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New Technology





Manual soft-tissue balancing

• Subjective

• Surgeon dependent

•Cause of dissatisfaction?



Sensor-Assisted TKA
• Wireless intraoperative load sensors 

• Measures real-time loads and location in the medial 
and lateral compartments

• Ideal load distribution is unknown

• Estimated cost $500/case
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Possible advantages of Sensor-
assisted TKA vs Manual balancing

• Improvement in PROMs?

• Better range of motion?

• Decreased arthrofibrosis/manipulation 
under anesthesia?



Methods

• Multicenter randomized controlled trial

• Patients randomized to manual balancing or 
sensor balancing

• “Balance” defined as 
• intercompartmental pressure difference of 15 

psi or less with a compartmental pressure 
between 5 and 40 psi in at least two positions 
(10 degrees, 45 degrees, 90 degrees of flexion)



Results

• More patients in the Sensor group achieved 
“balance”

• No difference in knee-specific or general health 
PROMs 

• No difference in ROM or arc of motion



Results



Authors’conclusion

• “These results question whether a more precisely 
balanced TKA that is guided by sensor data…will 
ultimately have a significant effect on clinical 
outcomes.”





Methods

• Single-institution randomized controlled trial

• Patients randomized to manual balancing 
(“freehand”) or sensor balancing

• VERASENSE® used

• “Balance” defined as 
• intercompartmental pressure difference of 15 

psi or less at 0 degrees, 45 degrees, and 90 
degrees of flexion



Results
• No clinically important difference in PROMs at 3 

months, 1 year, or 2 years 
• No difference in range of motion arc at 3 months, 1 

year, or 2 years
• Increased operative time in sensor group (23 

minutes)



Authors’conclusion

• “Given the significantly increased operative time and 
costs associated with the use of a sensor-balancing 
device, we recommend against its routine use in 
clinical practice by experienced surgeons.”



Infection





By User:MrArifnajafov - Own work - Yükləyənin
öz işi, CC BY-SA 4.0, 
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rid=14837004

Regional medication delivery: 
achieves higher local tissue 

concentrations (example:  Bier block)



Intraosseous delivery: proximal 
tibia



Intraosseous needle ($60-$70)



Methods

• Multicenter retrospective review of primary 
TKA

• Regional (intraosseous regional +/- systemic 
IV) versus systemic IV alone

• Vancomycin and/or Cefazolin

• Endpoint: PJI within one year



Results: Univariate (unadjusted)

• Lower 1 year infection rate with regional vs 
systemic antibiotics 

Antibiotic Delivery
Infection 

Rate P-value
Regional 
Intraosseous 0.10% 0.03

Systemic IV 1.40%



Results: Infection rate stratified by 
risk factors

Parameter Regional antibiotics
Systemic 

antibiotics
Relative Risk 

(P value)
BMI
> 35 kg/m2 0.60% 1.70% 0.36 (0.36)
< 35 kg/m2 0% 1.40% 0.07 (0.06)

Diabetes
Yes 1.50% 6.6% 0.25 (0.2)
No 0% 1% 0.07 (0.07)

Renal failure
Yes 0% 23.1% 0.24 (0.33)
No 0% 1.30% 0.07 (0.08)



Authors’conclusion

• “Surgeons should consider administering regional 
prophylactic antibiotics in primary TKA to reduce the 
risk of early PJI.”





Methods

• Single institution retrospective review of 
primary TKA and THA

• Dilute povidone iodine vs saline irrigation

• Endpoint: PJI with at least one year of follow-
up



Results: Univariate (unadjusted)

• Lower infection rate with povidone iodine vs saline 
irrigation

Irrigation 
solution

Infection 
Rate P-value

Povidone 
iodine 0.60% < 0.001

Saline 1.30%



Results: Variables associated with 
lower odds of PJI (multivariable 

logistic regression) 

Variable Adjusted Odds Ratio (P-value)

Povidone iodine 0.40 (< 0.001)

Spinal anesthesia 0.50 (< 0.001)

Female gender 0.56 (< 0.001)

Cefazolin 0.56 (< 0.001)

Lower ASA score 0.67 (< 0.001)



Is it cost-effective?

• Povidone iodine is cheap 
while PJI is expensive

• Povidone iodine might 
prevent 1 PJI for every 137 
TJA patients

$25



Authors’conclusion

• “These findings support the use of povidone-iodine 
irrigation as a safe and cost-effective measure to 
reduce PJI.”



Preoperative Optimization





Risk factors for complications

Smoking

Obesity

Diabetes

Malnutrition
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Methods

• Retrospective analysis of data from the American 
College of Surgeons National Surgical Quality 
Improvement Program

• 2017 and 2018 TKA patients



Results: Multivariable logistic 
regression

Odds 
ratios

Risk Factor Death Infection Readmission
Any 

complication

Malnutrition (Albumin < 3.5) 7.2 3.8 2.4 3.7

Obesity (BMI > = 40) 1.9 2.1 1.5 1.3

Smoking 2.2 (NS) 2 1.4 1.4

Diabetes mellitus 1.5 (NS) 1.1 (NS) 1.4 1.4



Authors’conclusion

• “Hypoalbuminemia appears to be the strongest risk 
factor for all complications evaluated. Special 
attention should be paid to preoperative nutritional 
optimization.”



What is the best way to measure 
nutritional status?

Serum Albumin

Prealbumin

Total Lymphocyte Count

Transferrin





Geriatric Nutrition Risk Index 
(GNRI)

• GNRI = (1.489 x serum 
albumin) + [41.7 x 
(weight/ideal weight)]

• Ideal weight depends on 
height

• Values define normal 
nutrition, moderate 
malnutrition, and severe 
malnutrition



Methods

• Retrospective analysis of data from the American 
College of Surgeons National Surgical Quality 
Improvement Program

• 2016 to 2019 TKA and THA patients



Results: Comparison to  patients with 
normal nutrition (adjusted 

multivariable analysis)

Severe Malnutrition

Outcome Odds Ratio (P-value)

Transfusion 1.6 (< 0.0001)

Pneumonia 1.6 (0.01))

Surgical site infection 1.8 (< 0.0001)

Sepsis 2.0 (0.002)

Readmission 2.3 (<0.0001)

Revision Surgery 1.7 (<0.0001)

Mortality 1.8 (NS)



Authors’conclusion

• “Malnutrition, as defined by GNRI, is an 
independent predictor of adverse outcomes after 
TJA, including 30-day readmission, revision surgery, 
and increased LOS.”

• UNRESOLVED: What is the best way to measure 
nutritional status?



Take home messages:

• Manual balancing results in similar clinical 
outcomes as sensor-assisted balancing 

• Intraosseous regional antibiotics may reduce 
infection rates compared to IV systemic antibiotics

• Povidone iodine irrigation may reduce infection 
rates compared to saline irrigation

• Malnutrition may be a key modifiable risk factor for 
complications




