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ABSTRACT

Introduction: This study presents our experience with revision surgery using total hip arthroplasty with a dual mobility acetabular
cup and a cemented stem as a treatment for failed osteosynthesis in extracapsular fractures. Materials and Methods: A series
of 38 patients operated on by the same surgical team between January 2015 and December 2022 was evaluated. Demographic
data and variables related to the patients’ clinical evolution up to their last follow-up after revision surgery were collected. Func-
tional outcomes were assessed using the Harris Hip Score, the Barthel Index, and the Visual Analog Scale (VAS). Radiological
outcomes were analyzed using the Brooker and Paprosky classifications. Procedure-related complications were also recorded.
Results: The mean patient age was 81.4 years, with an average follow-up period of 28 months. The mean time from osteosynthesis
to revision surgery was 6.5 months. The most frequent femoral defects were classified as Paprosky grades | and IIA. The mean
scores achieved were 86.2 (range: 65-96) on the Harris Hip Score, 91.2 (range: 70-95) on the Barthel Index, and 2.05 (range: 0-5)
on the VAS. Complications included three cases of prosthetic dislocation (7.8%) and two cases of chronic infection (5.2%), both
requiring surgical revision. Conclusions: Salvage treatment for failed osteosynthesis in extracapsular hip fractures using total hip
arthroplasty with a dual mobility acetabular cup and a cemented stem demonstrates favorable clinical and functional outcomes,
with high implant survival rates.
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Cirugia de revision. Vastago monobloque cementado tras el fracaso de la osteosintesis en las fracturas
extracapsulares de cadera

RESUMEN

Introduccidn: Presentamos nuestra experiencia en la cirugia de revision mediante artroplastia total de cadera con cotilo de doble
movilidad y vastago cementado como tratamiento ante el fracaso de la osteosintesis en fracturas extracapsulares. Materiales
y Métodos: Se evalué a 38 pacientes operados por el mismo equipo quirirgico, entre enero de 2015 y diciembre de 2022. Se
recogieron datos demograficos y de variables sobre la evolucidn del paciente hasta el ultimo control clinico después de la cirugia
de revision. La funcién se evalué con el Harris Hip Score y las escalas de Barthel y analdgica visual. Los resultados radiolégicos
se analizaron con las clasificaciones de Brooker y de Paprosky. Se registraron las complicaciones asociadas al procedimiento.
Resultados: La edad media de los pacientes era de 81.4 afios y el seguimiento medio fue de 28 meses. El tiempo medio desde la
osteosintesis hasta la revision fue de 6.5 meses. Los defectos femorales més frecuentes fueron de grados | y [IA de Paprosky. El
Harris Hip Score fue de 86,2 (rango 65-96); el puntaje en la escala de Barthel, de 91,2 (rango 70-95) y el de la escala analdgica
visual, de 2,05 (rango 0-5). Las complicaciones fueron: 3 casos de luxacién de la prétesis (7,8%) y 2 de infeccién crénica (5,2%),
que necesitaron revisién quirurgica. Conclusiones: El tratamiento de rescate ante el fracaso de la osteosintesis de fracturas ex-
tracapsulares mediante artroplastia total de cadera con cotilo de doble movilidad y vastago cementado logra resultados clinicos y
funcionales con una alta supervivencia del implante.
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INTRODUCTION

According to the literature, the rate of revision surgery is projected to increase by 137% between 2005 and
2030," driven by longer life expectancy and higher functional demands among patients. Likewise, primary hip
arthroplasty is increasingly performed in younger patients, reducing prosthesis survival time.> Aseptic loosening
remains the leading cause of femoral revision surgery, followed by chronic infection, periprosthetic fractures,
and recurrent dislocation.**In addition to these etiologies, and despite advancements in osteosynthesis materials,
surgical failure in extracapsular hip fractures is not uncommon, often necessitating both femoral and acetabular
revision.>”’

This study focuses on an elderly patient with high functional demand despite poor bone mineral density, ques-
tionable consolidation potential, possible acetabular articular surface involvement, and a proximal femoral bone
stock defect.”In this scenario, two treatment options have been considered: revision surgery through reosteosyn-
thesis or proximal femoral replacement with a revision stem and acetabular component.®'°

Following the research dynamics established by our center, which previously demonstrated comparable out-
comes between dual-mobility and monopolar cups,'' as well as between cemented monoblock and modular revi-
sion stems,'” this study aims to evaluate the medium-term outcomes of total hip arthroplasty with a dual-mobility
cup and a cemented femoral stem as a treatment for osteosynthesis failure in extracapsular fractures.

