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Hvbrid Total Hip Arthroplasty in Patients Aged Over 75:
Patient-Reported Outcomes and Complication Rates

Hybrid THA is a safe and effective option for elderly patients

POPULATION
Patients =75 years
n =642
Mean age: 80 years
Multicenter study

INTERVENTION

Hybrid THA
Cemented femoral stem
Uncemented acetabular cup
Mini-posterolateral approach

OUTCOMES

OHS: 22.4 - 42.1
Satisfaction: 93.5%
Low complication rates
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Hybrid Total Hip Arthroplasty in Patients Aged Over 75: Patient-Reported Outcomes and Complication
Rates

Abstract

Background:

As the number of total hip arthroplasties (THA) performed in elderly patients continues to rise, the optimal
fixation strategy for individuals over 75 years remains debated. Hybrid constructs, combining a cemented
femoral stem with an uncemented acetabular component, may offer a balance between immediate
mechanical stability and durable biological fixation. This study aimed to evaluate clinical outcomes,
complications, implant survivorship, and patient-reported satisfaction following hybrid THA in patients
aged >75 years.

Methods:

A retrospective multicenter study was conducted including patients 275 years who underwent primary
hybrid THA between 2017 and 2023, with a minimum follow-up of 12 months. All procedures were
performed using a mini-posterolateral approach within a standardized fast-track perioperative protocol.
Patients were further stratified into two subgroups based on acetabular articulation: Group A, treated with
a dual-mobility construct, and Group B, treated with a fixed-bearing liner. Outcomes included the Oxford
Hip Score (OHS), patient satisfaction, complications, and Kaplan—Meier survivorship analyses using best-
and worst-case scenarios.

Results:

A total of 642 patients were included (mean age 80.0 + 4.0 years; 72.6% female), with a mean follow-up of
39.9 + 19.4 months. The OHS improved from 22.4 + 3.3 preoperatively to 42.1 + 2.8 at final follow-up.
Overall satisfaction was high, with 93.5% of patients reporting a score of 3 or 4 on a 5-point scale.
Complication rates were low, including dislocation (1.2%), periprosthetic fracture (0.5%), infection (0.2%),
aseptic loosening (0.2%), and reoperation (1.2%). Thirty-day readmission was 0.8%. Overall mortality during
follow-up was 6.4%, with no procedure-related deaths. Implant survivorship was 98.6% in the best-case
and 84.1% in the worst-case scenario.

Conclusion:

Hybrid THA in patients over 75 years provides excellent functional recovery, high satisfaction, and low
complication rates, supporting its safety and effectiveness in the elderly population. Further long-term
prospective studies are warranted.

Keywords Arthroplasty, prosthesis fixation, hip prosthesis, dual mobility
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Introduction

As life expectancy increases worldwide, the number of total hip arthroplasties (THA) performed in
elderly patients—especially those over the age of 75—continues to rise. In this age group, the
choice of implant fixation method is critical for balancing long-term implant survival, perioperative
safety, and patient satisfaction. Given the prevalence of osteoporotic bone and multimorbidity in
older adults, cemented femoral fixation has regained popularity due to its predictable
performance in poor-quality bone [1-3]. Recent literature has emphasized the evolving
understanding and refinement of cementation techniques, advocating for standardized protocols
and stem design classification systems that can improve outcomes, especially in the geriatric
population [4-6].

Several studies have shown that cemented femoral stems are associated with significantly lower
rates of intraoperative and early postoperative periprosthetic femoral fractures in elderly patients
[7,8]. Data from the American Joint Replacement Registry revealed that cemented fixation in
patients over 65 years significantly reduces the risk of periprosthetic femur fractures compared to
cementless stems [7]. Similarly, long-term registry data from the Australian Orthopaedic
Association demonstrated lower revision rates with polished cemented stems compared to
commonly used cementless stems, up to 17 years of follow-up [9]. These findings are supported
by recent technical recommendations outlining best practices for cementation, particularly in
patients with reduced bone stock [4,5].

In contrast, uncemented acetabular components have maintained a leading role even in older
patients, particularly due to advances in implant design and surface technology. These
improvements have enabled reliable osteointegration and stable fixation, especially when paired
with dual mobility (DM) cups, which reduce the risk of dislocation—a major concern in the
geriatric population [10-12].

