
INTRODUCTION

Primary total hip arthroplasty (THA) is commonly 
performed for arthritic hip conditions to improve pain 
and function1). Although the procedure for a native 
hip joint is considered among the most successful med-

ical interventions with excellent outcomes, conversion 
THA (convTHA) procedures remain less predictable 
given the added surgical complexity in the setting of 
a previously revised hip joint. Thus, convTHA can be 
thought of as similar to the more challenging revi-
sion THA2-5). Considerable variability within the wider 
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Materials and Methods:Materials and Methods: Data was retrospectively collected for 75 patients who underwent convTHA after previous proximal 
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(n=19) or cementless (n=56). Demographic, surgical, and outcome variables, including revision and complication rates, were 
collected and compared between the cemented and cementless cohorts. Statistical analyses were performed using multivari-
ate regression analyses.
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category of convTHA exists, and further understand-
ing of the various perioperative factors specific to the 
procedure and their correlation with postoperative 
outcomes are needed. In particular, the optimal strat-
egy for femoral stem fixation remains unclear among 
convTHA performed as a salvage procedure for failed 
osteosynthesis of femoral fractures.

Initiated by the improved intraoperative efficiency, 
decreased rates of revision in younger patients, and 
cost savings of several hundred dollars per surgical 
case6), femoral stem fixation in primary THA experi-
enced a transition from cemented to cementless fixa-
tion strategy over the past few decades7-9). This wide-
spread implementation is highlighted by the utilization 
of cementless fixation procedures in up to 98% of THA 
patients younger than seventy years in the United 
States in 20182). Interestingly, a 2018 Australian regis-
try comparing cemented and cementless fixation strat-

egies found no difference in mortality among patients 
over eighty years old when adjusted for patient-specific 
risk factors. However, among the same population, 
cemented fixation was associated with lower revision 
rates at all postoperative time points, reduced rates of 
aseptic loosening, higher health cost savings, and high-
er reliability in the first decade post-surgery, compared 
to cementless fixation8,10). Currently, the choice for ce-
mented versus cementless fixation for femoral fixation 
remains surgeon and patient dependent.

The optimal femoral fixation strategy for the unique 
population of  patients undergoing convTHA with 
previous fracture has not been well studied. Follow-
ing failed osteosynthesis, convTHA poses substantial 
variability depending on the presence of  implants 
requiring removal, proximal femoral bone stock, sur-
gical approach utilized, increased operative time and 
transfusion requirements compared to primary THA, 
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Fig. 1. A 96-year-old male who sustained an intertrochanteric femur 
fracture treated with an intramedullary nailing. Four months after 
surgery, he presented with pain in the hip and groin. It was noted 
that his fixation was failing with screw cut-out through the femoral 
head (anteroposterior [AP] and cross table lateral left hip) (A, B). 
After a discussion of the risks and benefits, he elected to undergo 
convTHA with a long taper fluted cementless stem (postoperative 
AP pelvis, AP hip, and lateral hip) (C-E).
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and high rate of intraoperative fractures and compli-
cation11). Consequently, the aim of this manuscript was 
to investigate the overall outcomes for cemented con-
vTHA in comparison to cementless femoral stems. We 
hypothesize that, in convTHA, there is no difference in 
outcomes between cemented and cementless femoral 
stem fixation.

MATERIALS AND METHODS

This study was approved by the Institutional Review 
Board (IRB) of Columbia University Irving Medical 
Center (No. AAAU7939). The written informed consent 
was waived by the IRB due to the retrospective nature 
of the study. The data was retrospectively collected 

from patients who underwent convTHA at a single 
tertiary urban academic institution between January 
2015 and May 2022. Each patient had a previous proxi-
mal femur fracture that was treated with either per-
cutaneous screw fixation or closed vs open reduction 
and internal fixation (with short and long intramedul-
lary nailing [IMN] or sliding hip screw [SHS]). Inclu-
sion criteria included any patient who underwent con-
vTHA performed by four different fellowship trained 
surgeons during the aforementioned study period. 
Patients who underwent convTHA with prior surgical 
intervention consisting of any procedures other than 
surgical fracture treatment with a fixation device, such 
as hemiarthroplasties, hip arthroscopies, and osteoto-
mies were excluded. Based on type of femoral fixation 