MATERIALS AND METHODS
Demographic Data

A descriptive, retrospective, and analytical study was conducted on patients who underwent revision surgery
following failed osteosynthesis for extracapsular hip fractures. The procedure involved a Delta TT One dual-
mobility cup (Lima Corporate, Villanova di San Daniele del Friuli, Italy) and a Lubinus SPII® cemented revision
femoral stem (Waldemar Link, Hamburg, Germany) between January 2015 and December 2022. All surgeries
were performed by the same surgical team.

Inclusion criteria were: age >65 years and revision surgery with the studied prosthesis model performed at
our institution following failed osteosynthesis. Patients were excluded if they had undergone primary surgeries
for degenerative or dysplastic disease, surgeries for pathological proximal femur fractures, revision surgeries
following periprosthetic fractures, or surgeries on both limbs (Figure 1). Demographic, clinical, functional, and
radiological variables were recorded.

76 patients
Dual-mobility cup + Lubinus

SPII® stem
14 patients with 12 patients with 8 patients with 12 patients with
aseptic loosening chronic infection periprosthetic fracture hip osteoarthritis

38 patients

Failure of extracapsular hip fracture
osteosynthesis

Figure 1. Diagram of inclusion and exclusion criteria.
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All patients were evaluated in outpatient clinics preoperatively, postoperatively, and every three months until
their final clinical follow-up. Pre- and postoperative clinical and functional outcomes were assessed using the
Visual Analog Scale (VAS) and the Harris Hip Score (HHS). '* At the last clinical follow-up, the Barthel Index
was also included."

Demographic variables analyzed included the number of prior surgeries, the interval between the last surgery
and the current revision, surgical duration, postoperative transfusion requirements, anesthetic risk classification
according to the American Society of Anesthesiologists (ASA) scale,' and body mass index (BMI).

The degree of femoral bone defect was assessed using the Paprosky classification'®!” preoperatively and intra-
operatively. At outpatient follow-up, heterotopic ossification was classified according to the Brooker classifica-
tion'” while femoral stem viability was evaluated using the criteria of Girard et al.'® and Engh," considering distal
migration >5 mm as stem subsidence.

Surgical Procedure

Preoperative planning involved templating to determine the appropriate stem length and diameter, ensuring at
least 4 cm of cortical contact and a minimum of 90% femoral canal occupation. In all cases, the femoral canal
was reamed 0.5 mm smaller than the final implant diameter.

Patients received intradural anesthesia and antibiotic prophylaxis with 2 g of cefazolin or, in cases of beta-
lactam allergy, 240 mg of clindamycin intravenously.

All surgeries were performed using a posterolateral hip approach. After soft tissue release, osteosynthesis mate-
rial was carefully removed to minimize additional bone loss.

Trial components were used to assess both acetabular articular surface and the required stem length based on
the existing bone defect. The femoral component was cemented before inserting the revision stem, resulting in a
hybrid prosthesis approach in which the dual-mobility cup remained uncemented (Figure 2).

Figure 2. Anteroposterior radiographs of the pelvis. Revision surgery after failure of osteosynthesis in a hip fracture.
A. Cut-out 2 months postoperatively with dynamic hip screw. B. Revision femoral stem and dual-mobility cup after 6 months
of follow-up.
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Postoperatively, isometric exercises were initiated on the first day, with assisted partial weight-bearing begin-
ning on the second day. Patients were discharged following satisfactory clinical and functional evolution.

Statistical Analysis

Data were analyzed using SPSS 22 and XLSTAT for Windows. Categorical variables were expressed as abso-
Iute and relative frequencies, while quantitative variables were presented as means and standard deviations. Nor-
mality testing for both quantitative and qualitative variables was conducted using the Kolmogorov-Smirnov test.
Comparisons between quantitative variables were performed using Student’s t-test, while the %2 test was applied
for qualitative variables. Statistical significance was set at 5%.

RESULTS

We present a series of 38 operated patients (7 men [18.4%] and 31 women [81.6%]), with a mean age of 81.4
years (range 65-100) at the time of revision surgery. Nineteen right (50%) and 19 left (50%) hips were operated
on. Twenty-nine patients (74.4%) had undergone surgery only for the initial extracapsular fracture, while in 9
cases (15.6%), it was the third operation on the affected joint. None of the surgeries were bilateral.

The reason for revision surgery was failure following osteosynthesis in extracapsular hip fractures. The mean
follow-up period was 28.1 months (range 12-66), and no patient was lost to follow-up. The mean length of hos-
pitalization after surgery was 3.1 days (range 3-4).

