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Coverage Policy 
 
CIGNA does not cover the adjunctive use of computer assisted navigation during musculoskeletal 
surgical procedures, including spinal, because it is considered experimental, investigational or 
unproven.  
 
 
General Background 
 
Computer-assisted surgery (CAS), or computer-assisted navigation system, refers to an evolving technology of 
computerized systems that provide additional information during surgical procedures. The proposed advantages 
of computer-assisted orthopedic surgery include: an increase in accuracy, less invasive operations, better 
planning and simulation, and reduction of radiation exposure for both patient and surgeon (Schep, et al., 2003).  
 
As an emerging technology, CAS was initially proposed for preoperative planning and to improve accuracy 
during neurosurgery to improve intracranial needle biopsies, isotope implantation and tumor resection. 
Computer-assisted surgery has also been utilized during cardiology and endoscopic surgery. Some surgeons 
have extended the application to musculoskeletal and/or spinal procedures, for example, placement of lumbar 
pedicle screws for treatment of scoliosis, spondylolisthesis, fractures and instability, and for procedures such as 
total hip arthroplasty, periacetabular osteotomy, total knee arthroplasty and knee ligament surgery.  
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CAS is often used during joint arthroplasty procedures and a majority of the published evidence focuses on total 
knee replacement. In general, when used as an adjunct to joint replacement surgeries, computer-assisted 
surgery may improve positioning of prosthetic components, preventing misalignment. In addition, computerized 
assistance has been utilized during minimally invasive surgical techniques; which have also been associated 
with difficulties in prosthetic alignment and positioning. Misalignment of components is a leading cause of 
instability and reoperation for both hip and knee replacement. Computer assistance provides the surgeon with 
instant information and feedback, which authors hypothesize can allow for more accurate decision-making 
during the procedure.  
 
Computer-assisted navigation generally involves three steps: planning (i.e., data acquisition), navigation (i.e., 
tracking) and registration. Data (i.e., preoperative or intraoperative images) can be acquired by fluoroscopy, 
computerized tomography (CT) scans or magnetic resonance imaging (MRI), or by way of imageless systems, 
allowing for preoperative and intraoperative planning. Images and data are updated in real time throughout the 
surgical procedure allowing for intraoperative feedback to the surgeon. The system generates a digital map of 
the patient’s anatomy. Integrating surgical instrumentation allows the surgeon to navigate the instruments 
relative to the patient’s map during the procedure (Swank and Lehnert, 2005).  
 
Standard surgical techniques for joint replacement currently utilize mechanical intramedullary or extramedullary 
guiding systems; computer-assisted navigation is proposed as an adjunct to conventional arthroplasty or as an 
alternative to existing fluoroscopic image guidance. For other procedures such as anterior cruciate ligament 
reconstruction and osteochondral grafting, guiding systems are not routinely used and placement is manual.  
 
U.S. Food and Drug Administration (FDA) 
Several surgical navigation systems have received FDA clearance through the 510(k) process as stereotaxic 
instruments, some of which include Surgetics Ortho Kneelogic Navigation System (Praxim, Medical Device 
Consultants, Inc., North Attleboro, MA); DePuy CAS Knee Instrumentation (DePuy Orthopedics, Inc., Warsaw, 
IA); and Zimmer Ortho Guidance Systems ( Zimmer, Inc., Warsaw, IN).   
 
Literature Review–Joint Arthroplasty  
Several studies evaluating the outcomes of joint replacement using computer-assisted navigation have been 
published in the medical literature with much emphasis on total knee replacement. Data evaluating computer-
assisted navigation for improving accuracy during other orthopedic-related surgical procedures is limited. Few 
studies evaluate the relevance of computer-assisted navigation on functional outcomes and quality of life, and a 
number of authors suggest further scientific study is needed to support widespread use in clinical practice 
(Crockarell, Guyton, 2007; Harkass, Crockarell, 2007).  
 
Regarding joint replacement, the published evidence consists primarily of randomized controlled trials, 
retrospective and prospective case series, meta-analyses, systematic reviews and review articles. The clinical 
outcomes of computer-assisted navigation have been compared to conventional surgery, although few trials 
have evaluated whether or not the accuracy of computer-assisted systems improves long-term health outcomes 
such as pain, function and need for revision. Additionally, various navigation systems and surgical approaches 
have been evaluated making comparisons across studies and interpretation of outcomes difficult.  
 
Total Hip Arthroplasty (THA): Prospective randomized and comparative trials demonstrate the use of 
computer navigation systems for THA is associated with increased operative time (Parrate and Argenson, 2007; 
Kalteis, et al., 2006) and a learning curve (Ybinger, et al., 2007). However, the published evidence indicates 
alignment of the hip component is improved with computer navigation systems (Beckman, et al., 2009; Gandhi, 
et al., 2008; Ecker, et al., 2007; Parrate and Argenson, 2007; Kalteis, et al., 2006; Wixson and MacDonald, 
2005; Leenders, et al., 2002). In two of the published trials, the difference in variation of position of the 
acetabular component was significant and favored navigation systems (Parrate and Argenson, 2007; Kalteis, et 
al., 2006).  
 
Gandhi and associates (2008) conducted a systematic review and meta-analysis evaluating whether or not 
navigation increased the precision of acetabular components. The authors reviewed three randomized 
controlled trials involving 250 patients that met the inclusion criteria (Kalteis, et al., Leenders, et al., Parratte and 
Argenson). The results of the meta-analysis indicate that computer navigation improved the surgeon’s ability to 
place the acetabular cup within the desired alignment although it was unclear to the authors if improved 
alignment would translate into improved long-term clinical outcomes. 
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Beckman et al. (2009) conducted a review of randomized controlled trials evaluating navigated cup implantation 
during THA. Based on a meta-analysis of five eligible studies reviewed, the authors concluded that altogether 
the methodological quality was moderate. Navigation reduced variability in cup positioning and was statistically 
significant compared to conventional freehand positioning and reduced the placing of acetabular components 
beyond the designated safe zone. However, factors other than cup orientation are involved in the overall 
success of THA and long term outcomes evaluating durability of the prosthesis and patient satisfaction are still 
required.  
 