Fig. 2. A 75-year-old female who sustained a nondisplaced femoral neck fracture that was treated with percutaneous screw fixation. Over a year 
after surgery, she developed avascular necrosis/nonunion of the femoral head which was symptomatic (anteroposterior [AP] and lateral right hip 
radiographs) (A, B). After a discussion of the risks and benefits, she elected to undergo convTHA with a cemented stem (AP pelvis and cross table 
lateral right hip) (C, D). DVS: dose verification system.
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type at time of conversion, patients were then sorted 
into two cohorts, cemented or cementless. Demographic 
and patient variables including gender, age, race, body 
mass index (BMI), and the American Society of An-
esthesiologists (ASA) physical status score were col-
lected and compared between the cohorts. Conversion 
indications included nonunion, avascular necrosis, post-
traumatic arthritis (including from lag-screw cutout), 
and aseptic loosening. At the time of convTHA, the 
choice of cemented or cementless femoral fixation was 
at the discretion of the treating surgeon and selected 
on an individual patient basis. Case scenarios demon-
strating cemented or cementless fixation are seen in 
Fig. 1 and 2. Primarily, implants were selected in order 
to bypass the most distal cortical screw hole from prior 
implants. However, in some cases (i.e., conversion from 
long IMN), this was not always possible. As evaluation 
of proximal femur bone loss with the Paprosky classi-
fication was not routinely noted in the operative notes, 
it was not considered in this analysis.

Surgical variables included anesthesia type, surgical 
approach, time from previous fixation to THA, time 
from removal of hardware (ROH) to THA (if staged), 
implant type (at time of index surgery), use of dual 
mobility bearing surface, and surgical duration. Out-
come variables included hospital length of stay (LOS), 
revision rate, and complication rate.

Statistical analysis was performed using IBM SPSS 
Statistics (ver. 28.0; IBM Corp.). Differences in continu-
ous and categorical variables were assessed by t-test 
and chi-square tests, respectively. Once statistically 
significant differences in predictive variables were 
identified between the cohorts, a multivariate logistic 
regression analysis accounting for these variables was 
conducted to determine significant differences in out-
come variables. A P<0.05 was used for statistical sig-
nificance.

RESULTS

Eighty-two patients underwent conversion hip ar-
throplasty during the study period. Seven patients 
who had previously undergone hip hemiarthroplasty 
were excluded, leaving 75 patients in the final analy-
sis. Nineteen patients underwent cemented femoral 
fixation, and 56 underwent cementless fixation with 
no significant difference noted in the average follow-
up period (cemented, 25.42 months; cementless, 24.82 

months; P=0.73). Among the cementless cohort, 37 pa-
tients (66.1%) had a femoral component with metaphy-
seal fixation, while 19 (33.9%) had a component with 
diaphyseal fixation (P=0.93). There were no constrained 
implants utilized between the two cohorts. Demograph-
ic and patient variables of the cemented and cement-
less cohorts are listed in Table 1. The cementless cohort 
was younger (P<0.01), had more males (P=0.03), and 
had fewer white patients as compared to the cemented 
cohort (P<0.01). There was no difference noted between 
the cohorts in terms of BMI, indication for conversion, 
or ASA score.

Among surgical variables, the cementless cohort had 
a significantly shorter surgical time (149.64 minutes vs. 
197.16 minutes, P=0.01) as compared to the cemented 
cohort. However, there were no differences noted with 
respect to anesthesia type (P=0.93), surgical approach 
(P=0.84), duration from index surgery to THA (P=0.30), 
staged ROH to THA (P=0.86) (Table 2), or intra-
operative estimated blood loss (P=0.10). Furthermore, 
in terms of the types of implants that were used in 
the initial fixation (P=0.22), the two cohorts were not 
significantly different. Among the cemented cohort, 

Table 1. Patient Demographics

Cemented 
(n=19)

Cementless 
(n=56)

P-value

Sex (distribution) 0.03
   Female 84.2 55.6
   Male 15.8 44.4
Age (yr) 79.79±10.74 65.31±15.52 <0.01
Race (distribution) <0.01
   White 68.4 50.0
   Black or African American 0.0 14.3
   Asian 0.0 5.4
   Other race 10.5 7.1
   Unknown 21.1 23.2
BMI (kg/m2) 26.19±5.31 25.95±5.06 0.88
Indication for conversion 0.20
   AVN 36.8 28.6
   Nonunion 15.8 23.2
   Post-traumatic arthritis 47.4 48.2
ASA score 0.33
   1 0.0 5.8
   2 47.4 50.0
   3 52.6 44.2

Values are presented as % or mean±standard deviation.
BMI: body mass index, AVN: avascular necrosis, ASA score: American 
Society of Anesthesiologists (ASA) physical status score.
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15.8% had prior percutaneous fixation (vs. 48.2% in the 
cementless cohort), 42.1% had prior IMN (vs. 29.1% in 
the cementless cohort), and 42.1% (vs. 21.4%) had prior 
SHS. Fourteen patients in total required cerclage wire 
cabling. Among those patients, four cerclages were 
utilized in the setting of intra-operative fracture (3 
cemented/1 cementless), eight were placed prophylacti-
cally (2 cemented/6 cementless), and two were placed 
to fixate greater/lesser trochanter nonunion that re-
sulted from prior surgery (1 cemented/1 cementless). 
There was no difference found in either the utilization 
of dual mobility implants (P=0.93), or in revision-style 
femoral implants (P=0.62).