Before surgery, 18 patients (47%) were classified as ASA II and 20 (53%) as ASA III. The mean body mass
index was 28.8 (range 22-37).

The mean time between osteosynthesis failure and revision surgery was 6.5 months (range 1-26), with 84.3%
of the sample undergoing surgery within three months. On the other hand, the mean surgical time was 120.1
minutes (range 90-190). In the last two years, it was reduced to less than 100 minutes, likely due to the learning
curve of the surgical team. Finally, the mean postoperative transfusion requirement was 1.4 units of red blood
cell concentrate (range 0-5).

Clinical Outcomes

The mean postoperative VAS score was 1.02 (range 0-5), significantly lower than the preoperative score of 7.66
(range 6-9), indicating a statistically significant clinical improvement (p<0.02).

Regarding functional assessment, the mean preoperative Harris Hip Score (HHS) was 58.39 (range 36-68),
classified as a “poor outcome.” At the last clinical follow-up, the mean HHS was 84.32 (range 65-96), indicating
a “good” outcome, with statistically significant differences between pre- and postoperative scores (p<0.001). No
significant differences were found concerning age, sex, or body mass index. However, significantly better clinical
outcomes were observed in patients who had undergone only one prior surgery, had a shorter interval between
osteosynthesis failure and definitive surgery, had a smaller proximal femoral defect according to the Paprosky
classification, and did not experience postoperative complications (p<0.05).

The Barthel Index, assessed at the last clinical follow-up, was 82.63 (range 70-95), corresponding to the catego-
ry of “moderate dependence.” A subgroup analysis revealed statistically significant differences between patients
with a postoperative VAS score <3 and those with a score >3. Similarly, patients with no ossifications or minimal
ossifications according to the Brooker classification had higher Barthel Index scores.

Radiological Outcomes

Based on the Paprosky classification before and after surgery, 18 patients (47.7%) had a type I femoral defect,
13 (34.2%) had a type ITA defect, and 7 (18.4%) had a type IIB defect (Table). Regarding femoral defects, the
longest femoral stem (170 mm) was used in 20 patients (52.6%), the medium-sized stem (150 mm) in 12 patients
(31.6%), and the shortest stem (130 mm) in 6 patients (15.7%). Patients older than 80 years and those with a body
mass index >30 had larger femoral defects (p<0.05).
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Table. Proximal femur defect according to Paprosky’s classification and relationship to stem length.

I 18 (47.7%)
ITA 13 (34.2%)
1IB 7 (18.4%)

130 mm 6 (15.7%)
150 mm 12 (31.6%)
170 mm 20 (52.6%)

The type of revision femoral stem was the same in all patients (Figure 3), but the acetabular fitting depended on
the acetabular defect according to the Paprosky classification. In 35 patients (92.1%), a primary cup was used for
an IIC or lower defect, while in 3 patients (7.9%) with IIIA defects, a revision cup was necessary. All acetabular
components had dual mobility, and there were no significant differences in radiological outcomes, with correct
integration based on Engh’s criteria.

The assessment of heterotopic ossifications using the Brooker classification showed that 26 patients (68.8%)
had no ossifications or type I ossifications, while 8 (21.1%) had type II, and only 3 (7.9%) had significant type III
ossifications. A significant association was found between the presence of ossifications and VAS scores (p=0.01),
but no correlation was observed with HHS scores.

Figure 3. Anteroposterior radiographs of the pelvis. Revision surgery after failed osteosynthesis of a hip fracture.
A. Cut-out one month after surgery with intramedullary nail. B. Revision femoral stem and dual-mobility cup after 10 months
of follow-up.
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Complications

During follow-up, 5 patients (13.2%) experienced complications. Two (5.2%) developed chronic infection
of the revision prosthesis, requiring two-stage revision surgery, in which the same type of prosthesis was re-
implanted in the second stage. Three cases of prosthetic dislocation (7.8%) were recorded: one required surgical
revision, while the other two were managed with closed reduction and expectant management. There were no
cases of component loosening or postoperative neurovascular injury.

Notably, no patients were lost to follow-up, and there were no reported deaths. The implant survival rate was
92.2%, with 7.8% of the sample requiring re-revision.