The combination of a cemented femoral stem and an uncemented acetabular component—
commonly referred to as a hybrid construct—has become an increasingly attractive option in THA
for the elderly. This strategy aims to harness the primary stability and reduced fracture risk of
cemented stems while benefiting from the long-term biological fixation of uncemented cups
[3,11,13]. Additionally, the use of DM bearings further improves implant stability and lowers the
incidence of dislocation, particularly in high-risk patients [12].

Despite this theoretical advantage, current literature offers limited data specifically addressing
clinical outcomes, complication rates, and patient-reported satisfaction following hybrid THA in
patients over 75 years of age. Most existing studies focus on either stem or cup fixation
independently, or compare cemented versus cementless fixation, without evaluating the hybrid
construct as a distinct approach in this age group [2,14,15].

Therefore, the present study aimed to evaluate the clinical outcomes, complication profile, and
patient satisfaction following primary hybrid total hip arthroplasty in patients aged >75 years. This
investigation seeks to provide evidence on whether the hybrid construct represents an optimal
fixation strategy in this growing and vulnerable population.
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Materials and Methods

This research was designed as a retrospective, multicenter observational study based on clinical
data retrieved from the orthopedic departments of two hospitals, covering procedures performed
between January 2017 and December 2023. The study protocol complied with the ethical standards
outlined in the Declaration of Helsinki. The study adhered to the ethical principles established in the
Declaration of Helsinki and received approval from the local Ethics Committee (approval code
27764 _0ss).

Patients were considered eligible if they were 75 years of age or older at the time of primary THA,
underwent surgery for either primary or secondary osteoarthritis, and received a hybrid implant
configuration consisting of a cemented femoral stem and an uncemented acetabular component.
In one institution, dual-mobility constructs were routinely used as the default acetabular option,
whereas the second center employed fixed-bearing liners coupled with 32- or 36-mm femoral
heads. Only patients with a minimum follow-up of 12 months were included.

Patients were stratified according to the type of acetabular bearing into two subgroups.
Group Aincluded patients receiving a modular dual mobility acetabular component, whereas Group
B comprised patients treated with a fixed-bearing liner. A predefined subgroup analysis was
performed to compare complication rates and patient-reported outcomes between the two bearing
strategies.

Exclusion criteria were: age under 75 years, implantation of an uncemented femoral component,
incomplete clinical records, or follow-up duration of less than one year.

All procedures were performed through a mini-posterolateral approach under a standardized fast-
track perioperative care protocol. Regional anesthesia (spinal) was routinely administered, ensuring
rapid postoperative recovery. The use of intra-articular drains was avoided unless specifically
indicated. Patients were mobilized on the day of surgery with assistance from a physiotherapist,
initially using two crutches. Discharge was typically planned for postoperative day three, contingent
upon achieving two main functional goals: safe ambulation with crutches and independent stair
navigation.

Pain control was achieved through a multimodal analgesic regimen, which included acetaminophen,
a short-course opioid, and a nonsteroidal anti-inflammatory drug (NSAID). Clinical follow-up focused
on both general and implant-related complications, such as dislocation, deep infection,
periprosthetic fracture, aseptic loosening, wound complications (including dehiscence), clinically
perceived limb length discrepancy, and the need for surgical revision.

Functional status was evaluated using the Oxford Hip Score (OHS), administered preoperatively and
at follow-up visits. Additionally, patient satisfaction was assessed through two measures: a visual
analogue scale (VAS) [13] and a 5-point Likert scale ranging from 0 (very dissatisfied) to 4 (very
satisfied) [14].
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Statistical Analysis
Statistical analysis was performed using SPSS software (Version 26.0, IBM Corp., Armonk, NY, USA).

Continuous variables were assessed for normality and are reported as mean and standard deviation;
comparisons between groups were performed using the Student’s t-test or the Mann—Whitney U
test, as appropriate. Categorical variables are presented as absolute numbers and percentages and

were compared using the chi-square test or Fisher’s exact test when expected cell counts were <5.

Kaplan—Meier survival analysis was used to estimate implant survivorship, with reintervention
defined as the primary event in the best-case scenario, and both reintervention and death
considered as events in the worst-case scenario. Differences in survivorship between groups were

assessed using the log-rank test.

