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Abstract  

Background: Persistent instability after hip revision is a serious problem. Our aim 

was to analyze surgical and patient-related risk factors for both a new dislocation and 

re-revision after first-time hip revision due to dislocation. 

 

Methods: We included patients with a primary THA due to osteoarthritis and a first-

time revision due to dislocation registered in the Danish Hip Arthroplasty Register 

(DHR) from 1996-2016. We identified dislocations in the Danish National Patient 

Register and re-revisions in the DHR. Risk factors were analyzed by a multivariable 

regression analysis adjusting for the competing risk of death. Results are presented as 

sub-distribution hazard ratios (sHR). 

 

Results: We identified 1,678 first-time revisions due to dislocation. Of these, 22.4% 

had a new dislocation. 19.8% were re-revised for any reason. With new dislocations 

treated by closed reduction as endpoint, the sHR was 0,36 (95% CI, 0.27-0.48) for 

those who had a constrained liner (CL) during revision and 0.21 (0.08-0.58) for dual 

mobility cups (DMC), thereby lowering the risk of dislocation compared to regular 

liners. Changing only the head/liner increased the risk of dislocation (sHR=2.65; 

2.05-3.42) compared to full cup revisions. The protective effect of CLs and DMCs on 

dislocations vanished when re-revisions became the endpoint. The head/liner 

exchange was still found inferior compared to cup revision (sHR=1.73; 1.34-2.23). 

 

Conclusion: Patients revised with DMCs and CLs were associated with a lower risk 

of dislocation after a first-time revision but not re-revision, whereas only changing the 

head/liner was associated with higher risk of dislocation and re-revision of any cause 

compared to cup revision. 

 

Keywords: Total Hip Arthroplasty, Dislocation, Aseptic Loosening, Revision, 
Register, Risk Factors,  
 

 

 

 



 

Introduction 
Instability following total hip arthroplasty (THA) is a devastating and long-lasting 

complication for the patient but also a major concern for the orthopedic surgeon [1]. 

The incidence of dislocation after primary THA ranges from 0.2% and up to 10%, and 

recurrence is reported in up to 60% of cases [2-8]. Unless there is a clear etiology for 

the instability, a non-surgical treatment plan is often advised after the first and second 

dislocation [9, 10]. Eventually, revision surgery might become necessary in an 

attempt to restore stability. Dislocation is currently responsible for 15% to 25% of 

performed revisions [11-16].  

The outcome after revision due to recurrent dislocation is not encouraging, since 10% 

to 34% of revised patients experience re-dislocation [17-19], and up to 20% and 35% 

are re-revised within five and ten years, respectively [17]. The risk for recurrence may 

depend upon the extent of revision [17, 20], while the use of larger head sizes, dual 

mobility cups (DMCs), and constrained liners (CLs) have been advocated for as 

solutions to minimize the problem [17, 21-24]. To lower the risk for both re-

dislocation and re-revision, it is essential to recognize specific risk factors, which are 

currently poorly understood [17, 25].  

Thus, this study aimed to analyze both patient and surgical related risk factors 

concerning either dislocation treated with closed reduction or re-revision after first-

time revision due to dislocation in patients treated for idiopathic osteoarthritis (OA).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Materials and Methods 
 
Study design  

The study was performed using prospectively collected data from the Danish Hip 

Arthroplasty Register (DHR) and followed the REporting of studies Conducted using 

Observational Routinely-collected health Data (RECORD) guidelines [26]. 

Our study included first-time revision THA cases treated at both public and private 

hospitals in Denmark from January 1st 1996 to December 31st 2016. The follow-up 

period ended December 31st 2018 or after re-revision, death, or migration occurred, 

which ever came first. 

 

Participants 

Our main cohort of interest was patients with first-time revisions due to dislocation. 

We also included cases of revision indicated by aseptic loosening since we considered 

these to be the best-available ‘control’ group for comparative purposes. 