DISCUSSION

Hip fractures remain a global public health concern, frequently encountered in emergency departments®’*° De-
spite continuous advancements in osteosynthesis materials, failure still occurs, often necessitating reoperation.”
Femoral revision surgery with acetabular reconstruction is a preferred option in tertiary hospitals for patients
with femoral bone stock defects and acetabular involvement, which pose both clinical and surgical challenges.”!°

Historically, various revision implants have been used for femoral reconstruction, with limited success.”'
Cemented stems have high loosening and migration rates due to issues at the bone-implant interface.?® Similarly,
uncemented porous and biologically coated stems have not demonstrated superior outcomes, with revision rates
for aseptic loosening reaching 40% in some series.”*

Following our center’s approach to revision surgery, a combination of a dual-mobility cup and a cemented
monoblock femoral stem was chosen for patients with minor proximal femoral defects (types I, II, IIIA). The
femoral stem used has a physiological double curvature, smooth edges, and calcar support for uniform cement
pressurization. Additionally, its beveled distal region with a reduced diameter minimizes traumatic insertion and
intraoperative complications.

Patients with osteosynthesis failure often experience significant declines in quality of life. However, as dem-
onstrated by the postoperative HHS scores in our study, mobility can be restored to a functional level following
revision surgery, consistent with previously published findings.” Pain relief and improved function allow for a
tolerable level of dependence, reducing caregiver burden and enhancing daily living activities.>® The timing of
revision surgery following osteosynthesis failure is critical, although it should ideally be performed when the
patient is in optimal clinical condition.’¢%

Our clinical and functional outcomes align with the existing literature. Li et al.”® present a retrospective and
descriptive study of 80 patients who underwent surgery after osteosynthesis failure, with a mean follow-up of 10
years and using the same therapeutic approach. The mean HHS was 75.1, with a homogeneous population com-
parable to that of the present study. When comparing the HHS of our patients with those who underwent other
therapeutic options, we found no statistically significant differences. Diranzo-Garcfia et al. reported a mean HHS
of 82.1 at the last clinical follow-up after evaluating the modular femoral stem option.'

In our series, osseointegration between the implant and the bone surface was complete, with no cases of loosen-
ing or increased radiolucency at the studied interface. It is true that the femoral defects included in this study were
less severe than those reported in other series, where the rate of aseptic loosening reaches up to 20% in patients
with a type IIIB femoral defect.?®?’

Notably, in our study, severe femoral defects were associated with a higher complication rate, as three patients
with a type IIB femoral defect required surgical reintervention (p<0.001).

The cumulative survival rate was 92.2% when considering surgical reintervention as a failure, with a minimum
follow-up of 12 months in the studied sample. This survival rate and complication rate are comparable to those
reported by other authors.?

Regarding complications, in the two cases requiring two-stage surgery for chronic infection, the HHS was
lower than the mean at the last clinical follow-up due to the more aggressive surgical treatment and the greater
number of interventions required in these patients. There was no difference in the outcomes of prosthesis disloca-
tion between the case that required surgical revision and the two cases treated with closed reduction. This is likely
due to the good clinical condition of the operated patients compared to the rest, which represents a limitation due
to the heterogeneity of the population.
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One limitation of our study is the absence of a control group to compare this treatment option with others for
osteosynthesis failure. Additionally, the study population is highly heterogeneous, which may introduce biases into
the clinical and functional outcomes. However, strengths of our study include the number of cases analyzed, the
follow-up period, and the continuity in our center’s research line, following several published articles on pelvic
and hip pathology.

CONCLUSIONS
Patients with extracapsular hip fractures are subject to the well-known concept of “one-shot surgery.” However,
after failure, their quality of life and functional capacity should not be permanently compromised. In a second-
stage approach, acetabular fitting with a dual-mobility cup and proximal femoral replacement using a cemented
monoblock stem represents a viable option, offering acceptable clinical, radiological, and functional outcomes.
In appropriately selected patients, revision surgery may extend functional mobility and pain relief, contributing
to a better quality of life in the final years.
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C. Sanchez Losilla ORCID ID: https://orcid.org/0000-0002-0444-8684 V. Estrems Diaz ORCID ID: https://orcid.org/0000-0002-6829-1559
J. Diranzo Garcia ORCID ID: https://orcid.org/0000-0001-8269-3098 L. Hernandez Ferrando ORCID ID: https://orcid.org/0000-0003-0276-9369

1. Kurtz S, Ong K, Lau E, Mowat F, Halpern M. Projections of primary and revision hip and knee arthroplasty in the
United States from 2005 to 2030. J Bone Joint Surg Am 2007;89(4):780-5. https://doi.org/10.2106/JBJS.F.00222

2. Ong KL, Mowat FS, Chan N, Lau E, Halpern MT, Kurtz SM. Economic burden of revision hip and knee
arthroplasty in Medicare enrollees. Clin Orthop Relat Res 2006;446:22-8.
https://doi.org/10.1097/01.bl0.0000214439.95268.59

