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Abstract

Background Worldwide use of cementless fixation for

total hip arthroplasty (THA) is on the rise despite some

evidence from the world’s registries suggesting inferior

survivorship compared with cemented techniques. The

patterns of bone loss associated with failed cementless and

cemented THAs may prejudice the results of future revi-

sion procedures; however, this has not been documented.

Questions/purposes The purpose of this study was to

compare (1) the risk for rerevision of first revision THA;

(2) the patterns of femoral bone loss at the time of first

revision of primary THA; (3) the reasons for first revision

of primary THA; and (4) the time to first revision of pri-

mary THA between primary cementless and cemented

femoral components.

Methods Primary THAs with cemented (n = 1791) and

uncemented (n = 805) femoral components that subse-

quently sustained first revision of the femoral component

were identified from the Danish Hip Arthroplasty Registry

(DHR). As of 2012, 120,988 primary THAs and 19,282

revisions were registered in the DHR with completeness of

97% and 90% for primary and revision THA, respectively.

Median followup for revisions of primary THA with ce-

mented and cementless femoral component was 4 years

(range, 0–17 years) and 2 years (range, 0–16 years), re-

spectively. Survival of first revision THA, with second

revision of the femur as outcome, was evaluated using

hazard ratios (HRs) with 95% confidence interval (CI)

adjusting for potential confounding. All patient- and sur-

gery-related data are collected from Danish medical

databases. Recording of bone defects in the DHR is based

on surgeons’ intraoperative findings.

Results With the numbers studied, we found no differences

in the risk of second revision between the overall cohort be-

tween cementless and cemented techniques (HR, 1.32; 95%

CI, 0.97–1.80; p = 0.076); however, a second revision for
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any reason was more likely in patients\ 70 years old in

whom the index arthroplasty was performed using a ce-

mentless technique (HR, 1.48; 95% CI, 1.01–2.17;

p = 0.046). Increasingly severe femoral bone defects of type

II (30% [532 of 1791] versus 13% [104 of 805]; p\ 0.001)

type III (11% [200 of 1791] versus 2% [12 of 805];

p\ 0.001) and type IV (1% [26 of 1791] versus 0.4% [three

of 805]; p = 0.016) were more frequent at revisions of ce-

mented femoral components compared with cementless

femoral components. Indications for first revision differed

between primary cemented and uncemented femoral com-

ponents, because a larger proportion of cemented femoral

components was revised as a result of aseptic loosening

compared with cementless femoral components (74% [1329

of 1791] versus 25% [197 of 805]; p\ 0.001), whereas a

larger proportion of cementless femoral components was re-

vised as a result of a fracture compared with cemented

femoral components (46% [371 of 805] versus 10% [168 of

1791]; p\ 0.001). Failure before 5 years was more likely in

cementless femoral components than cemented femoral

components (91% [733 of 805] versus 44% [749 of 1791],

p\ 0.001).

Conclusions We found no differences in the risk of sec-

ond revision in the overall cohort between cementless and

cemented techniques; however, we observed an increased

risk for rerevision THA performed on patients\ 70 years

whose index THAs were performed using cementless

components when looking at all causes for revision, even

after adjusting for the most likely confounding factors. Our

data suggest that increased use of cementless fixation in

primary THA may lead to inferior survivorship of first

revision THA.

Level of Evidence Level III, therapeutic study.

Introduction

Although the optimal component fixation method in pri-

mary THA is still debated, several studies have shown

increased use of the cementless technique in most parts of

the world [14, 19, 27]. The potential for biological fixation

as well as extensive marketing and excellent outcomes in

single-center studies of cementless femoral components

may account for the increasing worldwide use of cement-

less fixation [16]. Such increased use of cementless

components might be considered paradoxical because

some registry data suggest inferior survival of cementless

THA [7, 19, 21, 27].