Patients without events at the last follow-up were censored at the time of final evaluation.

All statistical tests were two-tailed, and a p value of <0.05 was considered statistically significant.
Failure was defined as any revision procedure requiring removal or replacement of at least one

prosthetic component (femoral stem and/or acetabular component), regardless of the underlying
cause (aseptic or septic), and open reduction of a dislocation. Closed reductions, non-surgical
treatments, and procedures that did not involve component replacement were not considered

failure events.

Results

A total of 642 patients were included in the analysis. The cohort was predominantly female
(72.6%), and the average patient age was 80.03 + 4.03 years. Right-sided procedures were slightly
more common (54.8%) than left-sided ones (45.2%). Regarding preoperative health status, 77.6%
of patients were classified as ASA Il, while 21% were ASA Ill and 1.4% ASA |. The mean BMI was
26.79 £ 5.78.

The mean follow-up duration was 39.9 + 19.4 months. Functional outcomes improved markedly
following surgery, with the Oxford Hip Score increasing from 22.37 + 3.26 preoperatively to
42.08 + 2.75 postoperatively. Pain control was satisfactory, as indicated by a mean VAS score of

89.81 + 10.92. Patient satisfaction was consistently high: 93.5% of respondents reported a
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satisfaction score of 3 or 4, with nearly 70% choosing the highest score. Only 4% of patients were

lost to follow-up.

When stratifying patients according to acetabular bearing type, 460 patients (71.7%) received a

dual mobility cup, while 182 patients (28.3%) were treated with a fixed-bearing liner.

Subgroup analysis revealed a significantly lower dislocation rate in the dual mobility group
compared with the fixed-bearing group (0.7% vs. 2.75%, p = 0.045).

No statistically significant differences were observed between groups regarding periprosthetic
joint infection, aseptic loosening, periprosthetic fracture, reoperation rate, 30-day readmission, or
mortality.

Postoperative Oxford Hip Scores were comparable between groups, whereas pain control and

overall patient satisfaction were significantly higher in the dual mobility cohort.

Postoperative complication rates were low. Dislocations occurred in 1.2% of cases, while
infections, aseptic loosening, and wound dehiscence were rare (<1.1%). Periprosthetic fractures
were reported in 0.5%, and reoperations in 1.2% of patients. Limb length discrepancy greater than

1 cm was observed in 1.7%. The 30-day readmission rate was 0.8%.

All reoperations (n = 8; 1.2%) corresponded to revision procedures involving the removal or
exchange of at least one prosthetic component and were therefore considered failure events in
the survivorship analysis.

Indications for revision included postoperative dislocation requiring component exchange (n = 3),
deep periprosthetic joint infection (n = 1), periprosthetic femoral fracture requiring stem revision
(n = 3), and aseptic loosening of the acetabular component (n = 1). No additional surgical

procedures outside these revision events were performed.

Overall mortality during the follow-up period was 6.4%, with no deaths related to the index
procedure. These data were obtained through institutional hospital records, and that no deaths

were recorded as directly related to the index procedure or perioperative complications.



Variables Frequency Percentage (%) 171
Centers
IFCA | 460 71.7 172
AOUC | 182 28.3 173
Sex
F | 466 72.6 174
M| 176 27.4
Operated side 175
Left | 290 45.2
Right | 352 54.8 176
ASA 177
9 1.4
498 77.6 178
135 21
179
Dislocation 8 1.2
Infection 1 0.2 180
Aseptic loosening 1 0.2
Periprosthetic fracture 3 0.5 18t
Reoperation 8 1.2 182
Dehiscence 7 1.1
Heterometry>1cm 11 1.7 183
Rehospitalization within 30 days | 5 0.8 184
Death 41 6.4 185
Lost at FUP 26 4
136
Satisfaction
1]6 0.9 187
2110 1.6
31154 24 188
4| 446 69.5
Mean Standard deviation 189
Age 80.03 4.03
196
BMI 26.79 5.78
Follow-up (in months) 39.9 19.40 191
Oxford pre 22.37 3.26 192
Oxford post 42.08 2.75
VAS 89.81 10.92 193

194 Table 1. Overall descriptive analysis.
195 Dichotomous and ordinal variables were reported as frequency and percentage. Continuous variables were reported

196 as mean and standard deviation. IFCA: Istituto Fiorentino di Cura e Assistenza; AOUC: Azienda Ospedaliero
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Universitaria Careggi; ASA: American Society of Anesthesiologists; FUP: Follow-up; BMI: Body Mass Index; VAS: Visual

Analogue Scale.