The general consensus among authors is that more accurate alignment leads to better function and durability of 
the prosthetic device. However, this has not been proven in the published medical literature. Studies have 
primarily assessed alignment outcomes in the short- to medium-term; many evaluate alignment in the immediate 
postoperative period and long term outcomes have not been reported. Improving alignment is clinically 
significant; however CAOS is associated with increased operating time and a learning curve.  Well-designed 
studies demonstrating improved health outcomes, such as improved function, implant longevity, reduced need 
for revision and improved quality of life (e.g., decreased pain and increased range of motion) are needed to 
support the advantages of using this technology.  
 
Total Knee Arthroplasty (TKA): Similar to THA, authors contend that computer navigation improves the 
accuracy of implanting the total knee prosthesis and will improve functional outcomes and lengthen implant 
survival. Evidence in the form of randomized controlled trials, prospective and retrospective case series and 
published reviews demonstrates there is improved alignment when compared to conventional approaches 
(Keene, et al., 2006; Chin, et al., 2005; Bolognesi and Hofmann, 2005; Haaker, et al., 2005; Decking, et al., 
2005; Sparmann, et al., 2003), however, some authors have reported no significant differences in prosthesis 
alignment among study groups (Bauwens, et al., 2007; Kim, et al., 2007). Computer navigated TKA has been 
associated with longer duration of surgery and tourniquet time (Kim, et al., 2009; Dutton, et al., 2008; Bauwens, 
et al., 2007; Kim, et al., 2007; Decking, et al., 2005; Bolognesi, Hoffman, 2005).The follow-up duration within 
most of the early published studies ranged from the immediate post-operative period to approximately 2.5 years 
post surgery and functional outcomes were either not reported, or were reported but were not statistically 
different when compared to conventional approaches.  
 
There is a growing body of evidence evaluating the effects of computer-assisted navigation on TKA and more 
recent studies continue to support improvement in component alignment. Tingart et al. (2008) conducted a 
prospective case series involving 1000 patients who underwent computer navigated TKA (n=500) or a 
conventional approach (n=500). In the computer-assisted group 94.8% of patients had a postoperative leg axis 
within range of ±3° compared to 74.4% in the conventional group. Outliers exceeding ±3° of varus/valgus 
deviation from the neutral leg axis were seen in 26 cases compared to 128 cases in the conventional group. 
Restoration of the mechanical axis and component alignment in the computer navigated group was significantly 
better compared to the conventional group.  
 
Dutton et al. (2008) published the results of a prospective randomized trial (n=108) suggesting that the main 
advantage of computer navigation is improved postoperative alignment without short-term complications. 
Clinical parameters, long-leg radiographs and functional assessment scores were evaluated for six months. 
following surgery. Those patients who underwent conventional TKA had shorter operating times (by 24 minutes) 
and longer hospital stays (4.5 days compared to 3.3). At one month follow-up significantly more patients in the 
CAOS group were able to walk independently for more than 30 minutes compared to the conventional group. A 
total of 92% of the patients in the CAOS group had a coronal tibiofemoral angle within ±3° of the ideal compared 
to 68% of the patients in the conventional group. The difference was not significant at three and six months. At 
six months similar improvements were noted in the mean scores of both groups, including the Oxford knee 
score, Knee Society score, and Short Form-36 scores.  
 
Molfetta and Caldo (2008) reported the results of a retrospective case-control study comparing the computer-
assisted TKA (n=30) with conventional TKA (n=30), at an average of five year follow-up. The average surgical 
time for the navigated group was longer compared to the conventional group; 98 minutes and 82 minutes, 
respectively. There were no significant differences between groups for knee score assessments and range of 
motion. A statistically significant difference was noted in the restoration of the mechanical axis in the coronal 
plane but not the sagittal plane using the navigational system. The authors acknowledged further study is 
warranted evaluating mechanical failure rates in order to determine whether or not navigation produces longer 
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implant survival. In addition, the authors commented that each navigation system relies on different 
specifications and as a result, specific studies for each navigation system are needed.  
 
Luring et al. (2009) reported the results of retrospective matched-pair analysis of 50 patients who underwent 
TKA; 25 patients underwent navigated TKA and 25 underwent conventional TKA. In this study the authors 
compared WOMAC score, Knee Society score, range of motion, leg alignment, knee stability and isokinetic 
muscle strength two years after the procedure. Results for WOMAC, Knee Society, and isokinetic muscle force 
were similar in both groups. The navigated group demonstrated statistically significant better values for post-
operative leg alignment in addition to slightly better knee stability and range of motion.   
 
Kim et al. (2009) reported the results of a prospective comparative trial involving 170 patients who underwent 
primary bilateral TKA. Each patient underwent a computer navigated TKA in one knee and a conventional TKA 
in the other knee. Pre and postoperative Knee Society Scores improved in groups as well as pre and 
postoperative range of motion. Operating time and tourniquet times were longer in the computer navigated 
group. There was no significant difference in the accuracy of component positioning and the number of outliers.  
 
