
Figure 1: Example output from FreeSurfer segmentation of brain MRI, showing segmented structures at the ganglionic level (left), supraganglionic level (middle), and midline brainstem (right).
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BACKGROUND

• Overactive bladder (OAB) is defined as urinary urgency with or without urinary 
frequency, nocturia, or urgency incontinence (UI) (1).

• The etiology of OAB is multifactorial, and recent research has shown that the 
nervous system plays an integral role in disordered micturition, although the 
exact mechanism remains unclear (2).

• STUDY AIM = determine whether there are volumetric differences in cortical, sub-
cortical, cerebellar and brainstem structures on brain MRI in women who do 
respond (“Responders” = R) and do not respond (“Non-Responders” = NR) to anti-
cholinergic (AC) treatment for OAB.

STUDY DESIGN

• Retrospective cohort study of age matched women treated with an AC for OAB 
and who underwent MRI within 12 months prior to treatment

• Inclusion Criteria:
• > 18 years old
• Presenting for the first time to FPMRS for bothersome OAB for > 3 months
• No prior history of treatment by a urologist or urogynecologist
• Treated for a minimum of 12 weeks
• Record of at least one follow-up visit to assess medication response
• Underwent MRI within 12 months prior to initiating AC therapy

• Exclusion Criteria:
• History of focal neurologic deficits or anatomic findings other than age-related 

changes on MRI
• Acute cognitive impairment/clinical symptoms of dementia
• History of cerebrovascular disease, neurodegenerative disorders, congenital or 

traumatic neurologic or urologic conditions, bladder augmentation, 
incomplete bladder emptying/need for intermittent straight catheterization, 
use of alpha agonist medication to facilitate voiding

• Data collection included: pre-treatment demographic/clinical variables, symptom 
severity, and segmented (FreeSurfer software) T1-weighted brain MR images 
(cerebral cortex, white matter, sub-cortical gray matter, cerebellum, and brain 
stem)

• NR = patients who reported < 50% improvement after a minimum of 4 weeks on 
the maximum dose of AC

• Pairwise analysis was performed using the Wilcoxon-Rank Sum test & Fisher’s 
exact test where appropriate. Spearman’s rho was used to evaluate for 
correlations between neurologic structures & symptom severity.

RESULTS

Baseline Characteristics
• 39 patients met inclusion criteria and were included in the analysis

• N = 21 Responders (R)
• N = 18 Non-Responders (NR)

• Trialed medications: oxybutynin (76.7%) and trospium (23.3%)
• No differences between R and NR:

• Pre-treatment characteristics
• Symptom severity

• Differences between R and NR:
• Post-void residual (median mL (IQR): R = 0 (0-20), NR = 21 (11-45)

Brain-Specific Results: Responders vs Non-Responders
• No differences in brain volumes between R and NR: Cortical and Sub-cortical gray matter, Brainstem, Cerebellum, Ventricles
• Differences in brain volumes between R and NR:

• Right caudal anterior cingulate gyrus white matter (p=0.008)
• R: 2,416(2,201-2,733) mm3

• NR: 1,919(1,849-2,321) mm3

• Right para-hippocampal gyrus white matter (p=0.01)
• R: 1,469(1,342-1,844) mm3

• NR: 1,008(879-1,248) mm3

Brain-Specific Results: Baseline Symptoms
• Number of UI episodes was negatively correlated with right caudal anterior cingulate white matter volume (ρ=-0.4228, 

p=0.007), right paracental lobule cortical volume (ρ=-0.341, p=0.03)
• Number of daytime voids was negatively correlated with right insular cortical volume (ρ=-0.323, p=0.04)
• Nocturia frequency was negative correlated with right and left cerebellar cortices (ρ=-0.384, p=0.02 & ρ=-0.443, p=0.005)

CONCLUSION
• Measurable volumetric differences exist between 

brain structures, specifically the white matter of the 
right caudal anterior cingulate gyrus and the right 
para-hippocampal gyrus ,in responders and non-
responders to anticholingeric therapy being used for 
treatment of overactive bladder syndrome.
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Figure 1: Example output from FreeSurfer segmentation, showing 
segmented structures at the ganglionic level (left), supraganglionic
level (middle), and midline brainstem (right).
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