The results of the outcome variables are summa-
rized in Table 3. Seven patients underwent revision 
surgery during the follow-up period. Three patients 
had revisions within one month of surgery, while two 
were revised in less than two months. The remaining 
two patients were revised at six and fourteen months 

Table 2. Comparison of Surgical Variables

Cemented (n=19) Cementless (n=56) P-value

Anesthesia type 0.93
   General 15.8 13.0
   Spinal 84.2 87.0
Approach 0.84
   Anterior 52.6 60.7
   Posterior 47.4 39.3
Duration fixation-THA (day) 1,241.88±2,232.08 629.00±682.14 0.30
Duration ROH-THA (day) 18.89±87.13 15.94±68.44 0.86
Prior implant 0.22
   Percutaneous fixation 15.8 48.2
   Short IMN 10.5 20.0
   Long IMN 31.6 9.1
   SHS 42.1 21.4
Implant manufacturers utilized for convTHA Zimmer – 8

Smith & Nephew – 5
Stryker – 5

Link – 1

Zimmer – 20
Smith & Nephew – 17

Stryker – 8
DePuy – 8

Link – 2
Exacttech – 1

Revision-style femoral implants 4 (21.1) 15 (26.8) 0.62
Dual mobility 21.1 26.8 0.93
Cerclage cable 6 (31.6) 8 (14.3)
   Prophylactic 2 6
   Intra-operative Fx. 3 1
   Trochanter nonunion 1 1
Surgical time (min) 197.16±70.08 149.64±39.76 0.01
Estimated blood loss (mL) 516.67±345.56 366.52±163.92 0.10

Values are presented as % only, mean±standard deviation, number only, or number (%).
THA: total hip arthroplasty, ROH: removal of hardware, IMN: intramedullary nailing, SHS: sliding hip screw, convTHA: conversion THA, Fx.: fracture.

Table 3. Comparison of Outcome Variables

Cemented 
(n=19)

Cementless 
(n=56)

P-value

Length of stay (day) 3.21±2.34 2.68±2.51 0.42
Discharge disposition 0.002
   Home 36.8 78.6
   Facility 63.2 21.4
Revisions 3 (15.8) 4 (7.1) <0.01
   Dislocation 1 1
   Periprosthetic fracture 1 1
   Infection 1 2
Complications 6 (31.6) 11 (19.6) 0.28
   Dislocation 1 1
   Periprosthetic fracture 1 2
   Wound dehiscence 2 4
   Hematoma/seroma 1 2
   Infection 1 2
Duration of follow-up (mo) 25.42±28.08 24.82±25.85 0.73

Values are presented as mean±standard deviation, % only, number 
(%), or number only.
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postoperatively. At the final follow-up visit, all other 
patients had stable femoral constructs without evi-
dence of loosening or failure on plain radiographs. On 
univariate analysis, there was no significant differ-
ence in LOS noted between the cohorts (P=0.42). The 
cementless cohort had a lower revision rate (7.1% vs. 
15.8%, P<0.01) and complication rate (19.6% vs. 31.6%, 
P=0.28) as compared to the cemented cohort, and exhib-
ited a higher rate of discharge home (78.6% vs. 36.8%). 
However, on multivariate analysis controlling for the 
statistically significant patient and surgical variables, 
logistic regression revealed no statistically significant 
difference in LOS, revision rate, complication rate, or 
discharge disposition between the cemented and ce-
mentless cohorts (Table 4).

DISCUSSION

The goal of this study was to investigate any differ-
ences in outcomes between cemented and cementless 
femoral fixation in convTHA for patients with previ-
ous proximal femur fracture treated with surgical 
fixation. Among surgical variables, our results revealed 
that the cementless cohort had shorter operative times 
as compared to the cemented cohort. There was no sig-
nificant difference noted in the rate of complications 
and revisions between the two groups when accounting 
for potentially significant confounders on multivari-
able regression analysis. There was also no difference 
between the two cohorts in regards to hospital LOS.