We limited our study cohort to only include patients with the primary diagnosis of 

idiopathic hip OA, thereby excluding individuals who had undergone previous hip 

surgery (secondary arthritis), those with acute femoral neck fractures, and patients 

younger than the age of 40 years given the presence of primary OA below this age 

threshold is rare [27-30]. If a patient underwent a revision in the contralateral hip 

during our inclusion period, we excluded the second revision to avoid dependency 

among observations [31].  

 

Variables and data sources 

The available patient-related risk factors were age, sex, and Charlson Comorbidity 

Index (CCI), while the surgical risk factors of specific interest included extent of the 

revision, liner type, and head size. 

The study cohort and associated surgical variables for both first-time revisions and re-

revisions were extracted from the DHR. The DHR is a Danish nationwide arthroplasty 

register established in January 1995 and registration of patients from all Danish 

orthopedic departments is compulsory [32]. According to prior studies, the 

completeness of registered revisions in the DHR is 93% to 95% [13, 32]. The 

indication for all primary THA cases was also identified in the DHR to verify the 

diagnosis of primary OA in each case [33].  



We calculated the CCI based on reported diagnoses registered in the Danish National 

Patient Register (DNPR) up to ten years prior to revision [34]. The DNPR is an 

administrative database that contains information about every hospital admission in 

Denmark (both public and private hospitals) and, due to the unique 10-digit social 

security number (CPR number) of all Danish citizens, unambiguous cross-matching 

with other registries is possible [35]. The DNPR completeness is 99.7% [36]. 

 

Outcomes 

Dislocations after first-time revision were identified in the DNPR by applying an 

algorithm of hip- and dislocation-related codes, which was recently validated [37]. 

The algorithm identifies dislocations with a sensitivity of 91.3%, a specificity of more 

than 99%, and a positive predictive value of 93.3%.  

Dislocation was defined as an episode requiring reduction assisted by a physician 

either closed or by regular open revision surgery. We defined re-revision as any 

surgical intervention with implant exchange or debridement that was reported to the 

DHR. We excluded patients undergoing partial first-time revisions with a Girdlestone 

or spacer solution since these patients were predetermined to either receive no further 

surgery or a planned second-stage revision.  

 

Ethics  

The Danish Data Protection Agency (2008-58-0035) approved the data management 

and storage processes. 

  

Statistical methods 

Risk factors for dislocation and re-revision after first-time revision due to dislocation 

or aseptic loosening were analyzed separately by a Fine & Gray multiple regression, 

adjusting for age-group, sex, CCI, head size, liner type, and extent of revision. The 

outcome of the Fine & Gray regression analysis is a sub-distribution hazard ratio 

(sHR), which is comparable to a hazard ratio, but it takes the competing risk of death 

into account. [38, 39]. Differences in the results between the two indications for first-

time revision and variations in the impact of each risk factor depending upon the 

endpoint (i.e., dislocation vs. re-revision) were compared descriptively. Statistical 

analysis was performed with Stata version 16.0 (StataCorp LLC, College Station, TX, 

USA).  



 

Results    

Study population  

From 1996 to 2018, a total of 21,665 first-time revisions were registered in the DHR. 

We confirmed the associated primary THA procedures in the register for 9,138 of 

these revisions to insure an original diagnosis of primary OA. Subsequently, an 

additional group of 5,270 records was excluded (Figure 1), why 3,868 first-time 

revisions met the inclusion criteria as being revised for either dislocation or aseptic 

loosening.  

The study cohort consisted of 55% females with a mean age of 73 years at the time of 

revision (patients revised due to dislocation (72 years (range 41-98)), patients 

revised due to aseptic loosening (73 years (range 41-98)). The median follow-up 

period was 5.3 years (range, 1 day – 21.6 years).  

