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Disclosures

• Legal Consulting

• Consultant Surgeons Design Center

• None pertinent to this talk



Inspirational Quote

• “The only reason I sit during surgery is because I have not 

figured out how to operate laying down.”

– Dr. Adam Mirarchi



Overview

• Safety

• Operating Room

• Clinic

• Practical tips



Practice



Blood Borne Pathogens

• This is a preventable problem

– Review of 1828 patients, 74% were preventable

• Approximately 1/3 of sticks are not reported



Risk of infection

• HIV percutaneous 0.3%; mucocutaneus 0.09%

– Reduced 81% with prophylaxis

• HBV percutaneous 6-30%

– Make sure you are immunized! 

• HCV percutaneous 1.8%

– No prophylaxis

– Treatment with high side effect rate



Risk of infection

• The employee infected with HCV was an orthopedic surgeon 
fellow. During an operation, a scalpel contaminated with 
blood from a patient co-infected with HBV and HCV was 
dropped, cutting the surgeon’s heel. He presented with 
symptomatic, acute hepatitis C 8 weeks after the incident, 
undertook pegylated interferon and ribavirin therapy for 
6 months, and recovered from HCV infection. In reaction to 
the incident, he experienced severe stress and transient 
depression.



Eyes

• Rate of conjunctival 

contamination

– Disposable plastic 

glasses  3%> hard 

plastic glasses 17%> 

combined facemask and 

shield 30%> surgical 

loupes 50%

– “modern prescription 

glasses were of no 

benefit” 83%

Mansour AA III, Even JL, Phillips S, Halpern JL. Eye protection in orthopaedic surgery. An in vitro 

study of various forms of eye protection and their effectiveness. J Bone Joint Surg Am. 

2009;91(5):1050-1054. 



Skin

• Gowns?

– Level 3 vs 4?



Skin



Skin

• 60 Minutes Report

– Strikethrough 2016

• Halyard Gowns



Gloves

• Always double glove

– Detection

– Other

• Change gloves every 2 hours

• Check your titers, etc.

– Can be checked (for free) at Occupational Health

• Tanner J, Parkinson H. Double gloving to reduce surgical cross-infection. Cochrane Database Syst Rev. 

2002;(3):CD003087. 



Report!!

• Huge pain



Radiation

• Orthopaedic surgeons 5x greater radiation compared to 

other employees

• 29% (!!!) developed malignancy compared to 4% controls

• Problems in study

• Radiation is bad

• No “safe” amount



Radiation

• Prevalence of cancer 85% 

greater in female 

orthopaedist than general 

population

• 3x increase in breast cancer

• Higher pregnancy 

complication rate

– 31.2% versus 14.5%



Radiation

• Steps to take 

– Keep hands out of the beam

• In beam 1200- 4000 mrem per minute

• 5 mrem per minute at 2 feet away

– Use c-arm vertically

• Navigation decreases exposure significantly



I’ll just use the mini c-arm…

• 1/10 scatter

– More fluoro on time

– Decreased distance

• Much more exposure to hands

– 380 mrem in C-arm vs 1000 mrem with mini c-arm



4 steps

1. Less shots

2. More distance

3. Shielding

4. Contamination 

control



Smoke

• Ablation of 1 gm of tissue= mutagenic effects of 6 

unfiltered cigarettes

• The average plume created in the operating room is 

equivalent to smoking as many as 30 unfiltered cigarettes

• Use vacuum devices 

• Surgical mask offers no real protection

• Hill DS, O'Neill JK, Powell RJ, Oliver DW. Surgical smoke - a health hazard in the operating theatre: a study to quantify exposure and 
a survey of the use of smoke extractor systems in UK plastic surgery units. J Plast Reconstr Aesthet Surg. 2012 Jul;65(7):911-6. doi: 

10.1016/j.bjps.2012.02.012. Epub 2012 Mar 23. PubMed PMID: 22445358.



Chemical Exposure

• Methylmethacrylate 

– Data is unclear

• Respiratory irritant, neurotoxic, skin irritant

– Pregnancy

• EPA says <100 ppm over 8 hours 

• One arthroplasty has >1000 ppm exposure

• Animal models with fetotoxicity at >1000 ppm



Background

• “Surgeons commonly prioritize performing procedures 

over their own health and are unlikely to report or seek 

medical help when having work-related pain.  Surgical 

culture can represent a challenge for improving surgical 

ergonomics and preventing work related musculoskeletal 

disorders.”



Ergonomics

• Who has had a work related injury?

– Alter technique?

– Alter practice?



Disability

• 9-33%

– Early retirement

– Leave of absence

– Practice restriction/modification



Background

• Survey study of 260 surgeons (793 solicited)

– 40% sustained workplace injury

– 50% received medical care

– Only 20% reported injuries





But is gets better?