In the present study, two Kaplan—Meier survival curves were generated

The first curve represents the best-case scenario, in which only reinterventions were considered as
events. All patients from both cohorts were included in the analysis. Censored cases included
deaths, losses to follow-up, and patients without events at the final follow-up.

The second curve corresponds to the worst-case scenario, in which both reinterventions and
deaths were considered as failures (events). Additionally, patients lost to follow-up were assigned
an estimated failure rate equivalent to that of the overall cohort, in line with the assumption of data
missing at random (MAR).

Both curves were used to assess and compare long-term survivorship of the implant.

— 1 Sunivarship
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Figure 1. Overall survivorship in best scenario

Survivorship: 98.6%
Mean Survivorship: 94.82% [CI95: 95.63-94.01]
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In the best-case scenario analysis, overall survival estimates remained consistently high over time.
At 1 year, the survival estimate was 99.7%, followed by 99.3% at 3 years and 98.7% at 5 years.
These results indicate excellent implant survivorship when considering reintervention as the sole
event, with minimal decline observed throughout the 5-year follow-up period.

— 1 Sunvivorship

100% ™ —— Censorad
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%
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0 a0 40 60 a0 100

Months Follow-up to the event

Figure 2. Overall survivorship in worst scenario
Survivorship:84.1%
Mean Survivorship: 87.24% [C195: 89.65-84.83]

In the worst-case scenario analysis, overall survival estimates showed a gradual decrease over
time. At 1 year, the survival estimate was 99.2%. This declined to 94.1% at 3 years and further to
88.0% at 5 years. These figures reflect a more conservative projection of implant survivorship, in
which both reinterventions and deaths were considered as events, and losses to follow-up were
assigned the expected failure rate of the overall cohort.

Discussion

This study evaluated the clinical and patient-reported outcomes of hybrid total hip arthroplasty
(THA) in patients aged over 75 years, with a focus on complication rates, survivorship, and
satisfaction. Our findings support the hybrid construct—cemented femoral stem combined with
an uncemented acetabular component—as a safe and effective strategy in this vulnerable
population, offering favorable mid-term outcomes and low complication rates.
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The observed difference in dislocation rates between dual mobility and fixed-bearing constructs
deserves specific consideration. Although the multicenter design introduced heterogeneity in
acetabular bearing selection, this allowed a clinically meaningful comparison within a
homogeneous hybrid fixation framework.

The significantly lower dislocation rate observed in the dual mobility group supports the growing
evidence that dual mobility bearings provide enhanced stability in elderly and high-risk patients,
particularly when a posterior approach is used [12-13]. Importantly, this benefit was achieved
without an increase in other complications, including infection, aseptic loosening, or periprosthetic
fracture.

These findings indicate that the favorable outcomes observed in the overall cohort are partly
driven by the use of dual mobility bearings, which should therefore be considered a key
component of contemporary hybrid THA strategies in elderly patients rather than a secondary or
marginal factor.

Our results are consistent with large registry-based studies highlighting the mechanical safety and
durability of cemented femoral stems in older adults. Data from major registries, including the
American Joint Replacement Registry (AJRR), have consistently shown that cemented fixation
significantly reduces the risk of both intraoperative and postoperative femoral fractures in
patients over 65 years of age [7,18,19]. These observations are further supported by Briiggemann
et al. [8], who identified uncemented fixation and advanced age as major risk factors for
intraoperative femoral fractures in a national cohort exceeding 200,000 primary THAs.

Within this context, hybrid fixation emerges as a clinically relevant middle ground between fully
cemented and fully uncemented THA in elderly patients. In the present cohort, low rates of
periprosthetic femoral fracture (0.5%), dislocation (1.2%), and revision (~1.2%) were observed.
Fully cemented constructs have long been considered the reference standard in octogenarians,
largely due to their consistently low rates of periprosthetic femoral fracture—reported below 0.5%
in contemporary registry data [20,21]. However, these advantages may be counterbalanced by
longer operative times and the potential risk of bone cement implantation syndrome in frail
patients [22].

