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• fMRI measures of resting state functional connectivity (RSFC) in the human brain have provid-
ed important insights into relationships between brain areas in the domains of cognition, devel-
opment, and disease states.
• While studies have shown that functionally connected networks reflect anatomical connections 
between brain areas, there are reports of preserved RSFC in the absence of major white matter 
connections (e.g., in agenisis of the corpus callosum, Tyszka et al., 2011).
 

• A key test of the link between functional and structural connectivity would be to evaluate RSFC 
for a brain region that has been anatomically isolated through surgical resection. 
Hypothesis: We hypothesized that surgical resection of white matter connections with the tem-
poral pole would eliminate RSFC with that region, and predicted that analyses using the discon-
nected pole as an RSFC seed would find no connectivity with brain regions outside the discon-
nected pole
Approach: Measurement of temporal pole RSFC in patients who have undergone surgical dis-
connection of the temporal pole, compared to healthy adults

Introduction

Possible explanations for the current results:
 •  Autonomic innervation of the vasculature
 •  Unaccounted for sources of MR artifact.
 •  Long-distance coordinated vasodilation
 •  CNS stimulation of the vasculature

The present results raise important questions:
 •  Influences of neurovascular coupling on the 

BOLD signal 
 •  Analyses of functional connectivity in the ab-

sence of behavioral measures

We believe these findings reinforce the importance 
of cautious interpretation of findings from RSFC, 
particularly in the absence of convergent evi-
dence from other modalities
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• Temporal pole tissue is neuroanatomically discon-
nected but supported by pial blood supply
• From an initial 57 potential cases with MRI imaging, 
only 12 were confirmed by surgeon review of MRI as 
fully disconnected.
• Of these 12, 6 cases had sufficient rs-fMRI for single 
case analysis (greater than 15 min of data collected)
• One additional case was excluded for excessive 
motion (> 50% of volumes with FD > 0.2mm)
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Preoperative Postoperative

We observed resting-state functional connectivity 
between the disconnected temporal pole and 
remote cortical regions
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We identified patients with a surgically disconnected temporal pole and extensive 
resting-state fMRI data

Each patient’s lesion and disconnection were traced by hand. The volume varied, but complete surgical disconnection was 
confirmed for each participant

The disconnected temporal pole participates in ICA 
components resembling well-replicated RSFC net-
works

Rationale: Bootstrap realistic, but non-specific, RSFC time series from the discon-
nected region by phase scrambling each TD participant’s time series

Evaluating RSFC strength by phase-scrambling time series

The disconnected temporal pole shows significant func-
tional connectivity with regions outside the disconnected 
tissue

Disconnected tissue seed

Phase-scrambled example 1

Phase-scrambled example 2

Z-score 0 10

The disconnected temporal pole shows connectivity beyond that seen in phase-scram-
bled RSFC maps

Preprocessing: FSL 5.0.2.2, motion-correction, BET, 6.0 FWHM, grand-mean intensity normalization
Resting State Processing: 0.008 < f < 0.08 Hz temporal filtering,white matter, CSF, whole brain, and lesion regression; motion-scrubbing (censoring 
frames with FD > 0.2mm); AFNI’s 3dttest++ for fixed effects and singleton comparison, FSL cluster command for cluster based thresholding

Comparison data drawn from 25 healthy comparison participants in the 1000 Func-
tional Connectomes Project, Cambridge Buckner dataset, http://fcon_1000.proj-
ects.nitrc.org)

BOLD is thicker than white matter: Surgically disconnected temporal pole exhibits resting 
functional connectivity with remote brain regions

Z-score 0 10
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Disconnection seed maps for TD participants 
1-sample t-test across runs, Z > 2.33, p < .05 clus-
ter thresholded

Smith et al. 2009 RSN maps Disconnected participant ICA component maps with RSFC in 
disconnected tissue & spatial correlation with Smith RSN maps 
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Real RSFC correlation map
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Subject Bottom Row: compari-
son of phase-scrambled results 
to fixed-effects 1-sample T-test 
results (overlap in yellow)
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Disconnection 1-Sample 
T-test result, Z > 2.3
Phase-Scrambled Singleton 
T-test result, Z > 3.1
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t-test between disconnection 
correlation map and 1000 
phase-scrambled maps, Z > 3.1, 
p < .05 cluster thresholded 
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Seed map example for 25 healthy comparison 
datasets, 1-sample t-test across subjects, Z > 
3.1, p < .05 cluster thresholded

Phase-scrambled correlation maps
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