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Evaluation of Therapeutic Effects of Cognitive-Behavioral Therapy in
Patients with Panic Disorder using Serial Pre-ECD Brain Perfusion
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Purpose: Although several neuroanatomical models of panic disorder have been proposed, little is known
regarding the neurological mechanisms underlying cognitive-behavioral therapy (CBT) in patients with panic
disorder. This study was performed to identify the brain structures that show changes of regnioal cerebral blood
flow (rCBF) after CBT in patients with panic disorder. Materials and Methods: Seven patients who were
diagnosed as panic disorder by DSM-IV were treated with CBT for 8 weeks and twelve healthy volunteers joined
in this study. Serial F™Te-ECD brain perfusion SPECT images were acquisited and PDSS-SR (Self-Report version of
Panic Disorder Severity Scale) and ACQ (Agoraphobic Cognitive Question) scores were measured just before and
after CBT in all patients. Data were analyzed using SPM2. Results: Subjective symptoms were improved, and
PDSS-SR and ACQ scores were significantly reduced (14.943.9 vs. 70218, p0.05 30385 vs. 21634, p<0.05,
respectively) after CBT in panic patients. Before CBT, a significant increase of rCBF was found in the cingulate
gylus, thalamus, midbrain, both medial frontal and temporal lobes of the panic patients compared to the normal
volunteers. After CBT, we observed a significant rCBF decrease in the left parahippocamus, right insula and
cingulate gyrus, both frontal and temporal lobes, and a significant rCBF increase in both the occipital lobes, left
insula, both frontal and left parietal lobes. Conclusion: These data suggested that CBT is effective for panic
disorder and diminish the activity of the brain areas associated with fear in panic disorder.- (Nucl Med Mol
Imaging 2006:40(6):302-308)
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Table 1. Comparison of PDSS-SR and ACQ Scores Before and After CBT in Patients with Panic Disorder

Sco|e PDSS-SR ACQ

Age. Sex before CBT after CBT before CBT after CBT
31yr, M 220 10.0 470 24.0
54yr, M 15.0 9.0 310 21.0
58yr, F 180 7.0 340 250
35yr, F 12.0 6.0 240 180
45y1, M 140 50 270 24.0
54yr, M 10 6.0 28.0 23.0
391, M 120 6.0 210 16.0
Mean+SD 149+3.9 7.0+18* 303485 21643.4*

PDSS SR; Self Report version of Panic Disorder Severity Scale, ACQ; Agoraphobic Cognitive Question, CBT; Cognitive  Behavioral
therapy, Mean; average score, SD; standard deviation. *p<0.05
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Fig. 1. Statistal Parametric Maps of Areas Showing a Significont Fig. 2. Statistal Parametric Maps of Areas Showing a Significant
Increase (A) and Decrease (B) of Regional Cerebral Blood Flow increcse (A) and Decrease (B) of Cerebral Blood Flow after
in Patients with Panic Disorder Compared to Normal Healthy Cognitive Behavioral Therapy in Patients with Panic Disorder
Confrols (uncorrected p<0.001, 50 voxels). (uncorrected p<0.001, 50 voxels).
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Table 2. Regions with Significant Differences in Regional Cerebral Blood Flow between Normal Healthy Controls and Patients with Panic Disorder before CBT

Lobe Region Brodmann’s area ke X.y.z {mmj} p value
Increased rCBF

Left frontal lobe Anterior cingulate BA 32 8314 -14, 39, 4 0
Left limbic lobe Medial frontal gyrus BA 9 -20, 26, 21 0
Left temporal lobe Superior temporal gyrus BA 22, 42, -18, 9 0
Right limbic lobe Cingulate gyrus BA 24 2456 16, 6, 33 0
Right frontal lobe Medial frontal gyrus BA 6 12, -19, 47 0.001
Right Sub lobar Thalamus, Pulvinar 2453 2,-31,3 0
Right midbrain Substania nigra 12, -26, -9 0
Left temporal lobe Middle temporal gyrus BA 22 373 -67, -46, 4 0
Right temporal lobe Superior femporal gyrus BA 22 26, -73, 11 0
Left temporal lobe Middle temporal gyrus BA 21 63, -84, 1 0.001
Right frontal lobe Middle frontal gyrus BA 9 657 50, 8, 35 0.001
Decreased rCBF

Right frontal lobe Inferior frontal gyrus BA N 484 14, 34, -22 0.001

*xy.z {mm} = coordinates of local maxima of significant clusters, ke = cluster size

*p value = uncorrected p<0.01, 50 voxels
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Table 3. Regions Showing Changes of Regional Cerebral Blood Flow after Cognitive Behavior Therapy in Patients with Panic Disorder

Lobe Region Brodmann’s area Ke x.y.Z {mm} p value
Increased rCBF

Right occipital lobe Cuneus BA19 17882 18, -80, 37 0
Right occipital lobe Cuneus BA 17 4, -87, 8 0
Left occipital lobe Cuneus BA 18 -12, -82, 28 0
Right frontal lobe Medial frontal gyrus BA 6, 478 4, -1, 57 0
Right frontal lobe Superior frontal gyrus BA 6 2, 4,50 0.001
Left parietal lobe Inferior parietal lobule BA 40 311 -59, -39, 42 0
Left parietal lobe Inferior parietal lobule BA 40 -50, -33. 46 0.001
Right frontal lobe Sub  gyral BA 6 165 28, -3, 52 0
Left Sub lobar Insular BA 13 71 -40, -24, 18 0.001
Left occipital lobe Middle occipital gyrus BA 37 125 -50, 68, 5 0.001
Left frontal lobe Middle frontal gyrus BA 6 175 -36, -5, 48 0.001
Decreased rCBF

Left limbic lobe Parahippocampal gyrus BA 30 -6, -36. 9 0
Right limbic lobe Cingulate gyrus BA 31 3260 12, 21, 38 0
Right Sub lobar Insula BA 13 38, -39, 26 0
Right temporal lobe Inferior femporal gyrus BA 20 1372 -65, -11, -23 0
Left femporal lobe Fusiform gyrus BA 20 -40, -13, -23 0.001
Right frontal lobe Superior frontal gyrus BA 6 484 24,9, 71 0
Right frontal lobe Middle frontal gyrus BA 6 46, 13, 56 0
Right frontal lobe Middle frontal gyrus BA 6 46, 3, 61 0
Right frontal lobe Middle frontal gyrus BA 11 162 38, 46, -14 0
Left temporal lobe Superior temporal gyrus BA 22 50 -65, 6, 0 0
Left frontal lobe Rectal gyrus BA 11 736 -4, 49, -26 0
Left frontal lobe Superior frontal gyrus BA 9 80 -30, 82, 27 0.001

“x.y.z {mm} = coordinates of local maxima of significant clusters, ke=cluster size

*p value = uncorrected p<0.01, 50 voxels
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