By contrast, fully uncemented THA, although often associated with shorter surgical times, remains
burdened by a substantially higher incidence of early periprosthetic femoral fractures in elderly
patients with age-related bone loss, with reported rates exceeding 3.5% in individuals over 75
years [20,23]. In our series, the periprosthetic fracture rate was comparable to that of fully
cemented stems while avoiding routine acetabular cementation. Likewise, the overall dislocation
rate of 1.2% compares favorably with the 2.1%—3.8% reported for fully uncemented THA in similar
elderly populations [21]. Although the selective use of dual-mobility acetabular components may
have contributed to this finding, the combination of cemented femoral fixation and uncemented
acetabular components appears to provide a balanced strategy optimizing both mechanical
stability and biological fixation. These results are in line with previous studies reporting improved
survivorship of hybrid constructs compared with fully cemented and fully uncemented fixation in
older patients [24].
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Regarding long-term performance, cemented polished femoral stems have demonstrated
excellent survivorship. Babazadeh et al. [9], analyzing over 200,000 procedures from the
Australian registry, reported lower revision rates for cemented stems compared with commonly
used uncemented designs up to 17 years postoperatively. Similar long-term outcomes have been
described by Firestone et al. [25] and Park et al. [26], particularly with polished, tapered designs.
The sustained clinical success of Charnley-type stems, even in osteoporotic bone, further supports
the reliability of cemented femoral fixation in elderly patients [27,28].

Hybrid fixation leverages the complementary strengths of both fixation principles: immediate
mechanical stability on the femoral side and durable biological fixation at the acetabulum.
Favorable survivorship and functional outcomes with hybrid constructs have been reported at
mid- and long-term follow-up [24,25,28-30]. Consistently, our cohort demonstrated substantial
functional improvement and high satisfaction, with marked increases in Oxford Hip Scores and the
vast majority of patients reporting the highest satisfaction levels. These findings are concordant
with prior registry and clinical studies documenting favorable patient-reported outcomes
following cemented and hybrid THA in elderly populations [15,31].

This study has several limitations that should be acknowledged. First, the multicenter design
introduced heterogeneity in acetabular component selection, with different bearing strategies
adopted across institutions. Although this reflects real-world clinical practice, it represents a
relevant source of variability that may have influenced specific outcomes, particularly instability-
related events.

Second, the retrospective nature of the study precluded full control over surgical technique. In
particular, details related to cementing technique—an important factor influencing the
performance and survivorship of cemented femoral stems—could not be standardized or analyzed
in detail across centers.

Although elderly patients are often assumed to have lower functional demands, this factor should
be interpreted with caution. In the present cohort, postoperative Oxford Hip Scores reached values
consistent with excellent function, suggesting that the high levels of patient satisfaction observed
cannot be solely attributed to reduced activity expectations and are more likely reflective of
meaningful functional recovery.

Although the use of different acetabular bearings across centers represents a source of
heterogeneity, the availability of detailed subgroup data allowed us to directly assess its impact
on clinical outcomes, thereby strengthening the robustness and transparency of the present
analysis.

Finally, no multivariable regression analysis was performed to identify independent risk factors for
complications, as the low number of adverse events limited the statistical power for such analyses.

Conclusion

In a population of patients aged over 75 years undergoing primary total hip arthroplasty, the
hybrid construct combining a cemented femoral stem with a press-fit acetabular component
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demonstrated excellent mid-term outcomes. The approach was associated with low complication
rates, high patient satisfaction, and strong implant survivorship, even under conservative
analytical assumptions. Cemented femoral fixation, especially using modern techniques, provided
reliable mechanical stability in elderly patients with reduced bone quality, while the use of
uncemented cups preserved bone stock and facilitated biological integration. Overall, hybrid
fixation represents a safe, effective, and balanced solution for elderly patients, warranting
continued use and further investigation in long-term prospective studies.

Bibliography

1.

Laboudie P, Hamadouche M. Cementing technique of the femur in primary THA: the French
paradox. EFORT Open Rev. 2025 Jun 2;10(6):361-368. doi: 10.1530/EOR-2025-0053. PMID:
40459160; PMCID: PMC12139596.