Other authors have also reported improved component positioning and limb alignment (Weng, et al., 2009) 
using navigation systems when compared to conventional TKA. More recently it has been reported that 
intraoperative blood loss for patients who underwent navigated TKA was less than that of those who underwent 
conventional TKA (Conteduca, et al., 2009). Browne et al. (2010) compared the early postoperative outcomes of 
computer navigated TKA to standard conventional TKA using a large nationwide database and reported that 
after adjustment for patient characteristics, the authors found no differences in postoperative mortality or 
complications for the majority of measured outcomes (in-hospital complications, in-hospital mortality, length of 
hospital stay, rate of non-routine discharge and total charges). Nonetheless, using multivariate regression 
analysis computer navigation was associated with less postoperative cardiac complications in addition to a 
shorter length of stay and a trend toward fewer hematomas.  
 
One group of authors has reported that improved alignment correlated with improved knee function scores and 
quality of life. Choong and colleagues (2009) reported the results of a randomized controlled trial comparing the 
alignment, function and patient quality-of-life outcomes between patients who underwent conventional and 
computer-assisted TKA (=115). Median operating time was longer for the computer-assisted group, although 
there was no difference in blood loss between groups. Median length of hospital stay was 6 days for both 
groups. There were nine complications in the computer-assisted group and seven in the conventional group. A 
total of 88% from the navigated group versus 61% of the conventional group achieved a mechanical axis within 
3º of neutral. Patients with a mechanical axis within 3º demonstrated superior total International Knee Society 
scores and Short-Form 36 scores at 6 weeks, 3 months, 6 months, and 12 months following surgery. Another 
recent study published by Longstaff et al. (2009) has demonstrated that improved component alignment  
correlates with improved function, quality of life, more rapid rehabilitation and earlier hospital discharge in 
subjects who underwent conventional total knee replacement followed for one year post surgery (n=159).  
 
Kamat et al. (2009) compared outcomes of computer navigated (n=263) and conventional TKA (n=302) over five 
consecutive years. Surgical and nonsurgical complications were similar in both groups; there was one revision 
operation in each group which involved resurfacing of an un-resurfaced patella. There was no significant 
difference between the average Oxford Knee Scores (OKS) of the two groups at any time from one to five years. 
At three year follow-up radiograph analysis revealed 15.5% of TKAs in the conventional group and 2.9% of 
TKAs in the computer-assisted group were aligned beyond 3º of the mechanical axis. 
 
Despite outcomes consistently demonstrating that computer-assisted navigation improves component 
alignment, data evaluating the advantages of improved alignment on long term implant survival is lacking. 
Additionally, comparison of outcomes across study groups is confounded by technical differences between 
navigating systems and different tools for evaluating knee and function scores. The potential benefits and 
clinical utility of computer-assisted navigation as an adjunct to conventional TKA surgery has yet to be 
established.  
 
Shoulder Arthroplasty: Similar to hip and knee arthroplasty, success of shoulder arthroplasty also depends on 
technique. Incorrect component alignment can lead to loosening, instability and sub-optimal function of the joint. 
Computer navigation has been employed to determine if systems similar to those used in hip and knee surgery 
are safe and effective for use during shoulder arthroplasty. There are few published clinical studies in the 
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medical literature evaluating computer-aided shoulder navigation and limited published articles. A single 
published study by Edwards et al. (2008) consisted of a cadaver and an initial cohort of shoulder arthroplasty 
patients (n=27). Preliminary results have shown the technique is safe and may enhance correction of deformity. 
Kircher et al., (2009) reported the results of a prospective randomized trial of subjects who underwent shoulder 
arthroplasty with (n=10) and without intraoperative navigation (n=10). The authors noted improved accuracy of 
glenoid positioning in the transverse plane using navigation in addition to longer operative times. While 
preliminary results are encouraging, the evidence is insufficient to support conclusions regarding improved 
clinical health outcomes and further studies are warranted.   
 
Ankle Arthroplasty:  There are a few preliminary trials in the peer-reviewed published scientific literature 
evaluating the use of computer-assisted navigation for treating osteochondral lesions of the talus.  However, 
studies addressing the use of computer navigation specifically for ankle arthroplasty were not found in the 
published scientific literature or available textbook sources. Due to the lack of sufficient evidence no conclusions 
can be made regarding safety and efficacy for this intended use.  
 
Literature Review–Miscellaneous Surgical Procedures  
Computer-assisted navigation has been applied to other types of surgical procedures such as reconstruction of 
anterior cruciate ligaments, osteochondral grafting procedures, spinal surgery and for treatment of various 
fractures. Although theoretically computer-assisted navigation improves placement and alignment of 
components, data demonstrating improved patient outcomes as a result of improved placement is lacking.  
 
Spine Procedures: Theoretically, CAS as an adjunct to conventional spinal surgery such as pedicle screw 
placement may improve the precision of screw placement, decreasing the risk for neural, great vessel, or other 
soft-tissue injury. CAS has also been employed as an adjunct to facet screw placement and cervical screw 
placement. Similar to joint arthroplasty procedures there are a number of published studies in the medical 
literature demonstrating that CAS improves positioning (Lee, et al., 2007; Ito, et al., 2007; Kotani, et al., 2007; 
Rajasekaran, et al., 2007), however reduced complication rates, increased functional outcomes and 
improvement in pain scores as a result of improved positioning has yet to be demonstrated. Verma et al. (2010) 
conducted a systematic review and meta-analysis evaluating the overall benefits of improved placement using 
computer-assisted navigation during spine procedures. The authors reviewed 23 clinical trials in total: 2 RCTs, 
12 case-control studies, and nine case series. A total of 719 patients underwent pedicle screw insertion using 
navigation and 569 patients underwent conventional screw insertion. Surgical indications included kyphosis, 
scoliosis, and treatment for metastasis, rheumatoid arthritis and trauma. There were no complications in the 
navigated group while in the conventional group there were 13 complications. None of the studies reported on 
the rate of fusion and none provided patient-based health outcome scores such as Oswestry disability index or 
SF-36 scores. Accuracy data was reported in all studies reviewed and favored the navigation group (93.3%) in 
comparison to the conventional group (84.7%). There were no statistically significant differences in the available 
clinical outcomes. The authors concluded the evidence did not favor CAS over conventional methods.  
 