 

Risk of dislocation after first-time revision 

Patients revised due to dislocation presented the highest incidence of new dislocation 

at a rate of 22.4% (95% confidence interval (CI), 20.4 to 24.5) as compared with 

11.3% (95% CI, 10.0 to 12.7) among those revised for aseptic loosening. The median 

time to dislocation following revision varied largely between the indications. THA 

cases revised due to dislocation re-dislocated after nearly 11 months (median, 319 

days; interquartile range (IQR), 47 to 1299), whereas revisions performed after 

aseptic loosening dislocated earlier (median, 61 days; IQR, 20 to 460).  

 

Risk factors for dislocation after first-time revision 

Age, sex, CCI, and different head sizes were not risk factors for dislocation (Table 1). 

Meanwhile, patients who received a CL (sHR, 0.36; 95% CI, 0.27 to 0.48) or a DMC 

(sHR, 0.21; 95% CI, 0.08 to 0.58) experienced significantly fewer dislocations 

relative to those who recieved a normal liner. Most revisions for dislocation involved 

either a head/liner exchange only or also revision of the acetabular component. 

Head/liner exchange resulted in a significantly greater risk for subsequent dislocation 

when compared with full cup revision (sHR, 2.65; 95% CI, 2.05 to 3.42). The conduct 

of a total revision when the indication was aseptic loosening led to the lowest risk. 

 

Risk factors for re-revision after first-time revision 



Re-revision for any reason after first-time revision due to dislocation occurred in 

19.8% (95% CI, 17.9 to 21.8) of patients (Table 2). Half of these re-revisions occured 

due to re-dislocation (10.3% (95% CI, 8.9 to 11.9)). In the group of revisions for 

aseptic loosening, 16.2% (95% CI, 14.7 to 17.8) were re-revised for any reason and 

3.5% (95% CI, 2.7 to 4.3) were re-revised due to re-dislocation.  

Younger patients (aged < 65 years) possessed the highest risk of re-revision as 

illustrated by a sHR of 1.36 (95% CI, 1.05 to 1.77) as compared with patients aged 65 

to 75 years (Table 2). Sex, CCI, and variations in head sizes did not affect the re-

revision rate. There was a significantly higher risk for a re-revision after a head/liner 

change only relative to if the acetabular component had been fully revised (sHR, 1.73; 

95% CI, 1.34 to 2.23). CLs and DMCs were not associated with a lower risk of re-

revision when compared with a normal liner. Among revisions for aseptic loosening, 

total revisions led to the lowest risk of re-revision. 

 
 
Discussion  

In this nationwide study, we reported patient and implant related risk factors for 

dislocation and re-revision following first-time revision due to dislocation or aseptic 

loosening. Separately, the use of CLs and DMCs in comparison with regular liners 

reduced the risk for re-dislocation, but not for re-revision (any reason). Full 

acetabular component revisions were associated with the reduced risk of both 

dislocations and re-revisions of any cause as compared with less-invasive revisions of 

the head and liner only. To the best of our knowledge, a direct comparison of the re-

revision rate between full cup revision and head/liner exchange in patients revised for 

instability has not yet been published. 

 

There are several limitations associated with our study. Firstly, in up to 25% of cases, 

the head sizes and liner types were unknown. However, these missing data were not 

associated with a specific time period during our 20-year inclusion period. Moreover, 

they did not exhibit an increased risk of dislocation or re-revision, which is why we 

do not believe that there is any unmeasured confounding in this group. Secondly, we 

excluded more than 12.500 revisions with an unknown indication for the primary 

THA, and thereby we may have lost valuable information. However, we sought to 

uniform our cohort and only include first-time revision cases with a registered 



diagnosis of primary OA in the DHR after its establishment in 1995. Thirdly, brand 

type and implant positioning were not included in the statistical models, which 

could contribute to residual confounding in the multiple regression analysis. 

Fourthly, as the surgeon only can report one revision cause, we cannot refuse 

that a few cases have been reported as wear although the triggering indication 

may have been dislocation. Finally, the included cohort of revision THAs 

performed with DMCs was relatively small due to its limited use in the beginning 

of our inclusion period.  