Bunyoz KI, Malchau E, Malchau H, Troelsen A. Has the Use of Fixation Techniques in THA Changed
in This Decade? The Uncemented Paradox Revisited. Clin Orthop Relat Res. 2020 Apr;478(4):697-
704. doi: 10.1097/CORR.0000000000001117. PMID: 31899744; PMCID: PMC7282602.

Satalich JR, Lombardo DJ, Newman S, Golladay GJ, Patel NK. Cementation in total hip arthroplasty:
history, principles, and technique. EFORT Open Rev. 2022 Dec 7;7(11):747-757. doi: 10.1530/EOR-
22-0002. PMID: 36475555; PMCID: PMC9780613.

Giebel G, Hardt S, Perka C, Ascherl R. The cemented stem in hip arthroplasty - state of the art
technique and recommendations. EFORT Open Rev. 2024 Nov 8;9(11):1047-1059. doi: 10.1530/EOR-
23-0202. PMID: 39513730; PMCID: PMC11619722.

Cassar-Gheiti AJ, McColgan R, Kelly M, Cassar-Gheiti TM, Kenny P, Murphy CG. Current concepts and
outcomes in cemented femoral stem design and cementation techniques: the argument for a new
classification system. EFORT Open Rev. 2020 Apr 2;5(4):241-252. doi: 10.1302/2058-5241.5.190034.
PMID: 32377392; PMCID: PMC7202038.

Springer BD, Hubble MJW, Howell JR, Moskal JT. Cemented Femoral Stem Fixation: Back to the
Future. J Arthroplasty. 2023 Jul;38(7 Suppl 2):538-544. doi: 10.1016/j.arth.2023.04.023. Epub 2023
Apr 21. PMID: 37086929.

Kelly M, Chen AF, Ryan SP, Working ZM, Porter KR, De A, Mullen K, Kagan R. Cemented Femoral
Fixation in Total Hip Arthroplasty Reduces the Risk of Periprosthetic Femur Fracture in Patients 65
Years and Older: An Analysis From the American Joint Replacement Registry. J Arthroplasty. 2023
Jul;38(7 Suppl 2):5351-S354. doi: 10.1016/j.arth.2023.04.039. Epub 2023 Apr 25. PMID: 37105331.

Briiggemann H, Dalen I, Bache-Mathiesen LK, Fenstad AM, Hallan G, Fosse L. Incidence and risk
factors of intraoperative periprosthetic femoral fractures during primary total hip arthroplasty:
218,423 cases reported to the Norwegian Arthroplasty Register between 1987 and 2020. Acta
Orthop. 2022 Apr 6;93:405-412. doi: 10.2340/17453674.2022.2431. PMID: 35383855; PMCID:
PM(C8985217.



358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393

394
395
396

397
398
399
400

401
402
403
404

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Babazadeh S, de Steiger RN, Holder C, van Bavel D. Cemented Polished Tapered Stems Have Lower
Revision Rates Than Commonly Used Cementless Implant up to 17 Years of Follow-Up: An Analysis
of 201,889 Total Hip Replacements From the Australian Orthopedic Association National Joint
Replacement Registry. J Arthroplasty. 2022 Jan;37(1):110-118. doi: 10.1016/j.arth.2021.09.013.
Epub 2021 Sep 28. PMID: 34592358.

Radaelli M, Buchalter DB, Mont MA, Schwarzkopf R, Hepinstall MS. A New Classification System for
Cementless Femoral Stems in Total Hip Arthroplasty. J Arthroplasty. 2023 Mar;38(3):502-510. doi:
10.1016/j.arth.2022.09.014. Epub 2022 Sep 17. PMID: 36122690.

Ebied A, Ebied AA, Badr |, Affara M, Marei S. Medium-term outcome of the Libra® cemented versus
cementless stems in primary dual mobility total hip arthroplasty. BMC Musculoskelet Disord. 2023
Aug 21;24(1):663. doi: 10.1186/s12891-023-06799-8. PMID: 37599372; PMCID: PMC10440918.

Prudhon JL. Dual-mobility cup and cemented femoral component: 6 year follow-up results. Hip Int.
2011 Nov-Dec;21(6):713-7. doi: 10.5301/HIP.2011.8846. PMID: 22117262.