Fracture Treatment: CAS has also been used as an adjunct to fracture treatment for pelvic and femoral 
fractures. Typically, fluoroscopic guidance is used to provide imaging during these procedures however this type 
of guidance is limited to viewing a single plane. As a result, repositioning and multiple images are necessary to 
verify placement. Theoretically CAS promotes improved fixation and reduced exposure to radiation. Data 
evaluating the use of CAS for treatment of fracture however is limited and consists mainly of feasibility studies, 
control and comparison groups are lacking. Additional clinical trials are required to support the efficacy of this 
technology and improvement in health outcomes.   
 
Anterior Cruciate Ligament Reconstruction: CAS is also being investigated for use in ACL reconstruction 
procedures as a method of restoring improved knee kinematics (Kendoff, et al., 2008). Several of the studies in 
the published scientific literature focus on the feasibility of CAS for ACL reconstruction with few authors 
reporting on clinical outcomes. Plaweski et al. (2006) published the results of a randomized controlled trial of 60 
subjects who underwent ACL reconstruction using either manual or computer assisted guidance for tunnel 
placement. At 24 month follow-up, the study results demonstrated that accuracy and consistency of tibial tunnel 
position are improved with CAS with improvement in graft function. When measuring laxity there was no 
difference between groups although the variation in laxity was reduced using CAS. Hart et al. (2008) reported 
the results of a randomized controlled trial evaluating the biomechanical, functional and radiographic results 
following ACL reconstruction using CAS (n=80). CAS resulted in more exact tunnel placement on the femoral 
side. Functional scales and stability test results were similar in both CAS and conventional groups. The authors 
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concluded, “The scientific evidence does not yet support definitive relations between long term outcomes and 
repeatability of positioning or the superiority of one ideal location versus another. “  In contrast to these two 
studies Endele et al (2009) reported their results of a randomized controlled trial evaluating CAS on tunnel 
placement during ACL reconstruction (n=40). At two year follow-up the authors reported there was no significant 
difference between CAS and manually navigated ACL reconstruction with regard to tunnel placement and 
clinical results.  
 
Technology Assessments 
The Blue Cross and Blue Shield Association (BCBS) Technology Evaluation Center (TEC) published a 
technology assessment to determine whether computer-assisted navigation improves the accuracy of implant 
alignment for TKA and whether the amount of improvement results in a meaningful improvement in health 
outcomes, including pain, function or the need for revision surgery. Based on their assessment of the literature 
reviewed, the evidence was not sufficient to conclude there was more accurate implant alignment. The use of 
computer-assisted navigation for TKA did not meet TEC criteria (Lefevre, et al., 2008).  
 
ECRI reported their findings on computer-assisted navigation for total hip replacement (ECRI, 2006a) and total 
knee replacement (ECRI, 2006b) in published emerging technology reports. ECRI stated that for both hip and 
knee replacement procedures,  there is insufficient evidence available to determine whether using computer-
assisted navigation systems reduces long-term post-procedure complications (i.e., increased wear, bone 
fracture, reduced range of motion, and need for revision). ECRI conducted updated literature searches in 2008 
for both surgical procedures using computer-assisted navigation and concluded the evidence was insufficient 
and did not change the conclusions of the prior reports. 
 
The Ontario Health Technology Advisory Committee (OHTAC) conducted a systematic review of computer-
assisted hip and knee arthroplasty using navigation and robotic systems (OHTAC, 2004). The committee 
concluded studies to date on computer-assisted arthroplasty have only assessed short-term outcomes, and 
long-term effectiveness, such as the need for revision, implant longevity, occurrence of pain and functional 
performance, has not been demonstrated.  
 
Professional Societies/Organizations 
The American Association of Hip and Knee Surgeons (AAHKS) published a position statement on computer-
assisted surgical approaches for THA and TKA (AAHKS, 2007). According to the statement, computer-assisted 
surgery is considered a technology that is currently evolving and is being evaluated world-wide, although it has 
not been widely adopted. Few complications have been reported, and currently short-term studies demonstrate 
the technology adds reliability to THA and TKA. Longer studies are needed to clearly establish indications, 
limitations and complications of the technology. Future studies will also determine if the reported improvements 
from computer assisted surgery will increase joint implant longevity, and improve overall outcomes for patients. 
The position has not been updated since 2007.  
 
Summary 
There is insufficient evidence to allow strong scientific conclusions regarding the superiority or added value of 
computer-assisted technologies for musculoskeletal and spine surgery compared to conventional methods. 
Authors have reported short-term clinical outcomes in some studies; long-term effectiveness has not been firmly 
established. While there is evidence to support improved alignment, further studies are needed to determine if 
improved alignment results in improved clinical outcomes such as decreased pain and disability, improved 
range of motion, joint function, flexibility and less revision surgery.  
 
 
Coding/Billing Information 
 
Note: This list of codes may not be all-inclusive. 
 