Changes in femoral fixation technique, from cemented

to cementless, can lead to changes in reoperation patterns,

including the indications for and durability of subsequent

revisions, as well as an effect on femoral bone defects at

the time of revision, which might influence the risk profile

of those revisions [1, 12, 17]. However, to our knowledge,

the degree to which any of this might be the case has not

been evaluated.

In this registry and population-based study, we wanted to

investigate the role that primary femoral fixation plays in

survival of first revision arthroplasty by (1) comparing the

risk for rerevision of first revision THA performed on pri-

mary cementless and cemented femoral components; (2)

investigating femoral bone defects at the time of first revi-

sion of primary THA performed with cementless and

cemented femoral components; (3) comparing indications

for first revision of primary THA performed with cement-

less and cemented femoral components; and (4)

investigating time to first revision of primary THA per-

formed with cementless and cemented femoral components.

Patients and Methods

The Danish Hip Arthroplasty Registry (DHR) was estab-

lished in 1995 and contains detailed clinical data on

primary THA as well as revision. Revision is defined as

exchange of a part or the whole prosthesis or removal of

the prosthesis. For this study only revisions with exchange

of a part or the whole prosthesis were included. All active

hospitals, private as well as public, report to DHR. As of

2012, 120,988 primary THAs and 19,282 revisions were

registered in DHR with completeness of 97% and 90% for

primary and revision THA, respectively [23].

The Danish National Registry of Patients was estab-

lished in 1977 and holds information on all admissions

and discharges and up to 20 diagnoses for every dis-

charge from public somatic hospitals in Denmark [2].

Diagnoses are classified according to the Danish version

of the International Classification of Diseases (ICD). The

eighth edition (ICD-8) was used from 1977 to 1993 and

the tenth edition (ICD-10) has been used hereafter. The

physician discharging the patient assigns all discharge

diagnoses [3].

The Civil Registration System holds information on

vital status of all Danish citizens including changes in

address, date of emigration, and date of death, because all

Danish citizens are assigned at birth a unique 10-digit

personal number (CPR) encoding age, gender, and date of

birth since 1968 [11]. Use of the CPR number enables

unambiguous linkage among all Danish administrative

registries and allows tracking of patients who died,

emigrated, were treated in another department, or were

admitted to another hospital than during primary treatment.

According to the aim of the study, only primary THAs

with a cementless femoral component and primary THAs

with a cemented femoral component that subsequently

sustained first-time revision of the femoral component for
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any reason were included in the study population

(n = 2596). In patients who underwent bilateral THAs

(simultaneous or staged) during the surveillance procedure,

we only considered the first primary THA for our analysis,

and we followed that arthroplasty to the point of revision.

Resurfacing arthroplasties were excluded. From the DHR

we identified 805 primary THAs with cementless femoral

components and 1791 primary THA with cemented

femoral components that sustained a first revision as a re-

sult of any reason. All primary THAs were performed

between January 1, 1995, and December 31, 2012.

More male patients received a cementless femoral

component compared with female patients at the time of

primary THA (Table 1). Patients with cementless femoral

components were younger at the time of first revision

compared with patients with cemented femoral compo-

nents when looking for all causes for revision (Table 2).

Charlson Comorbidity Index at the time of primary THA

and first revision was collected from the Danish National

Registry of Patients [6]. We classified the patients under-

going THA into three groups according to degree of

comorbidity: patients undergoing THA with an index score

of 0 (low), which corresponds to patients with no previ-

ously recorded disease categories implemented in the

Charlson Comorbidity Index; patients undergoing THA

with a Charlson Comorbidity Index score of 1 to 2

(medium); and patients undergoing THA with a Charlson

index score of 3 or more (high) at the time of surgery.

Femoral bone defects according to Saleh et al. [26]

(Table 3) and bone transplantation of femur at the time of

first revision were recorded from the DHR. Registrations of

bone defects in the DHR are based on surgeons’ intraop-

erative findings and were first introduced in DHR in 2000.

