
Revision vs. Re-revision vs. 2nd Re-revision Failure 
Comparison: Of the 128 re-revision arthroplasties identified, 
54 (42%) failed with the same modality as treated in the 
prior revision at an average of 10 months. Seventy-four 
(58%) re-revisions were performed for presenting modalities 
that were different between the revision and the re-revision 
procedure, with 62% of them being performed within one 
year. When comparing the 128 re-revisions and the cohort 
of 26 subsequent 2nd re-revisions that were performed, 
the incidence of instability remained relatively constant 
between the two [69% and 62%, respectively]. However, 
the rate of failures due to aseptic loosening and fixational 
issues doubled with the subsequent procedure [17% vs. 
30%]. Periprosthetic fractures almost tripled between the two 
groups [3% vs. 8%]. 

The incidence of instability as the cause of failure increased 
from 29% for revisions to 68% for the re-revision. The 
incidence of aseptic loosening decreased between the 
two groups from 30% to 17%, as did the incidence of 
periprosthetic fractures (4.9% vs. 1.5%) No change in wound 
complication rates (hematoma, seroma, drainage, and 

Instability [N=88, 69%]

Aseptic Loosening [N=22, 17%]

PE liner failure [N=4]

Non-union (ETO, Fx) [N=4]

Periprosthetic femoral fx [N=2]

Locking mech dysfcn [N=2]

Unexplained [N=6]

Statistical analysis: Chi-square and Fisher’s exact tests were 
used to compare categorical variables. Independent t-tests 
were applied to assess group differences in continuous 
variables. Mann-Whitney tests were used to evaluate group 
differences in ordinal variables and in continuous variables 
with non-normal distributions. Kaplan Meier survival statistic 
was used to identify cumulative revision rates. The level of 
statistical significance was set at p<.05. 
 

RESULTS	

Study Sample: 16,945 primary THAs were identified within 
the study timeframe. The procedures were performed 
by approximately 300 surgeons at 50 Kaiser Foundation 
Hospitals in 4 states [CA, CO, HI, OR]. From the registry, 
1,953 aseptic revision arthroplasties were identified. One 
hundred twenty eight underwent a re-revision procedure 
within the study time frame. Of these 128 procedures, 26 
arthroplasties required a second re-revision for aseptic 
causes and 5 arthroplasties were re-operated for infection. 
Demographically, there was no gender disparity [M:F=62:66]. 
A right-sided predominance was seen [R:L=71:57]. 

Revision Rates: As shown in the table, the overall revision 
rate increased from primary THAs to the re-revision 
procedure. The prevalence of aseptic etiology’s (change 
from gies) increased with subsequent revision and re-revision 
arthroplasty. Second re-revisions [N=26] were revised at a 
rate of 11.5%. The difference in survival rates for primaries 
and for all revisions at 5 years post-op is statistically 
significant (p<.001).

Time to Failure: Sixty-three percent [N=81] of the re-revision 
THAs required another intervention for aseptic etiologies 
within one year. Eighty-one percent [N=26] of the 2nd  
re-revision failed within 1 year. 

Re-revision Failure Modalities: As shown in the graph, 
the most prevalent re-revision diagnoses in these 128 
arthroplasties were instability [N=88, 69%] and aseptic 
loosening [N=22, 17%]. For the cases with aseptic loosening 
and fixation failure, isolated acetabular involvement occurred 
in 14 and isolated femoral in 4. Combined acetabular and 
femoral failure occurred in 4. The average time for aseptic 
loosening re-revision failure to occur was 13.5 months. 

2nd Re-revision Failure Modalities: As noted, for 2nd  
re-revision procedures [N=26], instability [N=16] remained 
the most common diagnosis with a prevalence of 62%. 
Aseptic loosening accounted for 30% [N=8] of these cases, 
with the remaining 2 etiologies associated with  
periprosthetic fractures. 

dehiscence) was seen. With 2nd re-revisions, the incidence 
of instability remained relatively constant (61%) but the rates 
of aseptic loosening and fracture roughly doubled (31% and 
7.6%, respectively).
 

DISCUSSION	

The current trend toward younger, more active patients 
receiving THAs has led to improved function and quality of 
life for thousands of patients. Yet to stay ahead of the curve 
we must consider what this means for the future, and for the 
management of this population when they require further 
surgeries on these implants. 

Study Design: Our study sampled a large community  
based Total Joint Replacement Registry containing nearly 
19,089 hip arthroplasties. The study was designed as a 
retrospective analysis of prospectively collected data. 
To increase the accuracy of the dataset of re-revised 
arthroplasties, multiple non-linked sources were used to 
capture and verify these procedures. Bias was diminished  
by a single author record review. 

