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Definition:  Long Haul 

College 4 
Med School 4

Residency/Fellowship 6-10
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Outline

Discuss ergonomics, work related musculoskeletal disorders, and 
cumulative traumatic disorders

Review the literature and recommendations on surgical ergonomics

Ways to protect yourself



Why I chose this topic

Remember your mother would say: “Stand up 
or sit up straight?”  She was RIGHT!
“Ask for the table to be adjusted”
“Move the screen”
“Adjust the lights”



What is Ergonomics?

• The word ergonomics stems from the two Greek words “ergon” meaning to 
work and “nomos” meaning natural laws or arrangements
 It is the study of people at work and how the working environment is designed to 

suit the worker

• Integrating ergonomics into surgery can be challenging as multiple factors 
cannot be manipulated
 These include the patients body habitus or the necessity to remain within the 

constraints of a sterile surgical field

• Problem in Surgery: 
 Adapting workers to the environment instead of adapting environment to the 

workers
  “Part of the Job”/ Resistance to change



As a Program Director 



Work Related Musculoskeletal 
Disorders    (WRMSD)

Private industry 
employers reported 
2.6 million nonfatal 
workplace injuries 
and illnesses in 
2021

Reportedly costs the 
US $20 billion 
annually in the US

Examples: carpal 
tunnel, tendonitis, 
neck tension etc. 





Cumulative Traumatic Disorder (CTD)

WRMSD, when accumulated 
over and over again, lead to 
concept of Cumulative 
Traumatic Disorder (CTD)

CTD defined as excessive 
wear & tear on tendons, 
muscles, and nerves by 
continuous use over an 
extended period of time

Due to improper work 
positioning, repetition, and force

CTD results in:
Missed work
Reduced case volumes
Practice modifications
Forced retirement



Reviewed over 40 articles/surveys comprising over 5000 
surgeons 
  68% of surgeons reported generalized pain
  71% experienced fatigue 
  37% attributed numbness to operating
PAIN according to surgical approach MIS/Lap vs Open: 
   69% of MIS      60% Open
30 % of surgeons sought treatment for their symptoms 

2018



 Review 126 articles (1974-2016) 
Determine the prevalence & disability burden of work related MSDs and if any 
interventions were being done to reduce them.

Meta-Analysis included 21 articles that encompassed 5828 physicians 
 Prevalence:
  neck pain 65%        shoulder pain 52%
  back pain 59%       upper extremity pain 39%

 Overall, 12% of physicians required a leave of absence, practice restriction or 
modification, or early retirement due to work related MSDs

 Several studies state that surgeons and interventionalists lack awareness of 
applied ergonomics recommendations. 

2018



Prospective observational 
study
surgeons multispecialty
tertiary hospital N=167 

SUBJECTIVE  (survey of 14 ? )

OBJECTIVE  (REBA)
2021



Subjective Ergonomic Hazard Assessment

70 %:  significant discomfort
  Cervical and lumbar

50 %: pain at least once a week

60 %: pain impacted their life 
outside of work

88%: had pain within 5 years of 
surgical training 

Consistent with previous studies: surgeons have 
little knowledge of ergonomics (29%)

Standing was the most common position leading 
to back pain

Encourages forward neck flexion

Early Career Surgeons had significantly higher 
MSK complaints when compared to their senior 
colleagues



Objective Ergonomic Hazard Assessment

   LOW Risk  3 or less  MODERATE 4-7  HIGH 8-10  

Mean REBA score for each specialty 0 – 8.6
Average REBA score across ALL specialties was 6.65



Sensors 16 VS & surveys
 Loupes; Headlights; Open worse than endo

observational study wore sensors 16 VS 

OPEN: 
 Worse ergonomics & more pain;
  more physical demanding 
Loupes / Headlights :
 worse ergonomics increased back pain & 
 physical demand
Lead aprons :
 didn’t affect ergonomics 



 Lifetime MSD prevalence exceeds 70% ( 68-97%)
 Concentration neck, shoulders and lower back
 Risk is multifactorial, cumulative, workload/procedural dependent 
 Persists despite minimally invasive and robotic 
 Problem with training, workflow, device design and culture 
 Propose a teachable framework MSK
  Mindful Preparation 
  Sustain & Scan 
  Kinetic Recovery 



WRMSD for Surgery

 Ergonomics rarely emphasized despite the physical demands, prolonged 
static posture, repetitive motion and sustained procedural intensity 

 By 2036, the AMA projects that Surgeons will comprise 75% of the 
86,000-physician shortage of ( 65,000) 

 Maintaining the current surgeon to population ratios would require 
training more than 100K additional surgeons by 2030 with a cost of $37B

 Nearly half of practicing surgeons are over 55 with ¼ of surgeons 
anticipating leaving practice within 2 years.

 With WRMSD affecting over 70% of surgeons, this leads to 10-30% 
restricted practice or early retirement



Surgical Ergonomics of Body Position 

Shoulders:
Relaxed with upper arm 
adducted to body

Upper arm:
Perpendicular to floor

Elbows:
Held between 90-120 degrees 
of flexion

Neck:
Flexed between 10-30 degrees. 
Limit axial rotation < 15 degrees

Legs:
do not lock knees. Assist 
posture with core muscles

Excessive forward head position

Sustained 
uncomfortable arm 
elevations

Asymmetry in weight bearing



Head Position 



Support Systems



Endovascular Ergonomics 



Hybrid Endovascular Suite Design  Table Height  / Position 



Instrument Choice - Length
Deep Space 8 inch driver Superficial Closure 8 inch driver



Instrument Choice - Length
Superficial Closure 6-inch driver



Ergo or RVU?









Solutions: The MSK Way 



The Microbreak App



Disability Insurance –Own Occupation 

Want an “Own – Occupation” 
Hard to get Specialty Specific
Women cost more (pregnancy risk )
Grab policy young and keep it 



Radiation Safety – LIFETIME Dose
Wraparound Lead
Lead Glasses
Thyroid Shield
? Hat
ALARA
Safety Training 8 hours 





Last but not Least 



Conclusion

Poor ergonomics can lead to musculoskeletal issues and potentially a shortened 
career

Being aware of this issue and being cognizant of our posture in the OR is key

Take charge of the operating room and adjust the surroundings to YOU

Take short breaks during long cases

Help others



Thank you!
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