The primary outcome was risk for rerevision of first

revision THA performed on primary cementless and ce-

mented femoral components and femoral bone defects at

the time of first revision, indications for first revision, and

time to first revision of primary THA performed with ce-

mentless and cemented femoral components were

secondary outcomes.

Followup started at the day of the first revision of the

primary THA and ended on the day of the second revision,

death, or December 31, 2012, whichever came first. Me-

dian followup for revisions of primary THA with cemented

femoral component was 4 years (range, 0–17 years),

whereas median followup for revisions of primary THA

with a cementless femoral component was 2 years (range,

0–16 years).

Kaplan-Meier survival analysis was used to estimate

cumulative incidence of the second revision of femoral

component as a result of any reason after the first revision

of the femur component attributable to any reason.

Cox regression analyses were used to calculate crude

hazard ratio (HR) for primary THA with cementless

femoral component that sustained a first revision as a result

of any reason compared with primary THA with a ce-

mented femoral component that sustained a first revision as

a result of any reason for all patients and separately for

patients\ 70 years as well as C 70 years of age.

HR was adjusted for gender, age (\ 70 years/C 70

years) at the time of first revision, fixation type of the first

revision (cemented, hybrid, cementless), Charlson Co-

morbidity Index at the time of the first revision (low,

medium, high), simultaneous acetabular revision (yes/no),

reason for the first revision, time until the first revision

(\ 1 year, 1–5 years,[ 5 years), and hospital volume

(B 3 revisions/year, 3–6 revisions/year, C 6 revisions/

year). The assumption of the Cox proportional hazard

model was assessed graphically with use of log-log plots

and Schoenfeld residuals and was found suitable.

In addition, we calculated HR for primary THA with a

cementless femur component that sustained a first revision

Table 1. Patient demographics at the time of primary THA

Demographic Primary THA with cemented femoral

component

Primary THA with cementless femoral

component

p value

Gender, number (%)

Male 943 (53%) 375 (47%)

Female 848 (47%) 430 (53%) 0.003

Age (median years; IQR) Primary

surgery

65 (58–72) 66 (59–72) 0.200

Diagnosis, number (%)

Primary OA 1447 (81%) 597 (74%)

Other* 344 (19%) 208 (26) \ 0.001

Total number 1791 805

* Other includes: dysplasia, acetabular fracture, acute femoral fracture, complication after femoral fracture, ankylosing spondylitis, Legg-Calvé-

Perthes disease, rheumatoid arthritis, other arthritis, necrosis of the femoral head, epiphysiolysis, congenital dislocation of the hip, traumatic

dislocation of the hip, and other; IQR = interquartile range; OA = osteoarthritis.
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as a result of aseptic loosening compared with primary

THA with a cemented femur component that sustained a

first revision resulting from aseptic loosening for all pa-

tients and separately for patients\ 70 years as well

as C 70 years of age. The Wilcoxon Mann-Whitney test

was used to compare continuous nonparametric variables

and the chi square test to compare parametric categorical

variables. Probability values\ 0.05 were considered

significant.

The study was approved by the Danish Data Committee:

approval number 2007-58-0015.

Results

With the numbers studied, we found no differences in the

risk of second revision between the overall cohort between

cementless and cemented techniques (hazard ratio [HR],

1.32; 95% confidence interval [CI], 0.97–1.80; p = 0.076)

(Fig. 1); however, a second revision for any reason was

more likely in patients\ 70 years old in whom the index

arthroplasty was performed using a cementless technique

(HR, 1.48; 95% CI, 1.01–2.17; p = 0.046) (Fig. 2). When

the first revision was performed because of aseptic loos-

ening, there was no difference between rerevision rates of

primary cementless femoral components compared with

cemented femoral components (HR, 1.06; 95% CI, 0.66–

1.72; p = 0.802) (Table 4).