Experimental/Investigational/Unproven/Not Covered: 
 
CPT* Codes Description 
20985 Computer-assisted surgical navigational procedure for musculoskeletal 

procedures; image-less (List separately in addition to code for primary 
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procedure) 
20986 Computer-assisted surgical navigational procedure for musculoskeletal 

procedures; with image guidance based on intraoperatively obtained images (eg, 
fluoroscopy, ultrasound) (List separately in addition to code for primary 
procedure) (Deleted 01/01/2009) 

20987 Computer-assisted surgical navigational procedure for musculoskeletal 
procedures; with image guidance based on preoperative images (List separately 
in addition to code for primary procedure) (Deleted 01/01/2009) 

0054T Computer-assisted musculoskeletal surgical navigational orthopedic procedure, 
with image-guidance based on fluoroscopic images (List separately in addition to 
code for primary procedure)  

0055T Computer-assisted musculoskeletal surgical navigational orthopedic procedure, 
with image-guidance based on CT/MRI images (List separately in addition to 
code for primary procedure)  

 
ICD-9-CM 
Diagnosis 
Codes 

Description 

 All codes 
 
 *Current Procedural Terminology (CPT ) 2010 American Medical Association: Chicago, IL.® ©

 
 
References 
 

1. American Association of Hip and Knee Surgeons. Position Statement. Computer assisted orthopedic 
surgery (CAOS) for total hip and knee replacement: What patients should consider. Rev. January 
2008. © January 2007, American Association of Hip and Knee Surgeons. Accessed April 22, 2010. 
Available at URL address: http://www.aahks.org/ 

 
2. Bauwens K, Matthes G, Wich M, Gebhard F, Hanson B, Ekkernkamp A, Stengel D. Navigated total 

knee replacement. A meta-analysis. J Bone Joint Surg Am. 2007 Feb;89(2):261-9.  
 

3. Beckmann J, Stengel D, Tingart M, Götz J, Grifka J, Lüring C. Navigated cup implantation in hip 
arthroplasty. Acta Orthop. 2009 Oct;80(5):538-44.  

 
4. Biasca N, Schneider TO, Bungartz M. Minimally invasive computer-navigated total knee arthroplasty. 

Orthop Clin North Am. 2009 Oct;40(4):537-63, x.  
 

5. Bolognesi M, Hofmann A. Computer navigation versus standard instrumentation for TKA: a single-
surgeon experience. Clin Orthop Relat Res. 2005 Nov;440:162-9. 

 
6. Browne JA, Cook C, Hofmann AA, Bolognesi MP. Postoperative morbidity and mortality following 

total knee arthroplasty with computer navigation. Knee. 2010 Mar;17(2):152-6.  
 

7. Chin PL, Yang KY, Yeo SJ, Lo NN. Randomized control trial comparing radiographic total knee 
arthroplasty implant placement using computer navigation versus conventional technique. J 
Arthroplasty. 2005 Aug;20(5):618-26.  

 
8. Choong PF, Dowsey MM, Stoney JD. Does accurate anatomical alignment result in better function 

and quality of life? Comparing conventional and computer-assisted total knee arthroplasty. J 
Arthroplasty. 2009 Jun;24(4):560-9.  

 
9. Conteduca F, Massai F, Iorio R, Zanzotto E, Luzon D, Ferretti A. Blood loss in computer-assisted 

mobile bearing total knee arthroplasty. A comparison of computer-assisted surgery with a 
conventional technique. Int Orthop. 2009 Dec;33(6):1609-13.  

 

 
Page 7 of 12 
Coverage Policy Number: 0454 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bauwens+K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Matthes+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Wich+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Gebhard+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hanson+B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ekkernkamp+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Stengel+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Beckmann%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stengel%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tingart%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22G%C3%B6tz%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grifka%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22L%C3%BCring%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Bolognesi+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Hofmann+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Browne%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cook%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hofmann%20AA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bolognesi%20MP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chin%20PL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yang%20KY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yeo%20SJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lo%20NN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Choong%20PF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dowsey%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stoney%20JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Conteduca%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Massai%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Iorio%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zanzotto%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Luzon%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ferretti%20A%22%5BAuthor%5D


10. Crockarell JR, Guyton JL. Computer-assisted alignment technique. In: Canale & Beaty: Campbell’s 
Operative Orthopedics, 11th ed. Ch 6. Arthroplasty of the knee. Copyright © 2007 Mosby.  

 
11. Decking R, Markmann Y, Fuchs J, Puhl W, Scharf HP. Leg axis after computer-navigated total knee 

arthroplasty. J Arthroplasty. 2005 Apr;20(3):282-8.  
 

12. DiGioia AM 3rd; Blendea S; Jaramaz B. Computer-assisted orthopaedic surgery: minimally invasive 
hip and knee reconstruction. Orthop Clin North Am. 2004 Apr;35(2):183-9. 

 
13. Digioia AM 3rd, Jaramaz B, Plakseychuk AY, Moody JE Jr, Nikou C, Labarca RS, Levison TJ, Picard 

F. Comparison of a mechanical acetabular alignment guide with computer placement of the socket. J 
Arthroplasty. 2002 Apr;17(3):359-64. 

 
14. Dutton AQ, Yeo SJ, Yang KY, Lo NN, Chia KU, Chong HC. Computer-assisted minimally invasive 

total knee arthroplasty compared with standard total knee arthroplasty. A prospective, randomized 
study. J Bone Joint Surg Am. 2008 Jan;90(1):2-9.  

 
15. Ecker TM, Tannast M, Murphy SB. Computed tomography-based surgical navigation for hip 

arthroplasty. Clin Orthop Relat Res. 2007 Dec;465:100-5.  
 

16. ECRI Institute. Computer-assisted navigation for total hip replacement. [Emerging technology 
evidence report]. Plymouth Meeting (PA): ECRI Technology Assessment Information Service; 2006a 
July. Available at URL address: http://www.ecri.org 

 
17. ECRI Institute. Hotline Response [database online]. Plymouth Meeting (PA): ECRI Institute; 2008a 

August. Computer-assisted navigation for total hip replacement. Available at URL address: 
http://www.ecri.org 

 
18. ECRI Institute. Computer-assisted navigation for total knee replacement. [Emerging technology 

evidence report]. Plymouth Meeting (PA): ECRI Technology Assessment Information Service; 2006b 
July. Available at URL address: http://www.ecri.org 

 
19. ECRI Institute. Hotline Response [database online]. Plymouth Meeting (PA): ECRI Institute; 2008b 

August. Computer-assisted navigation for total knee replacement. Available at URL address: 
http://www.ecri.org 

 
20. Edwards TB, Gartsman GM, O'Connor DP, Sarin VK. Safety and utility of computer-aided shoulder 

arthroplasty. J Shoulder Elbow Surg. 2008 May-Jun;17(3):503-8. Epub 2008 Feb 11.  
 

