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Background/Purpose: Understanding the 
underlying brain regions and networks involved in 
chronic pain (CP) can help inform appropriate 
interventions. Meta-analyses allow for the distillation 
of myriad study data into statistical conclusions of 
greater power, thus facilitating evidence-based 
practice.

Objectives: To identify brain regions active while 
undergoing pain in patients with CP and in healthy 
controls (HC), including differences between groups 
and the underlying connectivity networks, using a 
comprehensive meta-analytic approach.

Methods: A systematic literature review was 
conducted for fMRI studies involving CP patients or 
HC undergoing pain induction via database 
searching and specific inclusion criteria. Studies 
were coded using brain mapping software and 
subsequently underwent an activation likelihood 
estimate (ALE) analysis. Peak activation coordinates 
from the ALE were used to create a meta-analytic 
connectivity model (MACM) with the CP data.

Results: The literature review yielded 92 studies 
involving HC undergoing pain induction and 21 
studies involving CP patients undergoing pain 
induction.
§ The ALE involving HC (1453 subjects, 2104 

coordinate foci) revealed peak activation in 6 
clusters including left thalamus, right cingulate 
gyrus, and right supramarginal gyrus. 

• The ALE involving CP (419 subjects, 398 
coordinate foci) revealed peak activation in 7 
clusters including bilateral insula, right postcentral 
gyrus, and right thalamus. 

• The MACM revealed two-way significant 
connections between the right medial frontal 
gyrus and the insula among other connections

Conclusion: Notable regional differences between 
the pain matrices of HC and CP were observed. Our 
connectivity model reveals significant associations 
between these regions that can further our 
understanding of CP mechanisms and interventions.
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Regions highlighted in 
orange indicate peak 
activation regions 
resulting from a 
contrast analysis HC –
CP (i.e. areas 
significantly more 
active in HCs than CPs). 
Region highlighted in 
blue indicate CP – HC 
contrast.

ALE Parameters: 
CP
Cluster-level FWE 
= 0.01
Threshold 
Permutations 
= 1000
P-Value = 0.0001
21 Papers
419 Subjects
54 Conditions 
40 Experiments
398 Foci

ALE Parameters: 
HC
Cluster-level FWE 
= 0.05
Threshold 
Permutations 
= 1000
P-Value = 0.0001
92 Papers
1453 Subjects
260 Conditions 
159 Experiments
2104 Foci

Red bars denote significant association within BrainMap
database.
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MACM Parameters: CP
ROIs = 12mm diameter
Corrected P-Value = 0.007
Significant 2-way connections = 6
Significant 1-way connections = 4