Caton JH, Prudhon JL, Ferreira A, Aslanian T, Verdier R. A comparative and retrospective study of
three hundred and twenty primary Charnley type hip replacements with a minimum follow up of
ten years to assess whether a dual mobility cup has a decreased dislocation risk. Int Orthop. 2014
Jun;38(6):1125-9. doi: 10.1007/s00264-014-2313-2. Epub 2014 Apr 16. PMID: 24737147; PMCID:
PMC4037498.

Tanzer M, Graves SE, Peng A, Shimmin AJ. Is Cemented or Cementless Femoral Stem Fixation More
Durable in Patients Older Than 75 Years of Age? A Comparison of the Best-performing Stems. Clin
Orthop Relat Res. 2018 Jul;476(7):1428-1437. doi: 10.1097/01.bl0.0000533621.57561.a4. Erratum
in: Clin Orthop Relat Res. 2020 May;478(5):1131. doi: 10.1097/CORR.0000000000001213. PMID:
29683803; PMCID: PMC6437589.

Toci GR, Magnuson JA, DeSimone CA, Stambough JB, Star AM, Saxena A. A Systematic Review and
Meta-Analysis of Non-database Comparative Studies on Cemented Versus Uncemented Femoral
Stems in Primary Elective Total Hip Arthroplasty. J Arthroplasty. 2022 Sep;37(9):1888-1894. doi:
10.1016/j.arth.2022.03.086. Epub 2022 Apr 6. PMID: 35398225.

Ahmad MA, Xypnitos FN, Giannoudis PV. Measuring hip outcomes: common scales and checklists.
Injury. 2011 Mar;42(3):259-64.

Brokelman RBG, Haverkamp D, van Loon C, Hol A, van Kampen A, Veth R. The validation of the visual
analogue scale for patient satisfaction after total hip arthroplasty. Eur Orthop Traumatol. 2012
Jun;3(2):101-5

Sassoon AA, Taylor JM, Jimenez E, Stancil R, Cannady D, De A. Periprosthetic Fractures: A Rising Tide
of Hip Arthroplasty Failure Noted in the American Joint Replacement Registry and the Preventative
Role of Cemented Stems. J Arthroplasty. 2024  Sep;39(9S52):5454-S458.  doi:
10.1016/j.arth.2024.06.038. Epub 2024 Jul 1. PMID: 38959986.

Springer BD, Etkin CD, Shores PB, Gioe TJ, Lewallen DG, Bozic KJ. Perioperative Periprosthetic Femur
Fractures are Strongly Correlated With Fixation Method: an Analysis From the American Joint
Replacement Registry. J Arthroplasty. 2019 Jul;34(7S):5352-5354. doi: 10.1016/j.arth.2019.02.004.
Epub 2019 Feb 10. PMID: 30852066.



405

406

407
408

409
410
411
412

413
414
415
416

417
418
419
420

421
422
423

424
425
426
427

428
429
430
431

432
433
434

435
436
437

438
439
440
441

442

443
444

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

National Joint Registry (NJR). 21st Annual Report 2024. London: HQIP; 2024.
AOANIJRR. Hip, Knee and Shoulder Arthroplasty: 2024 Annual Report. Adelaide: AOA; 2024

Donaldson AJ, Thomson HE, Harper NJ, Kenny NW. Bone cement implantation syndrome. Br J
Anaesth. 2009 Jan;102(1):12-22. doi: 10.1093/bja/aen328. PMID: 19059919

Lamb JN, Matharu GS, Redmond A, Judge A, West RM, Pandit HG. Risk Factors for Intraoperative
Periprosthetic Femoral Fractures During Primary Total Hip Arthroplasty. An Analysis From the
National Joint Registry for England and Wales and the Isle of Man. J Arthroplasty. 2019
Dec;34(12):3065-3073.el. doi: 10.1016/j.arth.2019.06.062. Epub 2019 Jul 9. PMID: 31353251.

Fowler AK, Gray AR, Gwynne-Jones DP. Hybrid Fixation for Total Hip Arthroplasty Showed Improved
Survival Over Cemented and Uncemented Fixation: A Single-Center Survival Analysis of 2156 Hips at
12-18 Years. J Arthroplasty. 2019 Nov;34(11):2711-2717. doi: 10.1016/j.arth.2019.06.031. Epub 2019
Jun 20. PMID: 31301914.