21. Endele D, Jung C, Becker U, Bauer G, Mauch F. Anterior cruciate ligament reconstruction with and 
without computer navigation: a clinical and magnetic resonance imaging evaluation 2 years after 
surgery. Arthroscopy. 2009 Oct;25(10):1067-74.  

 
22. Ensini A, Catani F, Leardini A, Romagnoli M, Giannini S. Alignments and clinical results in 

conventional and navigated total knee arthroplasty. Clin Orthop Relat Res. 2007 Apr;457:156-62.  
 

23. Friederich N, Verdonk R. The use of computer-assisted orthopedic surgery for total knee 
replacement in daily practice: a survey among ESSKA/SGO-SSO members. Knee Surg Sports 
Traumatol Arthrosc. 2008 Jun;16(6):536-43. 

 
24. Gandhi R, Marchie A, Farrokhyar F, Mahomed N. Computer navigation in total hip replacement: a 

meta-analysis. Int Orthop. 2009 Jun;33(3):593-7. Epub 2008 Apr 3. 
 

25. Haaker RG, Stockheim M, Kamp M, Proff G, Breitenfelder J, Ottersbach A. Computer-assisted 
navigation increases precision of component placement  in total knee arthroplasty. Clin Orthop Relat 
Res. 2005 Apr;(433):152-9.  

 

 
Page 8 of 12 
Coverage Policy Number: 0454 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Digioia+AM+3rd%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Jaramaz+B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Plakseychuk+AY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Moody+JE+Jr%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Nikou+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Labarca+RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Levison+TJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Picard+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Picard+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dutton%20AQ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yeo%20SJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yang%20KY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lo%20NN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chia%20KU%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chong%20HC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ecker%20TM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tannast%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Murphy%20SB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ecri.org/
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Edwards%20TB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gartsman%20GM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22O'Connor%20DP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sarin%20VK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Endele%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jung%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Becker%20U%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bauer%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mauch%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ensini%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Catani%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Leardini%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Romagnoli%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Giannini%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Friederich%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Verdonk%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gandhi%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Marchie%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Farrokhyar%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahomed%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


26. Harkess JW, Crockarell JR. Surgical approaches and techniques. Canale & Beaty: Campbell’s 
Operative Orthopedics, 11th ed. Ch 7. Arthroplasty of the hip.  Copyright © 2007 Mosby.  

 
27. Hart R, Krejzla J, Sváb P, Kocis J, Stipcák V. Outcomes after conventional versus computer-

navigated anterior cruciate ligament reconstruction. Arthroscopy. 2008 May;24(5):569-78. 
 

28. Ito H, Neo M, Yoshida M, Fujibayashi S, Yoshitomi H, Nakamura T. Efficacy of computer-assisted 
pedicle screw insertion for cervical instability in RA patients. Rheumatol Int. 2007 Apr;27(6):567-74. 

 
29. Kalteis T, Handel M, Bäthis H, Perlick L, Tingart M, Grifka J. Imageless navigation for insertion of the 

acetabular component in total hip arthroplasty: is it as accurate as CT-based navigation? J Bone 
Joint Surg Br. 2006 Feb;88(2):163-7.  

 
30. Kamat YD, Aurakzai KM, Adhikari AR, Matthews D, Kalairajah Y, Field RE. Does computer 

navigation in total knee arthroplasty improve patient outcome at midterm follow-up? Int Orthop. 2009 
Dec;33(6):1567-70. 

 
31. Kendoff D, Citak M, Voos J, Pearle AD. Surgical navigation in knee ligament reconstruction. Clin 

Sports Med. 2009 Jan;28(1):41-50.  
 

32. Keene G, Simpson D, Kalairajah Y. Limb alignment in computer-assisted minimally-invasive 
unicompartmental knee replacement. J Bone Joint Surg Br. 2006 Jan;88(1):44-8. 

 
33. Kircher J, Wiedemann M, Magosch P, Lichtenberg S, Habermeyer P. Improved accuracy of glenoid 

positioning in total shoulder arthroplasty with intraoperative navigation: a prospective-randomized 
clinical study. J Shoulder Elbow Surg. 2009 Jul-Aug;18(4):515-20.  

 
34. Kim YH, Kim JS, Choi Y, Kwon OR. Computer-assisted surgical navigation does not improve the 

alignment and orientation of the components in total knee arthroplasty. J Bone Joint Surg Am. 2009 
Jan;91(1):14-9.  

 
35. Kim YH, Kim JS, Yoon SH. Alignment and orientation of the components in total knee replacement 

with and without navigation support: a prospective, randomised study. J Bone Joint Surg Br. 2007 
Apr;89(4):471-6.  

 
36. Kotani Y, Abumi K, Ito M, Takahata M, Sudo H, Ohshima S, Minami A. Accuracy analysis of pedicle 

screw placement in posterior scoliosis surgery: comparison between conventional fluoroscopic and 
computer-assisted technique. Spine (Phila Pa 1976). 2007 Jun 15;32(14):1543-50. 

 
37. Lee GY, Massicotte EM, Rampersaud YR. Clinical accuracy of cervicothoracic pedicle screw 

placement: a comparison of the "open" lamino-foraminotomy and computer-assisted techniques. J 
Spinal Disord Tech. 2007 Feb;20(1):25-32.  

 
38. Leenders T, Vandevelde D, Mahieu G, Nuyts R. Reduction in variability of acetabular cup abduction 

using computer assisted surgery: a prospective and randomized study. Comput Aided Surg. 
2002;7(2):99-106. 

