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INTRODUCTION 
Obtaining neutral mechanical alignment is a vita l factor in the 

long term success of total knee orthroplosty (TKA)'.'
2 

Patient 

specific instrumentation hos been introduced with the goals of 

improving the accuracy of bone cuts and achieving neutral 

mechanical alignment. 

The purpose of this study was to uti lize computer navigation 

intro-operatively as a confirmatory assessment of the accuracy 

of the bone cu ts, mode uti lizing the patient-specific jigs, in 

setting alignment to the neutral mechanical axis. 

Table A. Study Demographics 

Number of patients (male/female) 

Mean age (ra rge) 

L:R 

Mean pre-operati-.,e alignment (range) 

Pre-oi:erative fe.xion contraction (mean, range) 

METHODS 

37 (23/14) 

63 (44-85) 

27:10 

5.5° (l 2°\'0lgus-15°\'0rus) 

22/3 7 (73°, 1-3 0°) 

A consecutive series of 37 patients undergoing TKA, utilizing 

patient specific instruments and implants, were prospectively 

measured with introoperotive computer navigation (Tobie A). 
The instruments and implants ore first created utilizing a 

pre-operative CT scan. All patients were then navigated 

during surgery prior to implantation, to determine mechanical 

alignment. 

The patient-specific instruments were then utilized per the 

manufacturer's recommendations and bone cuts were mode 

(Image A,B) . All bone cuts were recorded utilizing the 

navigation system as a confirmatory measurement). The 

patient-specific implants were then fixated and surgery 

completed (Image C). Final mechanical alignment was then 

recorded, again uti lizing the navigation system for the 
assessment. 
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Figure 1. Patient-specific 
tibial cut guide 

Figure 2. Patient-specific 
femoral cul guide 

Figure 3. Patient-specific femoral 
and tibial components 

RESULTS 
The patient-specific instruments and implants provided neutral 
mechanical alignment of zero degrees, in 87% of patients 

(32/37). In the remaining 5 patients each hod a post-operative 
alignment w ithin ±2° o f neutral, with no outlie rs. 

The overage pre-operative amount of deformity for this cohort 

was 5 .5° (range 0-15°) v. 0. 19° (range 0-2°) postoperative ly 

(p<0.0001 ). The mean correction angle for this cohort was 5 .6°. 

Additionally, 60% (22/37) of patients presented with a 

pre-operative extension deficit averaging 7 .3° (range 1-30°). 

Post-operatively no patients hod extension deficits as measured 

with navigation (See Table B). 
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Table B. Study Results 

Post-operati-.,e neutral mecl-onical alignment 87% (32/37) 

Post-operati-.,e within• 2° of neutral mechanical alignment l 00% (37 /37) 

Mean post-operati-.,e alignment (range) 0. l 'l" (0-2°) 

Mean alignment correction 5.6° 

Post-operati-.,e full extension obtained l 00% (37 /3 7) 

DISCUSSION 
Patient-specific instruments and implants accurately restore 

neutral mechanical alignment as measured by intro-operative 

computer navigation. The patient-speci fic instruments aligned 

all patients in this cohort to within ±2° of neutral (See Tobie C). 

It is well documented tha t the restoration of neutral mechanic 

axis is a factor in achieving long-term survivorship. Specifically 
legs tha t ore aligned to within :1:3° of neutral have been shown 

to hove signif icantly better survivorship. 

Table C. Conclusion 

CT based custom instrumentation and implants accurately 
restored neutral mechanical alignment as measured by 
intro-operative computer navigation. 

The patient specific instruments aligned all patients to within 
:!: 2° of neutral with no outliers. A key factor in implant 

survivorship. 

Source: 
Text from peer reviewed abstract accepted at 13th A nnual Meeting of the 

International Society for Computer Assisted Orthopedic Surgery fCAOS), June 

12-15, 2013, Orlando, FL. Images and tables from author presentation al 

genera l se ssion. 
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