The rate of revision for aseptic etiology’s increased steadily 
approximately 5 times between the primary and revision hip 
arthroplasty procedure. This approximately doubled between 
the revision and 1st re-revision. Interestingly, the proportional 
contribution due to aseptic vs septic etiology’s remained 
relatively constant, as shown in the table.”

Time to Failure: For those arthroplasties requiring further 
surgeries, a trend towards shorter implant longevity from 
primary to re-revision was seen. The average duration 
between revision and re-revision procedures was 11.5 months 
for our 128 patient cohort. For 26 of these, a subsequent 2nd 
aseptic re-revision procedure was performed in 8.5 months, 
representing a 73% reduction in longevity. In 3 cases, a 3rd 
aseptic re-revision was performed in 16.4 months. 
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Failure Analysis of Aseptic Multiply Revised Total Hip Arthroplasties

Introduction	

Total hip arthroplasty (THA) has evolved greatly over the past 
30 years with material improvement, design modifications, 
perioperative pain management pathways and increased 
emphasis on atraumatic soft-tissue surgical technique. 
Yet much remains to be learned, especially about how to 
deal with failed arthroplasties. Today, THA represents for 
many people a lifestyle operation. The lower age limit 
for undergoing THA has dropped steadily over the past 
decade. The internet and direct-to-patient marketing have 
greatly increased the demand for the procedure. Assuming 
that failure and implant survival rates remain constant, the 
number of revision and re-revision THA procedures is likely to 
continue to grow significantly over the next several decades1. 

Few recent studies have addressed the mechanisms of  
failure after revision THA using modern materials and 
techniques2. The purpose of this study was to describe  
the failure modalities of aseptic multiply-revised total  
hip arthroplasties in a large community practice in the  
United States. 
 

METHODS	

The Kaiser Permanente (KP) National Total Joint Replacement 
Registry contains 19,089 total hip arthroplasty (THA) 
procedures from four different KP regions. The study design 
was based on a retrospective analysis of prospectively 
collected data using radiographs, medical records and 
standardized data collection forms: (1) a pre-operative form, 
(2) an operative form, and (3) a status form for all THA follow-
up visits. The forms are completed prospectively by surgeons 
and staff in the clinic and the OR. The forms capture 
information on patient demographics, surgical procedures, 
implant characteristics, and patient outcomes, with subjective 
patient-based data collected prior to MD visitation. A single 
author (V.M.) reviewed the medical records of all cases 
reported in this study. 

Using the Registry database, we identified all the registered 
THAs and revision THA procedures performed between 
April 2001 and March 2007. To ensure accuracy, registry data 
was cross-referenced with ICD 9 codes in an administrative 
database for additional revisions possibly not captured by 
the registry. Collectively, we extracted patient age, patient 
gender, ASA score, patient co-morbidities, Body Mass Index 
(BMI), diagnoses and procedures performed both at initial 
revision and in subsequent, or re-revision procedures. 

Failure Modality and Time to Failure: The average time 
to re-revision procedure due to instability was 10.1 months. 
Aseptic loosening failures were re-revised on average at 13.5 
months. Forty-two percent of the re-revision modalities of 
failure were the same as that of the preceding surgery. These 
failures occurred more quickly (10 months vs. 13 months) in 
comparison to arthroplasties re-revised due to a different 
failure mode.

Revision vs. Re-revision vs. 2nd Re-revision Failure 
Comparative Analysis: When comparing the 128 re-revisions 
and the cohort of 26 subsequent 2nd re-revisions, the rate of 
instability failures remained relatively constant between the 
two groups. Of note, instability was the etiology for 29% of 
first revision THAs. However, this rate almost tripled for  
re-revision procedures. Soft tissue scarring and lack of 
pliability as well as surgical technique may be contributing 
factors. The rate of failures due to aseptic loosening 
and fixation issues doubled between re-revision (1st 
and 2nd) procedures yet decreased 50% after the initial 
revision arthroplasty. Restoration of bone stock for future 
interventions must be considered.
 

Conclusion			

The aseptic multiply-revised total hip arthroplasty is a 
complex problem. Given current demographic shifts and 
arthroplasty trends, we believe it will be a significantly larger 
problem in the years ahead. 

Surgeons are advised to clearly delineate the etiology of 
failure at the time of first revision as well as maintain, or 
preferably enhance, the stability of the construct to obviate 
the need for further surgical interventions. 
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Procedure Aseptic Failure 
Rate Infection Rate Survival Rate % Aseptic 

Failures <1 yr
Aseptic/Septic 

Etiology

Primary THA 1.4% 0.3% 97.4% - 4.6

Revision THA 6.5% 1.1% 88.6% 70.4% 5.9

Re-Revision THA 20.3% 3.9% 75.8% 63.3% 5.2

2nd Re-revision THA 11.5% 3.8% 84.6% 80.8% 3.0

Failure Rates for THA-Related Procedures

Re-Revision Failure Modalities


