
● Long-standing facial paralysis has profound negative 

functional, esthetic, and psycho-social effects on 

patients 

● BP diagnosis is one of exclusion, and those that fail 

to recover are often observed for extended periods in 

the hope of some functional recovery. This approach 

often renders the existing facial musculature 

unusable due to irreversible end-plate degeneration.

● Patients may benefit from earlier surgical intervention 

to utilize the existing facial musculature, but currently 

there is no tool that identifies the patients with that 

won’t fully recover.

● Diffusion MRI (dMRI) tractography is a potential 

imaging candidate to identify these patients and 

therefore, benefit from earlier surgical intervention.

● Briefly, dMRI utilizes diffusion gradients between 

adjacent voxels to identify optical flow and delineate 

anatomical structures.

● Therefore, the goal of this study was to: 

1. Develop a diffusion MRI (dMRI) protocol to 

identify the intra-cranial course of the facial 

nerve.

2. Investigate facial nerve changes characteristic 

for patients with BP through clinical pilot trial.
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● dMRI tractography protocols can be implemented to define 

intracranial course of facial nerve

● dMRI metrics were able to detect asymmetry in the tracts  

of long-standing BP subjects

● Future directions:
 Recruit more chronic Bell’s palsy subjects (increase 

study power to further evaluate differences between 

normal/abnormal facial nerves)

 Recruit acute Bell’s palsy subjects (follow 

longitudinally to understand affected nerve recovery)

Conclusions
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Imaging Protocol

1. 3D scout image 

→ To estimate the positioning of the internal auditory canal 

(IAC), which serves as the passage for CN VII and the 

vestibulocochlear nerve

2. T2 SPACE ZOOMit MRI  

→ High-resolution 3T MRI centered around IAC obtaining 56 

slices at 0.5 x 0.5 x 0.5 mm³ resolution, for a total 

coverage (superior-inferior axis) of 28 mm

3. RESOLVE diffusion MRI (dMRI) images 

→ Also centered on IAC to capture images that were used to 

guide tractography to identify facial nerve course

4. Maps generated from dMRI imaging:

→ Fractional Anisotropy (FA) 

→ Mean Diffusivity (MD)

→ Axial Diffusivity (AD)

→ Radial Diffusivity (RD)

→ Apparent Fiber Density (AFD)

● Maps generated were used to calculate right and left facial nerve 

Asymmetry Score for each dMRI modality. Patients with long-

standing BP were then compared to healthy controls.

Clinical pilot trial

• 8 subjects (4 male, 4 female, 6 controls, 2 long-standing BP)

Figure 2: Tractography

Facial nerve could be reconstructed in all 8 subjects imaged at the first timepoint. Quality of the

reconstruction was validated on the underlying T2 image.

Figure 3: MRI Signal Metrics

All diffusion metrics showed higher asymmetry in the BP group compared to control group.
However, these differences were only significant in the Axial Diffusivity (AD) and Apparent
Fiber Density (AFD) metrics (p = 0.03 for both).

Figure 4: Test-Retest Reproducibility

Figure represents Intraclass Correlation Coefficient (ICC) of the asymmetry score for 
the single subject data. The Apparent Fiber Density (AFD) had the highest ICC, with a 
value of higher than 0.75, while the Axial Diffusivity (AD) had the lowest ICC at 0.037. 

Test-Retest Reproducibility

• 5 out of 6 control subjects underwent repeat scans at a minimum of two weeks 

apart from which the Intraclass Correlation Coefficient (ICC) was calculated (1 = 

perfect test-retest reproducibility; > 0.75 = “good reliability”;  > 0.5 = “moderate 

reliability”; 0 = no reproducibility).

Project funding: Del Monte Neuroscience Institute Pilot Award, 

University of Rochester Medical Center, Rochester, NY, USA 

Figure 1: MRI imaging Pipeline Protocol

Initial scout images were acquired to define the

region of importance (ROI). T2 SPACE generates

a high resolution anatomical map. The RESOLVE

sequence acquires multiple segments of k space

that allows for high spatial resolution. Step 1

registration seeds ROI utilizing template

coordinates, Step 2 registration seeds ROI utilizing

dMRI coordinates.