• Fixing Hands, Breaking Backs: 
The Ergonomics and Physical 
Detriment of the Hand 
Surgeon 2024

• Survey study from AAHS 
Members

– 92 Attending surgeons (~70% 
male, 30% female)

– 35% concerned about ability to 
work



It does not



Standing Procedures



Standing Procedures



Standing procedures

• Shoulders not 

abducted

• Elbows 90 +/- 20 

degrees

Rosenblatt PL, McKinney J, Adams SR. Ergonomics in the operating room: 

protecting the surgeon. J Minim Invasive Gynecol. 2013 Nov-Dec;20(6):744. doi: 

10.1016/j.jmig.2013.07.006. Epub 2013 Aug 20. PubMed PMID: 23969139.



Posture



Posture

• Even weight on hips



Posture



Posture?



Wide stance

• The effect of stance width on trunk kinematics and trunk 

kinetics during sagitally symmetric lifting

• Electrodiagnostics with feet together, shoulder width and 

150% shoulder width

• No change in activity of tested muscles

– Erector spinae, rectus abdominals, gluteus maximus, vastus 

lateralis and medialis

• May actually be better?

– Less lumbar motion



Posture

• Predictable sequence

• Core vs. smaller 

muscles



Sitting

• Knees bent 90

• Feet flat on floor

• Work between 0- 10 cm 

below elbow height

Azimuddin AF, Weitzel EK, McMains KC, Chen PG. An ergonomic assessment of 

operating table and surgical stool heights for seated otolaryngology 

procedures. Allergy Rhinol (Providence). 2017;8(3):182-188.



Wrong Way



Microscope 



Loupes

https://surgery.duke.edu/news/duke-surgery-introduces-ergonomics-program-

improve-surgeon-health



Arthroscopic Surgery

• Screen directly in front of 

surgeon

– 15-40 degrees below eye 

level

• Foot pedals

– Between surgeon, 

instrument and screen



Instruments

• Needle driver

• Screwdriver

Liston Amputation Knife



Basics

• No gold standard for tool design

• Largely survey based

• Literature largely from 70’s and 80’s

• Industrial work context

• Magnified effects

– Greater force

– Torque

– Fatigue



Basics

• Most tools are not 

designed with 

ergonomics in mind

• Based on historic 

designs

• Work well



Needle Holder

• Complicated

– Needle ductility, 

sharpness, size, brand

• Function

• Suture availability

• Size

• Effort

• Speed



Needle Driver Size



Needle Driver

• Teeth vs 

smooth

– Less force for 

stable needle

– Damage 

monofilament 

suture

• Rachets



Needle Drivers

• Specialized

• “Palming”



Types of drivers

Schuth O, Powers J, Merritt W, Blanchet N. Resolution of 

Thumb Pain following Adoption of Mathieu Needle Holder: 

An Ergonomic Analysis. Plast Reconstr Surg Glob Open. 

2020;8(4):e2768. Published 2020 Apr 24. 

doi:10.1097/GOX.0000000000002768



CMC Arthritis







Needle Driver

• Intact needle

• With teeth

• Adaptable

– If it does not work, change



Screwdrivers

• Most commonly placed 

implants

• Must have proper 

screwdriver/screw 

relationship

• Historic thinking

– Smaller tools allow more 

precision



Screwdrivers

• 15 male subjects

• 100% and 75% effort

• Evaluated via EMG

• Factors

– Handle height (shoulder vs elbow)

– Distance of handle from body

– Handle orientation (horizontal versus vertical)

– Handle diameter



Screwdrivers

• Ideal configuration

– Elbow height

– Vertically oriented

– Larger diameter

• Reach distance

– Only affected by elbow height



Screwdriver

• Meta analysis 12 studies

– 260 surgeons, 2793 screws

• 26% of all screws were irreparably damaged and stripped

• When stripped >80% of pullout strength lost

• Increased torque during course of training



Screwdrivers

• Effect of experience

– Highly varied

– Study of 10 surgeons

• 16/16 stripped

• 15/16 stripped

• 2 finger tight

– Meaningless

– Dynamic and varied



Clinic

• Ideal distance from eye to screen is 50-75 cm with 5 mm 

font

• Heterogenous literature

• Adjust your workstation and chair

van Niekerk SM, Louw QA, Hillier S. The effectiveness of a chair intervention in the workplace to 

reduce musculoskeletal symptoms. A systematic review. BMC Musculoskelet Disord. 2012 Aug 

13;13:145. doi: 10.1186/1471-2474-13-145. Review. PubMed PMID: 22889123; PubMed Central 

PMCID: PMC3552974.





Clinic

• Computer visual syndrome

– 90% of people > 3 hours in front of a 

computer

• Workstation height

• Decrease glare

• Minimal brightness

• Increased strain looking at screen 

versus hard copy

• Appropriate vision correction

– Go to the eye doctor

Rosenfield M. Computer vision syndrome: 

a review of ocular causes and potential 

treatments. Ophthalmic Physiol Opt. 2011 

Sep;31(5):502-15. 



Blue Light Glasses

• Use during the day?

• Improved sleep with use 3 hours 

before sleep

– UV versus blue light block

• Decreased symptoms in those with 

insomnia in use 2 hours before 

sleep

• Put your phone away at night

– SMART goal



Action steps

• Say something

– Ask for modifications

– Mention on surveys

– Acknowledge

• Consider adding one 

aspect



Questions

• Tips?

• Comments?
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