 

The study also has several strengths. First of all, this was a nationwide study using 

validated registers, thus reducing bias. Secondly, our reporting is transparent in 

accordance with the RECORDS guidelines. Third, in contrast with previous studies 

that may have underreported complications, we are able to capture cases of 

dislocation admitted to every national hospital due to our reliance on the nationwide 

patient register (DNPR). Finally, we have applied a recently published algorithm with 

validated codes, which minimized the risk of omitting dislocations that were mis-

coded in the patient register [37].  

 

Endpoint re-dislocation 

In contrast with our study showing that 22% of patients revised for dislocation 

experience re-dislocations, others have reported 13.0% to 18.2% with a mean follow-

up from two to five years [17-19]. We believe this discrepancy can be explained by 

the use of our approach, which captured all dislocations. The earlier studies do not 

present results for patients with primary OA only, and these percentages for OA 

patients alone may be lower, and the difference between our result and the previous 

results would, in fact, increase. 

 

The cause of dislocations is multifactorial and any revision performed due to 

recurrent dislocations after a primary THA should, preferably, address the exact cause 

in the particular patient. This is not always an easy task since patient factors, surgical 

techniques, and the prosthesis itself may be involved in the pathogenesis. The time to 

first dislocation after the first revision varied largely among revisions due to 

dislocation and aseptic loosening. It was markedly longer when instability had been 

addressed during the revision procedure. An explanation for this outcome could be 



increased attention paid by the surgeon to achieving extraordinary stability in these 

cases. Also, the patient may exhibit a greater degree of caution for a longer period of 

time after surgery when they have experienced the trauma of a dislocation previously.  

 

In 48% of patients revised for dislocation, only exchange of the head and liner were 

conducted. This resulted in a subsequent re-dislocation rate of 30.2%, which was 

significantly higher than that observed for full cup revisions (14.3%). Carter et al. 

reported similar results in a smaller clinical study with dislocations in 34% and 14% 

of patients after liner exchange and full cup revision, respectively [40], while rates as 

high as 55% after head/liner exchange are reported [41]. This result may be explained 

by that mal-positioned cups are not identified or are less prone to be revised due to 

their secure fixation with bony ingrowth, yet, in this context, proper tension is not 

being achieved, which will lead to continuous instability after revision [42]. We found 

that, if the revisions were conducted after aseptic loosening, there were significantly 

fewer dislocations following revision of both the cup and femur component as 

compared with after cup revision only (7.3% vs. 13.7%), which supports the results of 

the study by Kosashvili et al. [20]. A more accurate cup positioning and abductor 

tension may be easier achievable during a total revision compared with cup revision 

only.  

 

The use of CLs and DMCs lowered the risk of dislocation in comparison with smaller 

heads (≤28mm), regular liners and unipolar cups in earlier reports [17, 18, 43]. Our 

findings support this, as we report dislocation rates of 4.0% and 12.9% for patients 

with DMCs and CLs, respectively, in comparison with that of 25.5% for patients with 

unipolar cups with a normal liner. Regarding head sizes, we found that heads smaller 

than 32mm triggered a dislocation rate of 24.6%, compared with 18.5% for 36mm – 

although, this is a non-significant difference.  

 

Endpoint re-revision 

In patients revised for instability, 20% were re-revised for any reason after a median 

follow-up of 5.3 years, corresponding to other reports of 16% undergoing re-revision 

after one year [25] and 23% after up to 17 years of follow-up [17]. 

 



In our study, the benefits of the use of CLs and DMCs were not present when the 

endpoint changed from dislocation treated with closed reduction to re-revision. 

Similar second-time revision rates for constrained vs. non-constrained components 

were also reported by Lewis et al. [23]. In contrast with our results, Mohaddes et al. 

found that the use of DMCs reduced the risk of a second revision compared with 

unipolar designs [24].  