Increasingly severe femoral bone defects were more

frequent at revisions of cemented femoral components

compared with cementless femoral components (p\ 0.001

for all comparisons; Table 4). When looking only at THA

revised as a result of aseptic loosening, we found the same

pattern with a higher proportion of cementless femoral

components having Type I defects compared with ce-

mented femoral components (68% [134 of 197] versus

34%[452 of 1329]; p\ 0.001), whereas cemented femoral

components had more Type II (45% [89 of 197] versus

27% [359 of 1329]; p\ 0.001), Type III (17% [33 of 197]

versus 2% [27 of 1329]; p\ 0.001), Type IV (2% [four of

Table 2. Patient demographics at the time of first revision and indications for first revision of primary cemented and cementless femoral

components as registered in the Danish Hip Arthroplasty Registry

Registered parameter Value Primary THA with a cemented

femoral component

Primary THA with a cementless

femoral component

p values

Age (median years; IQR) 74 (67–79) 67 (60–74) \ 0.001

Indication for revision,

number (%)

Aseptic loosening 1329 (74%) 197 (25%) \ 0.001

Osteolysis/granuloma

without loosening

11 (0.6%) 4 (0.5%) 0.715

Infection 93 (5 %) 51 (6%) 0.239

Femur fracture 168 (9%) 371 (46%) \ 0.001

Dislocation 129 (7%) 73 (9%) 0.107

Components failure 30 (2%) 24 (3%) 0.031

Pain 12 (0.7%) 53 (7%) \ 0.001

Polyethylene wear without

loosening

3 (0.2%) – –

Other 15 (0.8%) 32 (4%) \ 0.001

Revision type, number (%) Uncemented 1063 (59%) 673 (84%) \ 0.001

Hybrid A + B* 564 (31%) 118 (15%) \ 0.001

Cemented 164 (9%) 14 (2%) \ 0.001

Acetabular exchange Yes 468 (26%) 55 (7%) \ 0.001

No 436 (24%) 141 (18%) \ 0.001

Unknown 887 (50%) 609 (75%) \ 0.001

Time until revision \ 1 year 200 (11%) 538 (67%) \ 0.001

1–5 years 549 (31%) 195 (24%) \ 0.001

[ 5 years 1042 (58%) 72 (9%) \ 0.001

Hospital volume� B 3 192 (11%) 65 (8%) 0.037

3–6 845 (47%) 340 (42%) \ 0.001

C 6 754 (42%) 400 (50%) \ 0.001

Total number 1791 805

* Hybrid A = cementless femur, cemented acetabulum, Hybrid B = cemented femur, cementless acetabulum; �hospital volume: number of

revision procedures performed per year; IQR = interquartile range.
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197] versus 0% [zero of 1329]; p\ 0.001), and Type V

(1% [two of 197] versus 0.6% [eight of 1329]; p = 0.028)

defects compared with cementless femoral components.

Type VI defects were more common in revisions of ce-

mentless femoral components (2% [four of 197] versus 1%

[eight of 1329]; p\ 0.019). Bone transplantation was more

frequently used in revisions of cemented femoral compo-

nents compared with cementless femoral components (25%

[448 of 1791] versus 8% [64 of 805]; p\ 0.001).

Indications for first revision differed between primary

cemented and uncemented femoral components. A larger

proportion of cemented femoral components were revised

as a result of aseptic loosening compared with cementless

femoral components (74% [1329 of 1791] versus 25% [197

of 805]; p\ 0.001), whereas a larger proportion of ce-

mentless femoral components was revised as a result of a

fracture compared with cemented femoral components

(46% [371 of 805] versus 10% [168 of 1791]; p\ 0.001)

(Table 2).

