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Project Summary

Goal: 

Accurate Measurement of Neck Flexion Angle during Ear Surgery by using 

IMUs (Inertial measurement unit )

Investigate and Compare Postural Ergonomics of Ear Surgeons during 

Microscopic and Endoscopic Scenarios. 

• Neck Flexion Angle: extract pitch angle between two IMUs

• Surgeries: Analyze neck flexion angle changes in real surgical scenarios

Figure Edit from: https://stanford.edu/class/ee267/lectures/lecture10.pdf



Paper Selection

• Neck Posture Study

• Insight on data illustration and 
analysis 

• Potential area that our future 
study can explores



Paper 1 Background and Method

Purpose: analyze the surgeon’s neck postures while performing lumbar 

spinal surgeries.

Methods to evaluate spinal posture have been categorized into four groups:

• Radiography.

• Three-dimensional motion analysis.

• Video raster stereography analysis.

• Photographic posture analysis: Basic objective observational measurement 

method using anatomical landmarks.

60 videos performed by three spine surgeons

Snapshots of the video were taken whenever the surgeon changes the position by 

using Surgimap (Spine Software).



• Three reflective markers were taped on the side of the surgeons

• The whole surgery can be divided into different phases: exposure, 

fixation, decompression, fusion, and closure.

• Head flexion angle (HFA)​

• Neck flexion angle (NFA)​

• Cervical angle (CA)​

• Lumbar decompression (LD)​

Paper 1 Experiment



• Decompression and fusion are the most stressful phases affecting 
surgeon’s neck.

• NFA seems to be abnormal 

in decompression and 

fusion. In other phases they 

nearly satisfy the normal 

distribution.

• HFA and NFA were 

significantly higher during 

decompression and fusion 

when compared with 

exposure and closure (P < 

0.05).

Paper 1 Result Summary



Paper 2 Background and Method

• Purpose: survey otolaryngology residents and identify specific 
symptoms of early work-related musculoskeletal disorders (WMSDs)
• Previous studies focused on practicing physicians

• Limited information on specific symptoms experienced

• Methods:
• Nordic Musculoskeletal Questionnaire

• Demographic information

• Anatomical Region and Symptom

• Severity and Impact

• Effect on work



Paper 2 Result Summary

• Most common symptom sites: Neck (81%), Lower Back (55%), Shoulder (40%)

• Most common symptoms reported were neck stiffness (71.6%), neck pain (61.7%), 
lower back pain (48.2%)



Paper 2 Result Summary

• 83.7% attributed their symptoms to surgical training
• Neck WSMDs most highly attributed to training

• 76.6% experienced symptoms within the past week

• 6.4% missed work due to symptoms

• 16.3% had to stop partway through an operation due to symptoms



Paper Assessment

What we learn from two papers:

• Correct upright posture leads to less strain on the back; early intervention in 

surgeon's training is the best way to combat future risk and disability.

• Divide the whole surgery into different phases, calculate the mean and SD of 

each phase.

• Fit the curve with normal distribution for the histogram representation of the 

neck flexion angles.

• Besides neck flexion angle, angles in other parts of the body such as back, elbow 

and shoulder are also important in surgical ergonomics



Paper Assessment

Drawbacks of two papers:

• Paper 1 didn’t specify image calibration. The calibration process can influence 

the reliability of the data.

• The data gathered from paper 1 is not continuous. They could not collect data if 

the surgeon moved in the opposite direction of the camera.

• Bias is a concern in Paper 2 due to the survey design: residents who experienced 

musculoskeletal symptoms with stronger opinions are more likely to respond.

• Study in Paper 2 only included residents training in the United States, which 

limits the ability to generalize their findings to residents training in other 

countries.



Thank you