 

Regarding the extent of first-time revision, isolated head/liner exchange led to a 

higher re-revision risk as compared with following a full cup revision (23.9% vs. 

15.0% (sHR, 1.73; 95% CI, 1.34 to 2.23)). This may not be surprising, since the 

dislocation rate was more than 30% as written above. Moreover, the surgeon may be 

more prone to proceed with additional surgery if the cup was not revised during the 

first-time revision. Earll et al. assessed cases of isolated modular head and liner 

exchange and observed 17.3% required re-revisions [41].  

 

Conclusion  

In conclusion, our study revealed rates of 22% for dislocations and 20% for re-

revision occurring after first-time revision indicated by dislocation. The use of CLs 

and DMCs was associated with a reduced risk of dislocation but no change in the risk 

of re-revision within our follow-up period. One risk factor for both dislocation and re-

revision was the conduct of isolated head/liner exchange as compared with a full cup 

revision.  

In perspective, the high risk of dislocation and re-revision stressed the importance of 

performing the first primary THA procedure right. High risk patients may even not be 

eligible for a THA. Moreover, isolated modular head/liner exchange should be re-

considered in every case compared with revision of the acetabular component or, 

eventually, the full hip. 
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Figure and Table legends 
 
Figure 1  

 
Figure 1: “Flowchart of study participants. ‘Others’ include the less frequent reported 
first-time revisions indicated by either pain, liner wear without component loosening, 



osteolysis/granuloma without loosening, component failure (no further specification) 
or simply other reasons.” 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1 
 
 
 



Table 1: “Risk factors for dislocation treated with closed reduction after revision due 

to either dislocation or aseptic loosening. Statistically significant differences are 
marked bold. sHR = sub-distribution hazard ratio; no. = number; CI = confidence 
interval.” 
 
 
 
 
 
 
Table 2 
 
 

Risk factors for 

dislocation                                                                               

Revisions due to dislocation Revisions due to aseptic loosening 

 Patients (no.) /  

dislocation (no.) 

Risk of 

dislocation, % 

(95% CI) 

sHR (95% CI) 

- adjusted 

Patients (no.) /  

dislocation (no.) 

Risk of 

dislocation % 

(95% CI) 

sHR (95% CI) 

- adjusted 

 

Overall 

 

1,678/376 

 

22.4% (20.4-24.5) 

   

2,190/248 

 

11.3% (10.0-12.7) 

 

Age groups  

     < 65 years 

     = 65 – 75 years 

     > 75 years 

 

360/86  

660/148 

658/142 

 

23.9% (19.6-28.6) 

22.4% (19.3-25.8) 

21.6% (18.5-24.9) 

 

0.96 (0.74-1.26) 

1 (reference) 

1.08 (0.86-1.37) 

 

406/42 

777/83 

1,007/123 

 

10.3% (7.6-13.7) 

10.7% (8.6-13.1) 

12.2% (10.3-14.4) 

 

0.98 (0.68-1.41) 

1 (reference) 

1.21 (0.91-1.61) 

Sex  

     = Male 

     = Female 

 

691/162 

987/214  

 

23.4% (20.3-26.8) 

21.7% (19.1-24.4) 

 

1.00 (0.81-1.25) 

1 (reference) 

 

1,003/106 

1,187/142  

 

10.6% (8.7-12.6) 

12.0% (10.2-13.9) 

 

0.96 (0.73-1.26) 

1 (reference) 

CCI 

     = 0 

     = 1 - 2 

     > 2  

 

1,168/265  

405/91 

105/20  

 

22.7% (20.3-25.2) 

22.5% (18.5-26.9) 

19.0% (12.0-27.9) 

 

1 (reference) 

1.14 (0.89-1.46) 

0.87 (0.55-1.38) 

 

1,647/179  

431/53 

112/16  

 