 
39. Lefevre F, Benloucif S. Computer-assisted navigation for total knee arthroplasty. TEC Assessment 

Program Volume 22, No. 10. February 2008. Blue Cross blue Shield Association Technology 
Evaluation Center (TEC). Full report. Accessed April 22, 2010. Available at URL address: 
http://www.bcbs.com/about/search.jsp?query=computer+navigation+  

 
40. Longstaff LM, Sloan K, Stamp N, Scaddan M, Beaver R. Good alignment after total knee arthroplasty 

leads to faster rehabilitation and better function. J Arthroplasty. 2009 Jun;24(4):570-8. 
 

41. Lüring C, Oczipka F, Perlick L, Tingart M, Grifka J, Bäthis H. Two year follow-up comparing computer 
assisted versus freehand TKR on joint stability, muscular function and patients satisfaction. Knee 
Surg Sports Traumatol Arthrosc. 2009 Mar;17(3):228-32.  

 
Page 9 of 12 
Coverage Policy Number: 0454 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hart%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Krejzla%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sv%C3%A1b%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kocis%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stipc%C3%A1k%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ito%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Neo%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yoshida%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fujibayashi%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yoshitomi%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakamura%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kalteis%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Handel%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22B%C3%A4this%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Perlick%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tingart%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Grifka%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kamat%20YD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aurakzai%20KM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Adhikari%20AR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Matthews%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kalairajah%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Field%20RE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kendoff%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Citak%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Voos%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pearle%20AD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Keene+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Simpson+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Kalairajah+Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kim%20YH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kim%20JS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Choi%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kwon%20OR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kim%20YH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kim%20JS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yoon%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kotani%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abumi%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ito%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takahata%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sudo%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ohshima%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Minami%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20GY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Massicotte%20EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rampersaud%20YR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Longstaff%20LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sloan%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stamp%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Scaddan%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Beaver%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22L%C3%BCring%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oczipka%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Perlick%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tingart%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grifka%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22B%C3%A4this%20H%22%5BAuthor%5D


 
42. Matziolis G, Krocker D, Weiss U, Tohtz S, Perka C. A prospective, randomized study of computer-

assisted and conventional total knee arthroplasty. Three-dimensional evaluation of implant alignment 
and rotation. J Bone Joint Surg Am. 2007 Feb;89(2):236-43. 

 
43. Molfetta L, Caldo D. Computer navigation versus conventional implantation for varus knee total 

arthroplasty: a case-control study at 5 years follow-up. Knee. 2008 Mar;15(2):75-9.  
 

44. Mullaji A, Kanna R, Marawar S, Kohli A, Sharma A. Comparison of limb and component alignment 
using computer-assisted navigation versus image intensifier-guided conventional total knee 
arthroplasty: a prospective, randomized, single-surgeon study of 467 knees. J Arthroplasty. 2007 
Oct;22(7):953-9.  

 
45. Ontario Health Technology Advisory Committee (OHTAC).Ministry of Health and Long-term Care. 

Review of computer-assisted hip and knee arthroplasty: Navigation and robotic systems. Medical 
Advisory Secretariat. February 2004. Accessed April 22, 2010. Available at URL address: 
http://www.health.gov.on.ca/english/providers/program/mas/tech/reviews/sum_arthro_020104.html 

 
46. Parratte S, Argenson JN. Validation and usefulness of a computer-assisted cup-positioning system in 

total hip arthroplasty. A prospective, randomized, controlled study. J Bone Joint Surg Am. 2007 
Mar;89(3):494-9.  

 
47. Pearle AD, Kendoff D, Musahl V. Perspectives on computer-assisted orthopaedic surgery: 

movement toward quantitative orthopaedic surgery. J Bone Joint Surg Am. 2009 Feb;91 Suppl 1:7-
12.  

 
48. Plaweski S, Cazal J, Rosell P et al. Anterior cruciate ligament reconstruction using navigation: a 

comparative study on 60 patients. Am J Sports Med.  2006 April; 34(4):542-52. 
 

49. Rosenberger RE, Hoser C, Quirbach S, Attal R, Hennerbichler A, Fink C. Improved accuracy of 
component alignment with the implementation of image-free navigation in total knee arthroplasty. 
Knee Surg Sports Traumatol Arthrosc. 2008 Mar;16(3):249-57.  

 
50. Schep NW, Broeders IA, van der Werken C. Computer assisted orthopaedic and trauma surgery. 

State of the art and future perspectives. Injury. 2003 May;34(4):299-306. 
 

51. Sparmann M, Wolke B, Czupalla H, Banzer D, Zink A. Positioning of total knee arthroplasty with and 
without navigation support. J Bone Joint Surg Br. 2003 Aug;85(6):830-5.  

 
52. Spencer JM, Chauhan SK, Sloan K, Taylor A, Beaver RJ. Computer navigation versus conventional 

total knee replacement: no difference in functional results at two years. J Bone Joint Surg Br. 2007 
Apr;89(4):477-80.  

 
53. Stanley RJ, Edwards TB,  Sarin VK, Gartsman GM. Computer-aided navigation for correction of 

glenoid deformity in total shoulder arthroplasty. Techniques in Shoulder and Elbow Surgery. 
2007;8(1):23-28.  

 
54. Stulberg SD, Yaffe MA, Koo SS. Computer-assisted surgery versus manual total knee arthroplasty: a 

case-controlled study. J Bone Joint Surg Am. 2006 Dec;88 Suppl 4:47-54.  
 

55. Swank ML, Lehnert IE. Orthopedic personnel roles in the OR for computer assisted total knee 
arthroplasty. 2005 Oct;82(4):631-4,637-43. 