Our study found that the cementless cohort was 
younger, had a higher proportion of male patients, and 
had fewer white patients as compared to the cemented 
cohort. However, no significant differences between 
cohorts were found in regards to BMI, ASA score, in-
dication for conversion, anesthesia type, surgical ap-
proach, and durations between index surgery to THA 
and ROH to THA. Younger patients and male patients 

tend to have better bone quality which allows for bet-
ter bony ingrowth when using cementless fixation. 
Our results are consistent with broader preferences to 
use cementless femoral fixation in these patients with 
better bone mineral quality12,13). The use of cementless 
femoral fixation in younger patients is also consistent 
with registry data from 2018 reporting up to 98% utili-
zation in American patients under seventy years old8). 

The association of race and bone quality may explain 
our results of why there were more white patients 
in the cemented cohort. The literature suggests that 
African American patients have higher bone density 
and better bone quality, while white female patients in 
particular have lower bone mineral density13-15).

This study found shorter operative times in the ce-
mentless cohort as compared to the cemented cohort, 
which is likely from not having to perform the addi-
tional step of cementation. Although the cementless co-
hort had overall lower complication and revision rates 
in the univariable analysis, there was no significant 
difference in the multivariable analysis when patient 
and surgical factors were taken into consideration. 
This suggests that the differences in revision and com-
plication rates between the cemented and cementless 
cohorts are likely due, in part, to underlying patient 
factors such as the older average age of the cemented 
patients.

There were several limitations in our study, includ-
ing those associated with all retrospective reviews. 
These results may be prone to selection bias given that 
the choice of cemented or cementless femoral fixa-
tion was at the discretion of the treating surgeon and 
selected on an individual patient basis. Notably, al-
though no differences were noted in LOS, revision rate, 
complication rate, or discharge disposition between 
the cemented and cementless cohorts when controlled 
through multivariate analysis, the cemented fixation 
cohort average age was skewed older than the cement-
less cohort. Additionally, the sample size of the two co-
horts was small and, as such, a subgroup analysis could 
not be performed. While these numbers are certainly 
inadequate for this outcome, and given the nature of 
this study as a retrospective consecutive series, it is an 
observational analysis based on a single center experi-
ence. Furthermore, we unfortunately cannot control 
the total number of patients meeting the inclusion 
criteria. Differences in postoperative outcomes may be 
further identified in future studies with greater con-

Table 4. Multivariable Regression Analysis

Outcome variable
Cemented

OR 95% CI P-value

Length of stay 3.10 0.28-14.21 0.59
Discharge disposition 0.96 0.13-23.53 0.92
Revision 2.34 0.53-13.00 0.26
Complication 3.11 0.34-26.82 0.80

OR: odds ratio, CI: confidence interval.
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fidence. Even though our study showed no overall dif-
ference in revision and complication rates in the mul-
tivariate analysis between the two cohorts, the direct 
comparison of cemented to cementless femoral fixation 
for convTHA by the limited existing literature may 
suggest a greater patient benefit from cementation16,17). 
A previous study compared clinical outcomes for ce-
mented vs uncemented convTHA for patients with 
prior intertrochanteric hip fracture treated with proxi-
mal femoral nail fixation18). The authors determined 
that the cemented cohort had lower complication rates, 
revision rates, and better functional outcomes as mea-
sured by the Harris Hip Score. Although the results of 
these studies are contradictory to our own results, the 
present study includes a more heterogenous group with 
all prior fixation devices (e.g., SHS, IMN, percutaneous 
screw fixation) and may suggest that uncemented fixa-
tion is equivalent to cementless fixation when there is 
sufficient proximal femoral bone stock.

Additionally, follow-up is limited to short-term out-
comes in this study and does not include radiographic 
measures nor Patient Reported Outcome (PRO) scores. 
Given the time period for this study and funding con-
straints, especially during the COVID-19 pandemic 
(during which some of these cases were performed), 
collection of PRO measures was inconsistent through-
out our institution. As a result, there is insufficient 
PRO data available to comment on patient satisfaction 
or function following these cases in these two cohorts. 
Multiple attempts were made during the data collec-
tion of this manuscript to assess medium- or long-term 
PROs. While the study team was unsuccessful in ob-
taining and reporting this data in a meaningful way, 
future studies should certainly endeavor to include 
that data. Nonetheless, this study adds to the limited 
body of available literature assessing femoral fixation 
in convTHA. Future studies remain necessary for fur-
ther assessment of the findings reported in this analy-
sis.

CONCLUSION

In conclusion, this study investigated differences in 
outcomes between cemented and cementless fixation 
used in convTHA for patients with failed osteosynthe-
sis of proximal femur fractures. Our findings revealed 
that cementless fixation procedures are associated with 
shorter operative times with no significant difference 

in LOS, discharge disposition, revisions or complications 
rates. We hope that these findings can assist surgical 
planning for convTHA and managing postoperative 
outcomes in patients with failed osteosynthesis.
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