Primary cementless femoral components are more fre-

quently rerevised as a result of infection compared with

primary cementless femoral components (32% [40 of 162]

versus 21% [48 of 227] (p = 0.027) (Table 5). Failure be-

fore 5 years was more likely in the cementless THAs than

the cemented THAs (91% [733 of 805] versus 44% [749 of

1791]; p\ 0.001) (Table 3) when looking at all reasons for

revision. The same pattern was found when only looking at

femoral components revised for aseptic loosening, because

37% (73 of 197) of cementless femoral components were

revised within 1 year compared with only 4% (47 of 1329)

of cemented femoral components (p\ 0.001). Sixty-five

percent (871 of 1329) of cemented femoral components

were revised as a result of aseptic loosening later than

5 years after the index surgery compared with 16% (31 of

197) of cementless femoral components (p\ 0.001).

Discussion

Worldwide use of cementless fixation for THA is on the

rise despite some evidence from the world’s registries

suggesting inferior survivorship compared with cemented

techniques. The patterns of bone loss associated with failed

cementless and cemented THAs may prejudice the results

of future revision procedures; however, this has not been

documented. In this registry-based study, we found an in-

creased risk of second revision after first-time revision

performed on patients\ 70 years old whose index THA

was performed using a cementless technique. We also

found a trend toward increased risk of second revision after

first-time revision performed on any patients whose index

THA was performed using a cementless technique.

Table 3. Femoral bone defects classified according to Saleh et al.

[26]

Femoral

bone

defect type

Primary THA with

a cemented femoral

component

Primary THA with

a cementless femoral

component

p values

Unclassified 478 (27%) 103 (13%) \ 0.001

Type I 498 (28%) 496 (62%) \ 0.001

Type II 532 (30%) 104 (13%) \ 0.001

Type III 200 (11%) 12 (2%) \ 0.001

Type IV 26 (1%) 3 (0.4%) 0.016

Type V 21 (1%) 11 (1%) 0.669

Type VI 36 (2%) 76 (9%) \ 0.001

Fig. 1 Kaplan-Meier survival analysis was used to estimate cumu-

lative incidence of the second revision of femoral component in all

patients after the first revision of the femur component attributable to

any reason.

Fig. 2 Kaplan-Meier survival analysis was used to estimate cumu-

lative incidence of the second revision of femoral component in

patients\ 70 years old after the first revision of the femur component

attributable to any reason.
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Our study has several limitations, most of which are

linked to the registry-based observational design. We were

able to adjust for a number of confounders; however, other

potential confounders not identified by this study such as

articulation, surgical skill, revision implant type, and re-

vision technique might affect the risk for rerevision. Head

size and articulation could be potential confounders in our

study. However, we believe that confounding from these

factors is limited because head size and articulation mostly

affect the acetabular side. This is supported by findings

presented by Pedersen et al. [24], who did not find ad-

justment for femoral head size and bearing surfaces to

influence risk estimates when comparing fixation technique

in relation to different revision outcomes. Further on,

registry data on bone defects are not validated and might be

associated with large variation between observers. It is also

important to notice the high percentage of unclassified

bone defects, particularly in the cemented group, which

potentially could result in bias. Also, revision is not the

only relevant outcome after revision surgery because we

did not investigate mortality or patient-reported outcomes

in our cohorts. Finally, Kaplan-Meier estimate in the

presence of competing risk can be biased and it can be

argued that cumulative incidence is a more appropriate

method to calculate revision risk. However, we decided to

extend Kaplan-Meier estimates presenting the number and

mortality risk in the comparison groups during the fol-

lowup period as suggested by recent statistical guidelines

for register-based studies [25].

We found an increased risk of rerevision, when adjusted

for potential confounders, for first revisions on primary

THA with a cementless femoral component compared with

first revisions of primary THA with a cemented femoral

component among all patients, in particular in younger

patients (\ 70 years). To our knowledge, this is the first

evidence that fixation method of the femoral component in

primary THA plays a role in survival of revision THA. This

finding, of superior survival of first revisions of primary

THA with a cemented femoral component, is somewhat

surprising because we also found severe bone defects more

frequently reported intraoperatively during first revision of

cemented femoral components compared with first revision

of cementless femoral components and severe bone defects

have been linked to inferior survival of revision THA by

several authors [12, 17, 28]. Despite adjustment for po-

tential confounders, which included indication for first

Table 4. Crude and adjusted HR for survival of revision THA performed on patients with primary THA with cementless femoral components

compared with primary THA with cemented femoral components

Patients (number) Rerevised primary THA with

cementless femoral component,

number/Number (%)