10.9% (9.4-12.5) 

12.3% (9.3-15.8) 

14.3% (8.4-22.2) 

 

1 (reference) 

1.18 (0.87-1.61) 

1.45 (0.85-2.48) 

Head size at 1. Revision 

     < 32 mm 

= 32 mm 

= 36 mm 

> 36 mm 

= Unknown 

 

613/151 

384/83 

286/53  

56/13 

339/76  

 

24.6% (21.3-28.2) 

21.6% (17.6-26.1) 

18.5% (14.2-23.5) 

23.2% (13.0-36.4) 

22.4% (18.1-27.2) 

 

1.21 (0.85-1.71) 

1.23 (0.86-1.76) 

1 (reference) 

1.24 (0.66-2.33) 

1.08 (0.73-1.60) 

 

773/96 

465/57 

660/59  

52/4 

240/32  

 

12.4% (10.2-15.0) 

12.3% (9.4-15.6) 

8.9% (6.9-11.4) 

7.7% (2.1-18.5) 

13.3% (9.3-18.3) 

 

1.18 (0.83-1.67) 

1.25 (0.86-1.82) 

1 (reference) 

0.83 (0.29-2.38) 

0.99 (0.62-1.60) 

Liner type at 1. 

revision 

     = Normal 

     = Constrained 

     = DMC 

     = Unknown 

 

 

632/161  

520/67 

100/4 

426/144  

 

 

25.5% (22.1-29.1) 

12.9% (10.1-16.1) 

4.0% (1.1-9.9) 

33.8% (29.3-38.5) 

 

 

1 (reference) 

0.36 (0.27-0.48) 

0.21 (0.08-0.58) 

1.17 (0.90-1.51) 

 

 

1,614/173 

52/2 

40/1 

484/72  

 

 

10.7% (9.3-12.3) 

3.8% (0.5-13.2) 

2.5% (0.1-13.2) 

14.9% (11.8-18.4) 

 

 

1 (reference) 

0.31 (0.08-1.24) 

0.20 (0.03-1.47) 

1.34 (0.97-1.86) 

Extent of 1. revision 

     = Total 

     = Acetabulum 

     = Femur 
        = Head/liner only 

 

92/15 

699/100  

78/17 

809/244 

 

16.3% (9.4-25.4) 

14.3% (11.8-17.1) 

21.8% (13.2-32.6) 

30.2% (27.0-33.5) 

 

1.15 (0.66-1.99) 

1 (reference) 

1.37 (0.80-2.35) 

2.65 (2.05-3.42) 

 

655/48 

771/106  

764/94 

 

7.3% (5.5-9.6) 

13.7% (11.4-16.4) 

12.3% (10.1-14.8) 

 

0.49 (0.34-0.70) 

1 (reference) 

0.75 (0.54-1.04) 



Table 2: “Risk factors for re-revision after revision due to either dislocation or aseptic 
loosening. Statistically significant differences are marked bold. sHR = sub-

distribution hazard ratio; no. = number; CI = confidence interval.” 
 

Risk factors for re-

revision  

Revisions due to dislocation Revisions due to aseptic loosening 

 Patients (no.) /  

re-revision (no.) 

Risk of re-

revision, %  

(95% CI) 

sHR (95% CI) 

- adjusted 

Patients (no.) /  

re-revision (no.) 