Firestone DE, Callaghan JJ, Liu SS, Goetz DD, Sullivan PM, Vittetoe DA, Johnston RC. Total hip
arthroplasty with a cemented, polished, collared femoral stem and a cementless acetabular
component. A follow-up study at a minimum of ten years. J Bone Joint Surg Am. 2007 Jan;89(1):126-
32. doi: 10.2106/JBJS.E.01214. PMID: 17200319.

Park JY, Han HJ, Baik SJ, Kweon SH. Long-term Outcome of Polished Stems in Total Hip Arthroplasty.
Hip Pelvis. 2015 Jun;27(2):83-9. doi: 10.5371/hp.2015.27.2.83. Epub 2015 Jun 30. PMID: 27536608;
PMCID: PMC4972631.

Prudhon JL, Caton JH, Aslanian T. Charnley femoral cemented stem with a permeable and resorbable
cement restrictor and low-viscosity cement - Clinical and radiographical evaluation of 100 cases at a
mean follow-up of 6.55 years. SICOT J. 2019;5:39. doi: 10.1051/sicotj/2019034. Epub 2019 Nov 1.
PMID: 31674903; PMCID: PMC6824441.

Okutani Y, Goto K, Kuroda Y, Kawai T, Okuzu Y, Kawata T, Shimizu Y, Matsuda S. Long-term outcome
of cemented total hip arthroplasty with the Charnley-type femoral stem made of titanium alloy. J
Orthop Sci. 2019 Nov;24(6):1047-1052. doi: 10.1016/j.jos.2019.07.013. Epub 2019 Aug 16. PMID:
31422864.

Gonzdlez Della Valle A, Sharrock N, Barlow M, Caceres L, Go G, Salvati EA. The modern, hybrid total
hip arthroplasty for primary osteoarthritis at the Hospital for Special Surgery. Bone Joint J. 2016
Jan;98-B(1 Suppl A):54-9. doi: 10.1302/0301-620X.98B1.36409. PMID: 26733642.

Gwynne-Jones DP, Gray AR. Cemented or uncemented acetabular fixation in combination with the
Exeter Universal cemented stem. Bone Joint J. 2020 Apr;102-B(4):414-422. doi: 10.1302/0301-
620X.102B4.BJJ-2019-0656.R1. PMID: 32228075.

Alagha MA, Cobb J, Liddle A, Malchau H, Rolfson O, Mohaddes M. Adverse Outcomes after Cemented
and Cementless Primary Elective Total Hip Arthroplasty in 60,064 Matched Patients: A Study of Data
from the Swedish Arthroplasty Register. J Arthroplasty. 2025 Jul;40(7):1738-1744.e2. doi:
10.1016/j.arth.2025.01.003. Epub 2025 Jan 13. PMID: 39814112.






Journal Pre-proof

Acknowledgment: none



Author Contributions: Conceptualization: C. M., M. C., A.B.; Methodology: G. V., M. C.; Investigation: C. M.,
M. C., M. I., P. S.; Data Curation: C. M., M. C.; Formal Analysis: M. C.; Writing — Original Draft: C. M., M. C;
Writing — Review & Editing: G. V., A. B.; Supervision: G. V.



Guardian/Patient's consent

Informed Consent has been obtained from patient or guardian for the study's participation and publication



This study, titled “Hybrid Total Hip Arthroplasty in Patients Aged Over 75: Patient-Reported
Outcomes and Complication Rates”, was conducted in accordance with the ethical standards of the
institutional and national research committees and with the 1964 Helsinki Declaration and its later
amendments.

Ethical approval was obtained from the local Ethics Committee Comitato Etico Regione Toscana

N° 27764 _oss. 19/03/2025

All participants provided informed consent prior to inclusion in the study. Patient data were
anonymized before analysis to ensure confidentiality. No additional interventions, beyond standard
clinical practice, were performed for research purposes.



This research did not receive any specific grant from funding agencies in the public, commercial or not-for-
profit sectors.



Declaration of interests

The authors declare that they have no known competing financial interests or personal relationships
that could have appeared to influence the work reported in this paper.

(1 The authors declare the following financial interests/personal relationships which may be considered
as potential competing interests:



