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Methods: Cemented, hybrid and cementless fixations were assessed in patients under 50 years
old with a minimum follow-up of 8 years. Loosening, demarcation, complications, and prosthesis
survival were assessed. Functional analysis was performed with the modified Harris Hip Score
and Visual analogue scale was collected.

Results: Final series consisted in 222 patients. Significant improvement was observed regarding
mHHS and VAS score in each group. We observed statistically significant difference regarding
demarcation between the groups (p<.001). The higher rate of acetabular and femoral stem
loosening was observed in the cemented (20.0%) and hybrid (18.9%) group. The lowest prosthesis
survival rate after 16 years was observed in hybrid group (p <.001).

Conclusion: Total hip replacement has good long-term clinical and functional outcomes. The
lowest rate of prosthesis survival was observed in hybrid group with 84.2% after 16 years.

© 2024 SECOT. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Reemplazo total de cadera en pacientes menores de 50 afios: jtiene la fijacion no
cementada mejores resultados?

Resumen

Introduccion: En los Gltimos afnos se ha incrementado el uso de la fijacion no cementada en
artroplastia de cadera, especialmente en pacientes jovenes. El propdsito de nuestro estudio
fue analizar comparativamente los resultados a largo plazo de artroplastias de cadera realizadas
en pacientes menores de 50 anos utilizando fijacion cementada, hibrida y no cementada.
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Método: Realizamos un estudio retrospectivo incluyendo adultos menores de 50afos con un
seguimiento minimo de ocho afnos. Se confeccionaron tres grupos de estudio segln la fijacion
(total cementada, no cementada e hibrida). La evaluacion clinica/funcional fue realizada con
el score modificado de cadera de Harris (mHHS) y la escala visual analoga del dolor (EVA).
Registramos signos de radiolucencia, aflojamiento y supervivencia en cada grupo.

Resultados: La serie quedé conformada finalmente por 222 pacientes. Cada grupo mostrd
mejoria significativa en las escalas de mHHS y EVA. Hubo una diferencia estadisticamente sig-
nificativa al comparar las radiolucencias de los componentes entre los grupos (p <0,001). No
observamos diferencias significativas en la calidad de cementado (p =0,17). El mayor porcentaje
de aflojamiento acetabular (20,0%) y femoral (18,9%) fue observado en las artroplastias cemen-
tadas e hibridas, respectivamente. La supervivencia a 16 anos de seguimiento mostré que las
artroplastias hibridas tienen el porcentaje mas bajo, con 84,2% (p <0,001).

Conclusion: Las artroplastias en pacientes menores de 50 anos tienen buenos resultados clinicos
a largo plazo. Los reemplazos hibridos poseen la menor tasa de supervivencia tras 16 aios de
seguimiento.

© 2024 SECOT. Publicado por Elsevier Espafa, S.L.U. Este es un articulo Open Access bajo la CC

BY-NC-ND licencia (http://creativecommons.org/licencias/by-nc-nd/4.0/).

Introduction

Total hip arthroplasty in patients under 50 years of age has
increased in recent decades.' Due to the increase in life
expectancy and the higher functional demands of this par-
ticular patient group, it is highly likely that revision surgery
will be required at some other time in the remainder of their
lives."?

In recent years, the use of uncemented fixation has
increased worldwide, especially in young patients,* report-
ing prosthetic survival rates above 90% in the long term.*”
There are also some additional advantages, such as reduced
surgical time, lower risk of thromboembolic events and,
in the absence of cement, a subsequently less technically
demanding revision.?

Moreover, in the early days of cemented fixation, differ-
ent authors reported alarming rates of fixation failure (up
to 50%) in the short term in young patients.’'" As a result,
its use was restricted to older patients and those with lower
functional demand.'>"? Later, with improvements in implant
designs and cementation techniques, more recent series
have reported excellent prosthetic survival rates (between
85% and 95%) at more than 10years of follow-up in patients
under 50 years of age.”'° Some international registries, such
as the Norwegian and Finnish registries, have also reported
that prosthetic survival of cemented fixation exceeds that
of other types of fixation in the long term.'*"

Given this lack of consensus regarding the behaviour
of the different types of prosthetic fixation in patients
under 50years of age, we decided to comparatively anal-
yse the clinical, functional and radiological results, as
well as prosthetic survival in patients under 50, compar-
ing three different fixation methods: cemented, hybrid and
non-cemented. Based on our experience and on different
previous studies, our hypothesis was that non-cemented fix-
ation would present better long-term survival rates than the
other two types of fixation.

Method

The study was conducted in accordance with the ethical
standards recognised by the Declaration of Helsinki and reso-
lution 008430 of 1993 and was approved by the Institution’s
Ethics Committee (protocol 11262). Informed consent was
obtained from the patients who participated in the study.
A retrospective comparative study was conducted in con-
secutive patients operated on at our institution between
February 2005 and January 2012. Patients aged 18-49 years
who underwent primary THA for osteoarthritis of the hip
and who completed a minimum follow-up of 8 years were
included. Patients with a history of previous hip surgeries,
septic or rheumatoid arthritis, and oncological pathology
were excluded. Informed consent was obtained from the
patients included in the series prior to the study.

Depending on the type of fixation used, the patients
were grouped into three different categories: group A,
consisting of total cemented arthroplasties; group B, with
patients where hybrid fixation was used (cementless cup and
cemented stem), and group C, where all arthroplasties were
cementless.

The types of prostheses used in this series were:

- Group A: Ogee cup with cemented Charnley stem (Depuy,
Warsaw, Ind, USA) (Fig. 1).

- Group B: Duraloc cup with cemented Charnley stem
(Depuy, Warsaw, Ind, USA).

- Group C: Trident cup with cementless Accolade stem
(Stryker, Mahaw, NJ, USA).

Surgical technique

All surgeries were performed in a laminar air flow oper-
ating theatre under hypotensive spinal anaesthesia by the
same team and using the same surgical technique. Antibi-
otic prophylaxis consisted of the administration of 1g (2 g if
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Figure 1

Male patient aged 46 years with circumferential hip osteoarthritis. (A) Preoperative AP X-ray. (B) Total cemented

replacement, immediate postoperative control. (C, D) Anteroposterior and lateral projection after 14 years of follow-up, with no

signs of loosening.

the patient weighed more than 80kg) of cefazolin, 30 min
before the skin incision. In all cases, the Bauer anterolat-
eral approach'® was used. Initially, acetabular reaming was
performed with implantation of the definitive component
and the corresponding polyethylene insert. In the case of
cementing the acetabular component, this was done man-
ually using low-viscosity cement, ensuring complete and
uniform coverage of the cavity. Then, the preparation of the
femoral canal was performed with progressive rasps prior to
placing the definitive implant. For cemented stems, a dis-
tal plug was placed before implantation and profuse washing
with physiological solution and retrograde cementation with
a gun was performed.

All patients adopted the same rehabilitation protocol,
performing isometric quadriceps and calf exercises on the
first postoperative day and sitting on the edge of the bed.
From the second day on, they began to walk with full weight,
assisted by a walker. According to pain tolerance, they pro-
gressed with the assistance of two Canadian canes for 3
weeks and then completed 3 additional weeks with the use
of a single cane.

Clinical analysis

Information was collected on the following variables
extracted from the institution’s medical records: age, sex,
operated side, body mass index (BMI), and ASA grade.

Clinical/functional evaluation was carried out using the
modified Harris Hip Score [mHHS])"” and the visual analogue
pain scale (VAS),'® respectively. We compared the preoper-
ative values with those of the last visit after surgery, at the
end of this study.

Radiographic analysis

For radiographic analysis, we used anteroposterior (AP) and
lateral (L) projections of both hips with 10° internal rotation.
The appearance of radiological demarcations close to the
acetabular and femoral components was classified according
to the method described by DeLee-Charnley'® and Gruen.?
The quality of cementation was assessed using the Barrack
classification.?'

We defined acetabular loosening as the progression of
radiological demarcation lines>2 mm or component migra-

tion > 3 mm in successive controls.?? Furthermore, cemented
stems were considered loosened when migration of the com-
ponent or cement was observed. Loosening of uncemented
stems was recorded according to the Engh and Massini
classification.?

All images were taken routinely at 30days, 6 and
12 months, and then annually. Data were collected by an
orthopaedic surgeon trained in hip surgery.

Prosthetic complications and survival

Complications reported included dislocation; infection
(according to the criteria described by the MSIS);?* peripros-
thetic fracture (PPF); gluteal insufficiency (defined by the
presence of the Trendelenburg sign in the operated hip) and
deep vein thrombosis (DVT). For the calculation of pros-
thetic survival, we considered revision for any cause as a
cut-off point.

Statistical analysis

Categorical and continuous variables were reported as fre-
quencies or percentages and as means or standard deviation
or median and interquartile range according to their distri-
bution. The Chi-square test (x?) or Fisher’s exact method
were used to evaluate qualitative variables, while the
Student’s t test was used for quantitative variables. The one-
way ANOVA test was used to compare clinical and functional
results before and after surgery during follow-up between
the different groups. The Kaplan-Meier method was used
for prosthetic survival analysis, and the Log-rank test (Man-
tel Cox) was performed to compare survival curves between
study groups. We considered a p value of <.5 as statistically
significant. All data were entered into an Excel® spread-
sheet (Redmond, USA) and calculations were performed
using GraphPad Prism® 9.0 software (La Joya, CA, USA).

Results

During the period mentioned, 233 THAs were performed in
patients younger than 50 years of age. Eleven were excluded
from our study (4 were lost to follow-up and 7 had incom-
plete medical records). The series was finally comprised of
222 patients, with 107 (48.2%) male patients. Groups A,
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Table 1  Preoperative characteristics of different types of fixation and global series.
Variables Global A (cemented) B (hybrid) C (cementless) p
(n: 222) (n: 45) (n: 69) (n: 108)
Age, mean + SD 4M.7+£7.3 42.8+7.2 42.9+7.4 40.5+7.2 .16
Side, n (%)
Left 117 (52.7) 20 (44.4) 33(47.8) 59 (54.6) .96
Right 105 (47.3) 25 (55.6) 36 (52.2) 49 (45.4)
Sex, n (%)
Male 107 (48.2) 18 (40.0) 27 (39.1) 62 (57.4) .10
Female 115 (51.9) 27 (60.0) 42 (60.9) 46 (42.6)
BMI, mean + SD 28.8+2.9 29.2+2.3 28.5+2.9 28.9+3.1 .58
ASA, n (%)
I 33(14.9) 6(13.3) 11 (15.9) 15 (13.9)
Il 168 (75.7) 35(77.8) 46 (66.7) 88 (81.5) .09
1] 21 (9.4) 4(8.9) 12 (17.4) 5 (4.6)
Follow-up (years), mean + SD 10.1+1.3 11.1£1.9 12.6 +4.2 11.4+£3.2 .08

ASA: Anaesthesiologist American Association; BMI: body mass index; SD: standard deviation.

Table 2 Comparison of the mHHS and VAS values between groups, prior to surgery and at last visit.

Variables Group A (cemented) Group B (hybrid) Group C (cementless) p
Pre-op Post-op Post-op Pre-op Post-op

mHHS, mean £ SD 52.5 + 3.6 84.8 + 3.7 51.3 +£ 3.9 82.7 £ 4.5 52.2 +8.7 82.3+5.5 <.01

EVA, mean +SD 7.7+ .9 2.1+ .8 7.9+1.1 1.8.+1.3 8.1+1.3 2.2 +1.7 <.01

mHHS: modified Harris Hip Score; VAS: visual analogue scale.

B, and C consisted of 45, 69, and 108 patients, respec-
tively. No statistically significant preoperative differences
were observed between the groups (Table 1).

Clinical/functional outcomes

When analysing each group individually, a statistically signif-
icant improvement was observed after surgery with respect
to the mHHS and VAS scales (Table 2). However, no significant
differences were observed when comparing the postopera-
tive values between the different groups (Table 3).

Radiographic outcomes

Group A (cemented) presented the highest percentage
(73.3%) of cups with signs of demarcation and group B
(hybrid) presented the highest rate of stems with signs
of demarcation (78.2%), representing a statistically signifi-
cant difference when comparing the three groups (p <.001).
Cementation quality analysis raised no significant differ-
ences between groups A and B (p=.17) (Table 4; Fig. 2).

Complications, revision and prosthetic survival

The overall complication rate was 10.0% (22 patients).
No statistically significant differences were observed when

comparing the complication rates between the groups
(p=.58) (Table 5).

We observed 9 (20.0%) cases of acetabular loosening in
group A, of which 4 (8.8%) patients required revision.

In group B, 3 (4.3%) cases with cup loosening were
observed, in patients who had undergone revision at 10, 11,
and 12 years, respectively. Finally, in group C, no acetabular
components with signs of loosening were found.

Regarding the behaviour of the stems, 4 (8.9%), 13
(18.9%) and 2 (1.8%) patients in groups A, B and C, respec-
tively developed signs of loosening, which was a statistically
significant difference (p=.0003).

We also observed a significant association between revi-
sion and grade C cementation quality according to the
Barrack classification (Fig. 3).

The survival analysis after 16 years of follow-up showed
a significantly lower percentage (84.2%) in patients in the
hybrid replacement group compared to total cemented
(89.9%) and uncemented (94.6%) replacements (p<.001)
(Fig. 4).

The odds ratio observed in group B regarding the risk of
revision versus groups A and C was 2.44 (95% Cl: 1.00-5.96).

Discussion

The most important finding of our study was that no sta-
tistically significant long-term differences were observed
when comparing clinical or functional results between total
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Table 3 Comparison of postoperative clinical and functional values.

A (cemented) B (hybrid) C (cementless) p
Postoperative mHHS, mean + SD 84.8 + 3.7 82.7 £ 4.5 82.3 £5.5 .44
VAS, mean + SD 2.1+ .8 1.8 £ 1.3 2.2+1.7 .37

mHHS: modified Harris Hip Score; VAS: visual analogue scale.

Table 4 Incidence of radiological demarcation around the acetabular and femoral components and the quality of the cemen-
tation cemented.

Group A Group B Group C p

Radiological demarcations, n (%)

Acetabulum 33 (73.3) 21 (30.4) 0 (0) <.001

Femoral stem 25 (55.5) 54 (78.2) 1(.9) <.01
Quality of the cement, n (%)

Grade A 37 (82.2) 43 (62.3) -

Grade B 6 (13.3) 19 (27.5) - 17

Grade C 1(2.2) 6 (8.7) -

Figure 2 Female patient aged 48 years. (A) Preoperative AP projection: left hip osteoarthritis is observed. (B, C) Total hybrid
replacement, immediate postoperative control. (D) Control at 14years: evolution with loosening of the femoral component. (E)
Revision to distal fixation stem with extended femoral osteotomy.

Table 5 Summary of complications according to type of fixation.

Complications Group A (n=45) Group B (n=69) Group C (n=108) p
Luxation, n (%) 0 (.0) 1(1.4) 0 (.0) -
PPI, n (%) 1(2.2) 3(4.3) 4 (3.7) .83
PPF, n (%) 1(2.2) 1(1.4) 3(2.8) .84
Trendelenburg, n (%) 0 (.0) 1(1.4) 2 (1.8) -
DVT, n (%) 2 (4.4) 1(1.4) 2 (1.8) .52
Total, n (%) 4 (8.8) 7 (10.1) 11 (10.2) .96

DVT: deep vein thrombosis; PPF: periprosthetic fracture; PPI: periprosthetic infection.
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significantly lower percentage is observed with hybrid fixation
after 16 years of follow-up.

cemented replacements (group A), hybrid (group B) and
uncemented (group C). However, the prosthetic survival rate
at 16 years was significantly lower in those with hybrid fixa-
tion compared to the rest.

Various authors have described excellent long-term func-
tional results after hip arthroplasty regardless of the type of
fixation used in patients older than 55years.?>?° In young
patients and therefore with greater functional demand,
there is concern that these results may be inferior in the long
term.? However, our findings demonstrated that excellent
mHHS and VAS scores can be achieved in patients younger
than 50 years, regardless of the fixation method (cemented,
hybrid, or cementless).

With the advent of cementless components, the fre-
quency of cemented hip replacement has decreased, and
this is even more pronounced in young patients.'* The
cementing of acetabular components has been associated
with high rates of loosening (between 21% and 34%) in the
long term.?” Furthermore, Exeter’s experience in the field
led to the development of studies such as that of Maggs
et al.,?® who, after analysing 203 THAs, observed an aseptic
loosening rate of 0% after 12.5years of follow-up.

In our study, a higher rate of acetabular loosen-
ing was observed in group A (73.3%) compared to the
before-mentioned authors. We believe that one reason

for this difference could be that in many of the patients
(n=98) included in the study, ultra-high molecular weight
polyethylenes were used instead of highly cross-linked
polyethylenes, which we now know leads to early fixation
failure due to particle production.?’

Regarding femoral stem behaviour, the highest percent-
age of loosening was observed in group B (hybrid), with
18.9%. Kiran et al.?® described a loosening rate of 3.8% after
evaluating 104 patients under 55 years of age who under-
went cemented THA. However, Khatun’s group published
a loosening rate of 2.3% after 20-22 years of follow-up
using the Exeter stem.3® We consider that, despite third-
generation cementing, the use of a distal plug in the femoral
canal, pressurisation, and retrograde cementing with a gun,
there were cases where a uniform cement mantle could not
be obtained around the femoral component, thus explaining
the loosening rate in the present study.?'

We know that a certain degree of deficiency in the
cement mantle around the prosthesis could lead to early
loosening.>? This was observed in our analysis, where there
was a statistically significant association between patients
with grade C (according to Barrack’s classification) and
fixation failure (p<.01). This matches that reported by
Bardou-Jacquet,* where they observed a higher risk of fix-
ation failure in patients with grade C and D when compared
to grade A and B.

Many international registries, such as the Norwegian,'
Finnish' and that of the United Kingdom?** have reported an
increase in the use of cementless components in patients
under 55 years of age in the last decade.

According to the Norwegian registry, regarding the
overall prosthetic survival rate during the last 30 years,
cemented components (70%) exceed that of uncemented
components (50%). However, when adjusting for age, in
patients under 55years, in the last 14years we were able
to observe that this percentage is reversed with a slight
superiority of uncemented components (89% versus 84%).'*

The Parvizi group*® published a meta-analysis where they
compared 13,059 cemented components with 13,067 unce-
mented components, and their conclusions were that, in
terms of survival or revision, there were no statistically
significant differences in the long term. This is consistent
with our findings, where we observed that after 16years
of follow-up, patients in group C had a higher survival
rate (94.6%) than those in group A (89.9%) or B (84.2%). In
addition, we did not observe significant differences when
comparing the rates between hybrid and total cemented
replacements.

Our study is not free from limitations, including its ret-
rospective design and the low number of patients analysed.
Although we did not perform an evaluation of the intrin-
sic comorbidities of the patients, we consider that as it
is a series with young patients, this should not have had
a direct impact on our results. We also believe that being
able to compare three types of fixation frequently used in
hip arthroplasty in this age group, the long-term follow-up
of the series, and the fact that these were patients oper-
ated on by the same surgical team should encourage us to
perform a more appropriately designed study to reinforce
our conclusions.
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Conclusion

Our study suggests that in patients under 50 years of age,
cementless fixation does not present significant clinical or
functional differences in the long term compared to hybrid
or total cemented or cementless fixation. However, regard-
less of our hypothesis, cementless THAs had the highest
survival rate (94.6%), while hybrid fixation had significantly
lower values (84.2%) after 16 years.

Level of evidence

Level of evidence .

Ethical considerations

This article has been approved by the Institutional Review
Board.

Funding

This research did not receive any specific support from pub-
lic sector agencies, the commercial sector or non-profit
entities.

Conflict of interests

The authors have no conflict of interests to declare.

References

1. Felbar D, Zdravkovic V, Jost B. Demographic changes and
surgery caseloads for hip arthroplasty over the last 50years:
a retrospective study. Swiss Med Wkly. 2023;153:40047,
http://dx.doi.org/10.57187/smw.2023.40047.

2. Gallart X, Riba J, Fernandez-Valencia JA, Bori G, Mufoz-
Mahamud E, Combalia A. Hip prostheses in young
adults. Surface prostheses and short-stem prostheses.
Rev Esp Cir Ortop Traumatol (Engl Ed). 2018;62:142-52,
http://dx.doi.org/10.1016/j.recot.2017.10.014.

3. Kumar A, Bloch BV, Esler C. Trends in total hip arthroplasty
in young patients - results from a regional register. Hip Int.
2017;27:443-8, http://dx.doi.org/10.5301/hipint.5000485.

4. Wilson JM, Maradit-Kremers H, Abdel MP, Berry DJ, Mabry
TM, Pagnano MW, et al. Comparative survival of contempo-
rary cementless acetabular components following revision total
hip arthroplasty. J Arthroplasty. 2023;38 Suppl. 7:5194-200,
http://dx.doi.org/10.1016/j.arth.2023.03.093.

5. Mert M, Ermutlu C, Kovalak E, Unkar E, Okur SC. Long term
survival analysis of cementless Spotorno femoral stem in
young patients. Acta Orthop Traumatol Turc. 2019;53:19-23,
http://dx.doi.org/10.1016/j.a0tt.2018.11.004.

6. Pallante GD, Statz JM, Milbrandt TA, Trousdale RT. Pri-
mary total hip arthroplasty in patients 20 years old
and younger. J Bone Joint Surg Am. 2020;102:519-25,
http://dx.doi.org/10.2106/JBJS.19.00699.

7. Shin EH, Moon K. Cementless total hip arthroplasty in young
patients under the age of 30: a minimum 10year follow-up. Hip
Int. 2018;28:507-13.

8. Dorr L, Lucket M, Conaty J. Total hip arthroplasties in patients
younger than 45 years: a nine- to ten-year follow-up study. Clin
Orthop Relat Res. 1990:215-9.

9.

10.

1.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

T148

Chandler HP, Reineck FT, Wixson RL, McCarthy JC. Total hip
replacement in patients younger than thirty years old. A five-
year follow-up study. J Bone Joint Surg Am. 1981;63:1426-34.
Ranawat CS, Atkinson RE, Salvati EA, Wilson PD Jr. Conventional
total hip arthroplasty for degenerative joint disease in patients
between the ages of forty and sixty years. J Bone Joint Surg Am.
1984;66:745-52.

Torchia M, Klassen R, Bianco A. Total hip arthroplasty with
cement in patient less than twenty years old long-term results.
J Bone Joint Surg Am. 1996;78:995-1003.

Nixon M, Taylor G, Sheldon P, Igbal SJ, Harper W. Does bone
quality predict loosening of cemented total hip replacements?
J Bone Joint Surg Am. 2007;89:1303-8.

Kurtz SM, Ms EL, Ong K, Ma KZ, Kelly M, Bozic KJ. Future young
patient demand for primary and revision joint replacement
national projections from 2010 to 2030. Clin Orthop Relat Res.
2009;467:2606-12.

Annual Report 2020. Norwegian Arthroplasty Register.
Norway National Advisory Unit on Arthroplasty and Hip
Fractures. 2020. Available from: http://nrlweb.ihelse.net/
eng/Rapporter/Report2020_english.pdf.

The Finnish Arthroplasty Register. Finnish Arthroplasty Register
per 3 Mar 2021; 2021. https://www.thl.fi/far/#data/hip_km
Bauer R, Kerschbaumer F, Poisel S, Oberthaler W. The trans-
gluteal approach to the hip joint. Arch Orthop Trauma Surg
(1978). 1979;95:47-9, http://dx.doi.org/10.1007/BF00379169.

. Harris W. Traumatic arthritis of the hip after dislocation and

acetabular fractures: treatment by mold arthroplasty an end-
result study using a new method of result evaluation. J Bone
Joint Surg Am. 1969;51:737-55.

Collins SL, Moore RA, Mcquay HJ. The visual ana-
logue pain intensity scale: what is moderate pain in
millimetres? Pain. 1997;72:95-7, http://dx.doi.org/
10.1016/s0304-3959(97)00005-5.

DelLee JG, Charnley J. Radiological demarcation of cemented
sockets in total hip replacement. Clin Orthop Relat Res.
1976:20-32.

Gruen TA, McNeice GMAH. ‘‘Modes of failure’’ of cemented
stem-type femoral components: a radiography analysis of loos-
ening. Clin Orthop Relat Res. 1979:17-27.

Barrack RL, Mulroy RD, Harris WH. Improved cementing tech-
niques and femoral component loosening in young patients with
hip arthroplasty. A 12-year radiographic review. J Bone Joint
Surg Br. 1992;74:385-9.

Kam DCJ, Gardeniers JWM, Veth RPH, Schreurs BW. Good results
with cemented total hip arthroplasty in patients between 40 and
50years of age. Acta Orthop. 2010;81:165-70.

Engh CA, Massin P, Suthers KE. Roentgenographic assessment of
the biologic fixation of porous-surfaced femoral components.
Clin Orthop Relat Res. 1990;257:107-28.

Parvizi J, Tan TL, Goswami K, Higuera C, della Valle
C, Chen AF, et al. The 2018 definition of peripros-
thetic hip and knee infection: an evidence-based and
validated criteria. J Arthroplasty. 2018;33:1309-14.e2,
http://dx.doi.org/10.1016/j.arth.2018.02.078.

Fahlbusch H, Budin M, Volk A, von Rehlingen Prinz
F, Linke P, Citak M, et al. Long-term outcomes of
total hip arthroplasty in patients with developmental
dysplasia of the hip: a minimum 21-year follow-
up. Arch Orthop Trauma Surg. 2023;143:6609-16,
http://dx.doi.org/10.1007/s00402-023-04970-3.

Kiran M, Johnston LR, Sripada S, Mcleod GG, Jari-
wala AC. Cemented total hip replacement in
patients under 55years. Acta Orthop. 2018;89:152-5,
http://dx.doi.org/10.1080/17453674.2018.1427320.

Cho CH, Pijls BG, Abrahams JM, Roerink A, Katem-
bwe R, Baker A, et al. Migration patterns of
acetabular cups: a systematic review and meta-


dx.doi.org/10.57187/smw.2023.40047
dx.doi.org/10.1016/j.recot.2017.10.014
dx.doi.org/10.5301/hipint.5000485
dx.doi.org/10.1016/j.arth.2023.03.093
dx.doi.org/10.1016/j.aott.2018.11.004
dx.doi.org/10.2106/JBJS.19.00699
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0210
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0215
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0220
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0225
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0230
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0235
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0240
http://nrlweb.ihelse.net/eng/Rapporter/Report2020_english.pdf
http://nrlweb.ihelse.net/eng/Rapporter/Report2020_english.pdf
https://www.thl.fi/far/#data/hip_km
dx.doi.org/10.1007/BF00379169
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0260
dx.doi.org/10.1016/s0304-3959(97)00005-5
dx.doi.org/10.1016/s0304-3959(97)00005-5
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0270
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0275
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0280
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0285
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0290
dx.doi.org/10.1016/j.arth.2018.02.078
dx.doi.org/10.1007/s00402-023-04970-3
dx.doi.org/10.1080/17453674.2018.1427320

Revista Espanola de Cirugia Ortopédica y Traumatologia 69 (2025) T142-T149

28.

29.

30.

31.

analysis of RSA studies. Acta Orthop. 2023;94:626-34,
http://dx.doi.org/10.2340/17453674.2023.24580.

Maggs JL, Smeatham A, Whitehouse SL, Charity J,
Timperley AJ, Gie GA. The Exeter Contemporary
flanged cemented acetabular component in primary

total hip arthroplasty. Bone Joint J. 2016;98-B:307-12,
http://dx.doi.org/10.1302/0301-620X.98B3.35901.

Roedel GG, Kildow BJ, Sveom DS, Garvin KL. Total hip
arthroplasty using highly cross-linked polyethylene in
patients aged 50years and younger: minimum 15-year
follow-up. Bone Joint J. 2021;103-B Suppl. B:78-83,

http://dx.doi.org/10.1302/0301-620X.103B7.BJJ-2020-2443R1.

Khatun F, Gill DF, Atrey A, Porteous M. Exeter Uni-
versal cemented femoral component. Bone Joint J.
2020;102-B:1319-23, http://dx.doi.org/10.1302/0301-620X.
102B10.BJJ-2019-1454R1.

Lopreite FA, Pastrian DM, Garabano G, del Sel H. Compor-
tamiento del tallo pulido cementado en el reemplazo total de

cadera con 10anos de seguimiento. Rev ACARO. 2017;3:103-8.

32.

33.

34.

35.

T149

Kenanidis E, Kaila R, Poultsides L, Tsiridis E, Christofilopou-
los P Quality of the femoral cement mantle in
total hip arthroplasty using the direct anterior
hip  approach.  Arthroplast Today. 2020;6:601-6.€2,
http://dx.doi.org/10.1016/j.artd.2020.02.012.
Bardou-Jacquet J, Souillac V, Mouton A, Chauveaux D. Pri-
mary aseptic revision of the femoral component of a cemented
total hip arthroplasty using a cemented technique with-
out bone graft. Orthop Traumatol Surg Res. 2009;95:243-8,
http://dx.doi.org/10.1016/j.0tsr.200904007.

Brittain R, Dawson-bowling S, Goldberg A, Toms A, Young E,
Mccormack V, et al. National Joint Registry UK. 17th Annual
Report, December 2019. 2020.

Toosi N, Adeli B, Timperley AJ, Haddad FS, Maltenfort M, Parvizi
J. Acetabular components in total hip arthroplasty. Is there evi-
dence that cementless fixation is better? J Bone Joint Surg Am.
2013;95:168-74.


dx.doi.org/10.2340/17453674.2023.24580
dx.doi.org/10.1302/0301-620X.98B3.35901
dx.doi.org/10.1302/0301-620X.103B7.BJJ-2020-2443R1
dx.doi.org/10.1302/0301-620X.102B10.BJJ-2019-1454R1
dx.doi.org/10.1302/0301-620X.102B10.BJJ-2019-1454R1
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0330
dx.doi.org/10.1016/j.artd.2020.02.012
dx.doi.org/10.1016/j.otsr.200904007
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0345
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350
http://refhub.elsevier.com/S1888-4415(24)00217-0/sbref0350

	[Translated article] Total hip arthroplasty in patients under 50 years old: Does cementless fixation have better results?
	Introduction
	Method
	Surgical technique
	Clinical analysis
	Radiographic analysis
	Prosthetic complications and survival
	Statistical analysis

	Results
	Clinical/functional outcomes
	Radiographic outcomes
	Complications, revision and prosthetic survival

	Discussion
	Conclusion
	Level of evidence
	Ethical considerations
	Funding
	Conflict of interests
	References