Risk of re-

revision, %  

(95% CI) 

sHR (95% CI) 

- adjusted 

 

Overall 

 

1,678/332 

 

19.8% (17.9-21.8) 

   

2,190/355 

 

16.2% (14.7-17.8) 

 

Age groups  

     < 65 years 

     = 65 – 75 years 

     > 75 years 

 

360/101  

660/129 

658/102 

 

28.1% (23.5-33.0) 

19.5% (16.6-22.8) 

15.5% (12.8-18.5) 

 

1.36 (1.05-1.77) 

1 (reference) 

0.82 (0.63-1.08) 

 

406/88  

777/133 

1,007/134 

 

21.7% (17.8-26.0) 

17.1% (14.5-20.0) 

13.4% (11.3-15.6) 

 

1.28 (0.98-1.68) 

1 (reference) 

0.83 (0.65-1.06) 

Sex  

     = Male 

     = Female 

 

691/142 

987/190  

 

20.5% (17.6-23.8) 

19.3% (16.8-21.9) 

 

0.99 (0.80-1.24) 

1 (reference) 

 

1,003/168 

1,187/187  

 

16.7% (14.5-19.2) 

15.8% (13.7-18.0) 

 

1.04 (0.84-1.30) 

1 (reference) 

CCI 

     = 0 

     = 1 - 2 

     > 2  

 

1,168/252  

405/63 

105/17  

 

21.6% (19.2-24.0) 

15.6% (12.2-19.5) 

16.2% (9.7-24.7) 

 

1 (reference) 

0.79 (0.60-1.05) 

0.80 (0.48-1.33) 

 

1,647/275  

431/62 

112/18  

 

16.7% (14.9-18.6) 

15.4% (11.2-18.1) 

16.1% (9.8-24.2) 

 

1 (reference) 

0.95 (0.72-1.25) 

1.13 (0.69-1.86) 

Head size at 1. Revision 

     < 32 mm 

= 32 mm 

= 36 mm 

> 36 mm 

= Unknown 

 

613/132 

384/79  

286/49  

56/13 

339/60  

 

21.4% (18.2-24.8) 

20.6% (16.6-25.0) 

17.1% (13.0-22.0) 

23.2% (13.0-36.4) 

17.7% (13.8-22.2) 

 

1.02 (0.71-1.47) 

1.14 (0.79-1.64) 

1 (reference) 

1.14 (0.60-2.14) 

0.86 (0.57-1.29) 

 

773/153 

465/61 

660/77  

52/8 

240/56  

 

19.8% (17.0-22.8) 

13.1% (10.2-16.5) 

11.7% (9.3-14.4) 

15.4% (6.9-28.1) 

23.3% (18.1-29.2) 

 

1.23 (0.92-1.66) 

0.97 (0.70-1.37) 

1 (reference) 

1.01 (0.50-2.05) 

1.24 (0.86-1.79) 

Liner type at 1. 

revision 

     = Normal 

     = Constrained 

     = DMC 

     = Unknown 

 

 

632/125  

520/89 

100/12 

426/106  

 

 

19.8% (16.7-23.1) 

17.1% (14.0-20.6) 

12.0% (6.4-20.0) 

24.9% (20.8-29.3) 

 

 

1 (reference) 

0.86 (0.64-1.16) 

1.05 (0.56-1.94) 

1.11 (0.84-1.48) 

 

 

1,614/238  

52/7 

40/6 

484/104  

 

 

14.7% (13.1-16.6) 

17.1% (13.5-25.8) 

15.0% (5.7-29.8) 

21.5% (17.9-25.4) 

 

 

1 (reference) 

0.96 (0.42-1.89) 

1.12 (0.48-2.64) 

1.21 (0.93-1.57) 

Extent of 1. revision 

     = Total 

     = Acetabulum only 

     = Femur only 
        = Head/liner only 

 

92/18  

699/105  

78/16 

809/193 

 

19.6% (12.0-29.1) 

15.0% (12.5-17.9) 

20.5% (12.2-31.2) 

23.9% (21.0-26.9) 

 

1.37 (0.83-2.27) 

1 (reference) 

1.30 (0.74-2.28) 

1.73 (1.34-2.23) 

 

655/79  

771/149  

764/127 

 

12.1% (9.7-14.8) 

19.3% (16.6-22.3) 

16.6% (14.1-19.5) 

 

0.58 (0.43-0.78) 

1 (reference) 

0.73 (0.55-0.97) 


