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Abstract 

INTRODUCTION: Computer-assisted hip navigation offers more accurate placement 

of hip components, potentially avoiding impingement, edge-loading, and dislocation; 

major causes of failure leading to revision THA. As such, the use of computer navigation 

may be particularly beneficial in the revision THA population. The purpose of this study 

was to determine if the use of computer-assisted hip navigation reduced the rate of 

dislocation in patients undergoing revision THA. 

 

METHODS: A retrospective review of 72 patients undergoing computer-navigated 

revision THA between February 2016 and May 2017 was performed. Demographics, 

indications for revision, type of procedure performed, and postoperative complications 

were collected for all patients. Clinical follow-up was recorded at 3-months, 1-year and 

2-years.  

 

RESULTS: All 72 patients (48% female; 52% male) were included in the final analysis. 

Mean age of patients was 70.4 ± 11.2 years. Mean BMI was 26.4 ± 5.2 kg/m2. The most 
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common indications for revision THA were instability (31%), aseptic loosening (29%), 

osteolysis/eccentric wear (18%), infection (11%), and miscellaneous (11%). At 3-

months, 1-year, and 2-years there were no dislocations in any patients (0%). Compared 

to preoperative dislocation values, there was a significant reduction in the rate of 

dislocation with the use of computer-assisted hip navigation (31% vs. 0%; p<0.05).  

 

DISCUSSION: Our study demonstrates a significant reduction in the rate of dislocation 

following revision THA with the use of computer navigation. Although the cause of 

postoperative dislocation is often multifactorial, the use of computer-assisted surgery 

may help to curtail femoral and acetabular malalignment in revision THA. 

1 Introduction 

Despite an overall high success rate, up to 12% of total hip arthroplasties (THA) require revision 

surgery1, of which over 1 in 5 are second revisions2.  The major precipitating factors for revision surgery 

are instability and dislocation of the implanted components, the risks of which are higher following 

rTHA than after primary THA3.  By some estimates, as many as 33% of rTHA procedures ultimately 

require a re-revision4, and up to 35% of these failed revisions are a consequence of instability3.  

Dislocation similarly contributes to rTHA, as the rate of dislocation following rTHA is up to 6 times 

higher than following primary THA5,6.  Impingement, edge-loading and component wear also influence 

failures following rTHA7,8, underscoring the multifactorial nature of dislocation following THA.  

Computer-assisted navigation offers the potential for improved accuracy when placing hip 

components during THA and may represent a viable method for improving long-term post-operative 

stability, a key in limiting dislocation and instability.  In primary THA, navigation has demonstrated an 

ability to improve the accuracy with which components are placed, resulting in fewer acetabular cup 

components placed outside of Lewinnek’s safe zone 9 and decreasing the rates of dislocation and leg 

length differentials greater than 5 mm10–13.  Despite this success in primary THA, however, there is little 

evidence available regarding the role of navigation in rTHA.   

The purpose of this study was to determine if the use of computer-assisted hip navigation reduced 

the rate of dislocation in patients undergoing rTHA.  Our hypothesis was that the use of navigation 

would effectively lower the rate of dislocation following rTHA. 

2  Methods 

This study was a multicenter, retrospective review of patients undergoing computer navigation-

assisted revision THA.  Institutional review board (IRB) approval was obtained by all participating 

institutions prior to data collection. 

Patients undergoing navigation-assisted revision total hip arthroplasty between February 2016 and 

May 2017 were considered eligible for inclusion.  All procedures were performed with the assistance 

of an imageless navigation device (Intellijoint HIP®, Intellijoint Surgical, Inc., Waterloo, ON)14.  

Patients were excluded from the study if intraoperative removal of the navigation device prior to 

recording of final measurements was performed, properly scaled pre- and post-operative anterior-

posterior (AP) radiographs were not available, or if radiographic measurement landmarks on 

radiographs were not able to be properly reproduced or identified.   

Patients were evaluated prior to surgery per the institutions’ standard of care and followed-up post-

operatively at 3-months, 1-year, and 2-years.  Demographic data and data regarding the indication for 

revision, type of procedure performed, and post-operative complications were collected for all patients.  
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Dislocations, hospital readmissions and revision surgeries were collected at all follow-up visits.  