Rerevised primary THA with

cemented femoral component,

number/Number (%)

Crude HR

(95% CI)

Adjusted* HR

(95% CI)

p value

All (2694),

all reasons for revision

127/805 (16%) 227/1791 (13%) 1.57 (1.26–1.95) 1.32 (0.97–1.80) 0.076

\ 70 years (1248),

all reasons for revision

89/504 (18%) 108/649 (16%) 1.45 (1.09–1.92) 1.48 (1.01–2.17) 0.046

C 70 years (1446),

all reasons for revision

38/301 (13%) 119/1142 (10%) 1.55 (1.07–2.24) 1.10 (0.65–1.85) 0.732

Revised as a result of

aseptic loosening (1550)

29/197 (15%) 166/1329 (12%) 1.48 (1.00–2.20) 1.06 (0.66–1.72) 0.802

Revised as a result of all

reasons except aseptic

loosening (1550)

98/608 (16%) 61/462 (13%) 1.44 (1.04–1.99) 1.33 (0.89–2.00) 0.163

* Adjusted for: age at first revision (\ 70, C 70 years), gender (male, female), fixation type of first revision (cemented, hybrid, cementless),

Charlson Comorbidity Index (low, medium, high), acetabular revision (yes, no), reason for revision, hospital volume (revisions per year:\ 3, 3–

6,[ 6), and time until first revision (\ 1 year, 1–5 years, C 5 years); HR = hazard ratio; CI = confidence interval.

Table 5. Indication for second revision of primary cemented and

cementless femoral components as registered in the Danish Hip

Arthroplasty Registry

Registered

parameter

Primary THA with a

cemented femoral

component

Primary THA with a

cementless femoral

component

p values

Aseptic

loosening

80 (35%) 36 (29%) 0.201

Infection 48 (21%) 40 (32%) 0.027

Femur fracture 19 (8%) 10 (8%) 0.887

Dislocation 54 (24%) 24 (19%) 0.304

Component

failure

12 (6%) 7 (6%) 0.915

Pain 7 (3%) 4 (3%) 0.962

Other 7 (3%) 5 (4%) 0.660
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revision, we believe that different indications for revision

can potentially explain this finding. We did not find an

increased risk for revision for primary THA with cement-

less femoral components when only looking at THAs

revised as a result of aseptic loosening, suggesting that

technical and mechanical problems of uncemented fixa-

tions play an important role in survival of revision THA.

Residual confounding is possible, because we do not in-

clude revision technique (such as impaction grafting) and

specific type of revision prosthesis in our analysis. Also,

because cementless fixation was less common early in the

observation period, and revision surgery results may have

improved over time owing to improvement of surgical

techniques and implants, the apparent benefit of cemented

primary fixation may be underestimated. Furthermore,

surgeons’ reluctance to revise cemented femoral compo-

nents might also act as a confounder.

