls matched for sex, age,

and regional variability using T1-weighted

imaging. Regions of interest (ROIs) were

measured in rostral anterior CC (rACC), caudal

anterior CC (cACC) and posterior CC (PCC). We

also investigated associations between gray

matter volume or thickness and clinical

symptoms, such as pain duration, Barrow

Neurologic Institute (BNI) scores, offender vessel,

and medications, in patients with TN.
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Results

The cACC and PCC exhibited gray matter

atrophy and reduced thickness between the TN

and control groups. However, the rACC did not.

Cortical volumes were negatively correlated with

pain duration in transverse and inferior temporal

areas, and thickness was also negatively

correlated with pain duration in superior frontal

and parietal areas
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Conclusions

The cACC and PCC gray matter atrophy occurred

in the patients with TN, and pain duration was

associated with frontal, parietal, and temporal

cortical regions. These results suggest that the

cACC, PCC but not the rACC are associated with

central pain mechanisms in TN.

References
1]Fuchs PN, Peng YB, Boyette-Davis JA, Uhelski ML. The anterior cingulate
cortex and pain processing. Front Integr Neurosci 2014;8:35.
[2]Shackman AJ, Salomons TV, Slagter HA, Fox AS, Winter JJ, Davidson RJ. The
integration of negative affect, pain and cognitive control in the cingulate cortex. Nat
Rev Neurosci 2011;12(3):154-67.
[3]Liu X, Wang X, Lai Y, Hao C, Chen L, Zhou Z, et al. Abnormalities of cingulate
cortex in antipsychotic-naive chronic schizophrenia. Brain Res 2016;1638(Pt
A):105-13.
[4]Vogt BA, Finch DM, Olson CR. Functional heterogeneity in cingulate cortex:
the anterior executive and posterior evaluative regions. Cereb Cortex 1992;2(6):435
-43.
[5]Nielsen FA, Balslev D, Hansen LK. Mining the posterior cingulate: segregation
between memory and pain components. Neuroimage 2005;27(3):520-32.
[6]Zhuo M. Long-term potentiation in the anterior cingulate cortex and chronic
pain. Philos Trans R Soc Lond B Biol Sci 2014;369(1633):20130146.
[7]Zhuo M. Cortical excitation and chronic pain. Trends Neurosci 2008;31(4):199-
207.
[8]Bush G, Luu P, Posner MI. Cognitive and emotional influences in anterior
cingulate cortex. Trends Cogn Sci 2000;4(6):215-22.
[9]Stevens FL, Hurley RA, Taber KH. Anterior cingulate cortex: unique role in
cognition and emotion. J Neuropsychiatry Clin Neurosci 2011;23(2):121-5.
[10]Rainville P. Brain mechanisms of pain affect and pain modulation. Curr Opin
Neurobiol 2002;12(2):195-204.