 
56. Tingart M, Lüring C, Bäthis H, Beckmann J, Grifka J, Perlick L. Computer-assisted total knee 

arthroplasty versus the conventional technique: how precise is navigation in clinical routine? Knee 
Surg Sports Traumatol Arthrosc. 2008 Jan;16(1):44-50. Epub 2007 Sep 26.  

 

 
Page 10 of 12 
Coverage Policy Number: 0454 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Matziolis+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Krocker+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Weiss+U%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Tohtz+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Perka+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Molfetta%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Caldo%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mullaji%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kanna%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Marawar%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kohli%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sharma%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Parratte+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Argenson+JN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pearle%20AD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kendoff%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Musahl%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rosenberger%20RE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hoser%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Quirbach%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Attal%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hennerbichler%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fink%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Spencer%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chauhan%20SK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sloan%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Taylor%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Beaver%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Stulberg+SD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Yaffe+MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Koo+SS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tingart%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22L%C3%BCring%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22B%C3%A4this%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Beckmann%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Grifka%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Perlick%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


57. U.S. Food and Drug Administration (FDA). DePuy CAS Knee Instrumentation. Summary of safety 
and effectiveness. K043223. March 3, 2005. Accessed May 7, 2009. Available at URL address: 
http://google2.fda.gov/search?client=FDA&site=%28dev_rad_health%29%7C%28diabetes%29&outp
ut=xml_no_dtd&lr=&proxystylesheet=FDA&getfields=*&q=K043223&sa.x=26&sa.y=7 

 
58. U.S. Food and Drug Administration (FDA).Surgetics Ortho Kneelogics Navigation System. 510(k) 

summary. K031196. June 7, 2005. Accessed April 22, 2010. Available at URL address: 
http://google2.fda.gov/search?q=K031196&client=FDAgov&site=FDAgov&lr=&proxystylesheet=FDA
gov&output=xml_no_dtd&getfields=*&x=12&y=12 

 
59. U.S. Food and Drug Administration (FDA). Zimmer Ortho Guidance Systems. Summary of safety and 

effectiveness. K033011. February 12, 2004. Accessed April 22, 2010. Available at URL address: 
http://google2.fda.gov/search?client=FDA&site=%28dev_rad_health%29%7C%28diabetes%29&outp
ut=xml_no_dtd&lr=&proxystylesheet=FDA&getfields=*&q=K033011. 

 
60. Verma R, Krishan S, Haendlmayer K, Mohsen A. Functional outcome of computer-assisted spinal 

pedicle screw placement: a systematic review and meta-analysis of 23 studies including 5,992 
pedicle screws. Eur Spine J. 2010 Mar;19(3):370-5 

 
61. Walde HJ, Walde TA. Minimally invasive orthopedic surgery: first results in navigated total hip 

arthroplasty. Orthopedics. 2006 Oct;29(10 Suppl):S139-41.  
 

62. Weng YJ, Hsu RW, Hsu WH. Comparison of computer-assisted navigation and conventional 
instrumentation for bilateral total knee arthroplasty. J Arthroplasty. 2009 Aug;24(5):668-73.  

 
63. Ybinger T, Kumpan W, Hoffart HE, Muschalik B, Bullmann W, Zweymüller K. Accuracy of navigation-

assisted acetabular component positioning studied by computed tomography measurements: 
methods and results. J Arthroplasty. 2007 Sep;22(6):812-7.  

 
64. Zanasi S. Minimally invasive computer-assisted total knee arthroplasty through a subvastus 

approach. Orthopedics. 2006 Oct;29(10 Suppl):S142-4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Page 11 of 12 
Coverage Policy Number: 0454 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Walde+HJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Walde+TA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weng%20YJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hsu%20RW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hsu%20WH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ybinger%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kumpan%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hoffart%20HE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Muschalik%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bullmann%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zweym%C3%BCller%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Zanasi+S%22%5BAuthor%5D


 
 
 
 
 
 
Policy History 
 

Pre-Merger   Last Review  Policy  Title 
Organizations  Date   Number 
CIGNA HealthCare  6/15/2008  0454  Computer-Assisted Guidance for  
           Orthopedic Surgery   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
“CIGNA” and the “Tree of Life” logo are registered service marks of CIGNA Intellectual Property, Inc., licensed for use by CIGNA Corporation 
and its operating subsidiaries.  All products and services are provided exclusively by such operating subsidiaries and not by CIGNA Corporation.  
Such operating subsidiaries include Connecticut General Life Insurance Company, CIGNA Behavioral Health, Inc., Intracorp, and HMO or 
service company subsidiaries of CIGNA Health Corporation and CIGNA Dental Health, Inc. In Arizona, HMO plans are offered by CIGNA 
HealthCare of Arizona, Inc. In California, HMO plans are offered by CIGNA HealthCare of California, Inc. and Great-West Healthcare of 
California, Inc. In Connecticut, HMO plans are offered by CIGNA HealthCare of Connecticut, Inc. In North Carolina, HMO plans are offered by 
CIGNA HealthCare of North Carolina, Inc. In Virginia, HMO plans are offered by CIGNA HealthCare Mid-Atlantic, Inc. All other medical plans 
in these states are insured or administered by Connecticut General Life Insurance Company.  

 
Connecticut General Life Insurance Company has acquired the business of Great-West Healthcare from Great-West Life & Annuity 
Insurance Company (GWLA). Certain products continue to be provided by GWLA (Life, Accident and Disability, and Excess Loss). GWLA is 
not licensed to do business in New York. In New York, these products are sold by GWLA's subsidiary, First Great-West Life & Annuity 
Insurance Company, White Plains, N.Y. 
 

 
Page 12 of 12 
Coverage Policy Number: 0454 


	Coverage Policy
	General Background
	Coding/Billing Information
	References
	Policy History