We found a higher proportion of severe bone defects as

well as a need for bone grafting reported at first revision of

cemented femoral components compared with cementless

femoral components. This difference could be attributed to

the indication for revision and the biology leading to

loosening, because THAs revised for aseptic loosening are

bound to have more osteolysis compared with THAs re-

vised because of fracture. However, we found the same

difference in bone defects when only looking at THAs

revised because of aseptic loosening. This can either be the

result of different pathology of osteolysis around cemented

femoral stems [8, 15, 20, 22, 29] or the result of delayed

revision of cemented implants, as suggested by the older

age of patients in this group. A potential confounder to this

finding is change in type of polyethylene used for primary

THA. The Swedish hip registry shows increased use of

highly crosslinked polyethylene (HXLPE) over time, from

only a few percent in 2004 to approximately 50% of all

primary THAs in 2010 [13]. Simultaneously more primary

THAs were being performed using the cementless tech-

nique; Troelsen et al. [27] showed cementless fixation use

in Denmark to increase from 47% to 68% between 2006

and 2010. Because HXLPE has reduced wear compared

with traditional polyethylene [5], it is plausible that in-

creased use of HXLPE reduced bone defects in THA

revised for aseptic loosening over time, thus being a po-

tential confounder to our findings of less bone loss in

revised cementless THAs. This, however, is speculative.

Finally, the higher patient age in the cemented group could

contribute to these findings, because older patients tend to

have lower bone mineral density and therefore are more

likely to have more extensive bone loss. This is supported

by findings by Dan et al. [8], who found osteoporosis to be

more frequent in patients with cemented femoral prosthesis

in comparison with those with cementless ones as well as

findings by Foran et al., who showed cemented stems have

an increased risk for proximal femoral remodeling [10].

Classification of femoral bone loss around periprosthetic

fracture can explain that Type VI defects were more fre-

quent in revisions of cementless femoral components

compared with cemented femoral components. The larger

proportion of missing registration of bone defects for re-

visions performed on cemented femoral stems can be

explained by late introduction of bone defect classification

(in 2000) in DHR. Because more cemented femoral com-

ponents were used before 2000, more defects in cemented

femoral components would be unclassified.

We found femoral fracture and aseptic loosening to be

the most common indications for revision of cementless

and cemented femoral components, respectively. A high

prevalence of revision resulting from femoral fracture of

cementless femoral components is in accordance with

previous studies that have highlighted the increased risk of

femoral fracture while using cementless stems [4, 9, 14,

18].

When looking at age and timing of revision THAs, we

found that patients with cemented femoral components

were older and were more frequently revised later than

5 years after the index surgery compared with patients

whose index THAs were performed with cementless

femoral components. This finding may be explained by

different loosening patterns for the two groups, because

femoral fracture was the most frequent revision indication

for cementless femoral components, whereas aseptic

loosening was the most frequent indication for revision

for cemented femoral components. Femoral fractures are

much more likely to occur early in the followup period [9,

14], whereas aseptic loosening is rarely seen before 5 to

10 years postoperatively, which might lead to cementless

femoral components being revised earlier compared with

cemented femoral components. However, this can only

partially explain the age difference and difference in time

until revision in the two groups, because we found a

similar age difference and difference in time until first

revision when only looking at THAs revised as a result of

aseptic loosening. This age difference and difference in

time until first revision support the hypothesis that sur-

geons are more hesitant in revising primary THA with

cemented femoral components as a result of perceived

increased technical difficulty of the revision surgery. This

is in accordance with our finding that more severe types of

bone defects are found during revisions of cemented

femoral components as well as more of these revisions

needing bone grafting.

In this registry- and population-based study, we found

no differences in the risk of second revision in the overall

cohort between cementless and cemented techniques;

however, we observed an increased risk for rerevision THA

performed on patients\ 70 years, whose index THAs
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were performed using cementless components when look-

ing at all causes for revision, even after adjusting for the

most likely confounding factors. Adjusted risk for rerevi-

sion was not different for revisions on cemented and

cementless primary THA when only looking at revisions

resulting from aseptic loosening. A larger proportion of

primary cementless femoral components is revised as a

result of fracture, whereas a larger proportion of primary

cemented femoral components is revised because of aseptic

loosening. Different indications for first revision could

potentially explain inferior survival of revision performed

on cementless THA.
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Kärrholm J, Garellick G, Mäkela K, Eskelinen A, Overgaard S.

Association between fixation technique and revision risk in total

hip arthroplasty patients younger than 55 years of age. Results

from the Nordic Arthroplasty Register Association. Osteoarthritis

Cartilage. 2014;22:659–667.
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