Dislocations were defined as any episode that required closed or open reduction, or revision 

arthroplasty.   

Final component position was measured prospectively using the navigation device and stored on the 

workstation.  

Data is presented as percentages and was analyzed using appropriate comparative statistical tests (z-

tests and independent samples t-tests).  Mean values are presented as mean (standard deviation) or mean 

(range).  Alpha was set a priori at 0.05 for all statistical comparisons. 

3 Results 

77 patients undergoing rTHA using computer navigation were reviewed. 72 of the 77 patients were 

eligible for inclusion in this study.  Of the five excluded from the study, three did not have preoperative 

AP pelvis radiographs, one was a conversion from a dynamic hip screw, and one had an acetabular 

construct instead of an acetabular cup. Demographic data is summarized in Table I.  The most common 

indications for revision THA were instability (31%), aseptic loosening (29%), osteolysis/eccentric wear 

(18%), infection (11%), and miscellaneous (11%). During revision procedures, polyethylene 

component was most commonly changed (46%), followed by femoral head (39%), and acetabular 

component (15%).  

At 3-months, 1-year and 2-years follow-up, there were no dislocations among any study patients 

(0%). Compared to preoperative dislocation values, there was a significant reduction in the rate of 

dislocation with the use of computer-assisted hip navigation (31% vs. 0%; p<0.05). 

4 Discussion 

Dislocation following revision THA ultimately necessitates a second revision, a costly procedure 

with increased risks of morbidity.  Computer-assisted navigation offers the potential for improved 

accuracy in the placement of hip components – an important factor in avoiding dislocation, 

Table 1: Demographic Summary 

Variable Result, n/N (%) 

Gender 

 Male 

 Female 

Body mass index (BMI) 

 

37/72 (52%) 

35/72 (48%) 

26.4 ± 5.2 

Indications for revision 

 Instability 

 Aseptic loosening 

 Osteolysis/eccentric wear 

 Infection 

 Miscellaneous 

 

22/72 (31%) 

21/71 (29%) 

13/72 (18%) 

8/72 (11%) 

8/72 (11%) 

Components changed 

 Polyethylene 

 Femoral head 

 Acetabular component 

 

33/72 (46%) 

28/72 (39%) 

11/72 (15%) 

Dislocations 0/72 (0%) 
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impingement and edge-loading.  Navigation systems have demonstrated advantages in primary THA 

but have not been the subject of studies of revision THA.  We evaluated the 3-month, 1-year and 2-year 

follow-up data from 72 patients undergoing revision THA with a novel navigation device and noted a 

significant decrease in the rate of dislocation.     

We observed no dislocations during the 2-year follow-up period of this study. In a retrospective 

review of 40 patients, Chang et al. 15observed no dislocations over an average of 80.7 months of follow-

up. Prior to revision surgery, 23 of 40 cups were outside of the safe zone, however, there were no 

outliers after rTHA. These findings are similar to our study where no outliers were noted following 

rTHA.  Likewise, Yun et al.16 evaluated post-operative findings in 28 patients undergoing primary or 

revision THA using navigation. The authors reported that of the 12 revision surgeries performed, there 

were no dislocations noted at 17 months of follow-up.  These authors also noted a lack of outliers to the 

safe zone following revision. Prior to revision, 70% of cups were outside of the safe zone; however, 

following revision surgery, all revised cups were within Lewinnek’s safe zone. 

Our study is not without limitations.  The retrospective nature of the study and the lack of a non-

navigated control group may limit the strength of the conclusions. However, the long-term follow-up 

and multicenter design may offset these concerns.  We were able to gather data in both the short-term 

and long-term, thus addressing concerns raised by hospitals and payers (90-day follow-up), and patients 

(long-term follow-up).     

Our study demonstrates a significant reduction in the rate of dislocation following revision THA 

with the use of computer navigation. Although the cause of postoperative dislocation is often 

multifactorial, the use of computer-assisted surgery may help to curtail femoral and acetabular 

malalignment in revision THA. 
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