3. Amanatullah DF, Howard JL, Siman H, Trousdale RT, Mabry TM, Berry DJ. Revision total hip arthroplasty in
patients with extensive proximal femoral bone loss using a fluted, tapered, modular femoral component. Bone Joint
J2015;97(3):312-7. https://doi.org/10.1302/0301-620X.97B3.34684

4. Sheth NP, Nelson CL, Paprosky WG. Femoral bone loss in revision total hip arthroplasty: evaluation and
management. J Am Acad Orthop Surg 2013;21(10):601-2. https://doi.org/10.5435/JAAOS-21-10-601

5. Yu W, Han X, Chen W, Mao S, Zhao M, Zhang X, et al. Conversion from a failed proximal femoral nail anti-
rotation to a cemented or uncemented total hip arthroplasty device: a retrospective review of 198 hips with previous
intertrochanteric femur fractures. BMC Musculoskelet Disord 2020;21(1):791.
https://doi.org/10.1186/512891-020-03806-0

6. Zhang W, Xavier RPA, Decruz J, Chen YD, Park DH. Risk factors for mechanical failure of intertrochanteric
fractures after fixation with proximal femoral nail antirotation (PFNA II): a study in a southeast Asian population.
Arch Orthop Trauma Surg 2021;141(4):569-75. https://doi.org/10.1007/s00402-020-03399-2

7. Goffin JM, Pankaj P, Simpson A, Seil R, GerichTG. Does bone compaction around the helical blade of a proximal
femoral nail antirotation (PFNA) decrease the risk of cut-out? Bone Joint Res 2013;2(5):79-83.
https://doi.org/10.1302/2046-3758.25.2000150

8. Towle KM, Monnot AD. An assessment of gender-specific risk of implant revision after primary total hip
arthroplasty: a systematic review and meta-analysis. J Arthroplasty 2016;31(12):2941-8.
https://doi.org/10.1016/j.arth.2016.07.047

9. Taylor JW, Frampton C, Rothwell AG. Long-term survival of total hip arthroplasty using implants from different
manufacturers. J Arthroplasty 2018;33(2):491-5. https://doi.org/10.1016/j.arth.2016.07.047

Rev Asoc Argent Ortop Traumatol 2025; 90 (1): 7-14 « ISSN 1852-7434 (online) m



J. F. Garrido Ferrer et al.

10.

12.

13.

14.

15.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Zeng X, Zhan K, Zhang L, Zeng D, Yu W, Zhang X, et al. Conversion to total hip arthroplasty after failed proximal
femoral nail antirotations or dynamic hip screw fixations for stable intertrochanteric femur fractures: a retrospective
study with a minimum follow-up of 3 years. BMC Musculoskelet Disord 2017;18(1):1-7.
https://doi.org/10.1186/s12891-017-1415-6

. Marquina-Moraleda V, Diranzo J, Estrems V, Marco L, Jara F, Herndndez L. Resultados clinicos en cirugia de

revision protésica de cadera con defectos acetabulares leves: estudio comparativo retrospectivo de cotilos con doble
movilidad y cotilos monopolares. Acta Ortop Mex 2023;37(4):221-6. https://doi.org/10.35366/113616
Diranzo-Garcia J, Herndndez-Ferrando L, Estrems-Diaz V, Castillo-Ruipérez L, Zarzuela-Sanchez VM, Bru-Pomer
A. Cirugia de revisioén femoral con vdstagos monobloque de recubrimiento completo. Resultados a largo plazo de 78
casos. Acta Ortop Mex 2021;35(1).33-9. https://doi.org/10.35366/100928

Mahomed NN, Arndt DC, McGrory BJ, Harris WH. The Harris hip score: comparison of patient self-report with
surgeon assessment. J Arthroplasty 2001;16(5):575-80. https://doi.org/10.1054/arth.2001.23716

Cid-Ruzafa J, Damidn-Moreno J. Valoracién de la discapacidad fisica: el indice de Barthel. Rev Esp Salud

Piiblica 1997;71(2):127-37. Available at: https://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S1135-
57271997000200004 &Ing=es&nrm=iso&tlng=es

De Cassai A, Boscolo A, Tonetti T, Ban I, Ori C. Assignment of ASA-physical status relates to anesthesiologists’
experience: a survey-based national-study. Korean J Anesthesiol 2019;72(1):53-9.
https://doi.org/10.4097/kja.d.18.00224

. Della Valle CJ, Paprosky WG. The femur in revision total hip arthroplasty evaluation and classification. Clin Orthop

Relat Res 2004;(420):55-62. https://doi.org/10.1097/00003086-200403000-00009
Brooker AF, Bowerman JW, Robinson RA, Riley LH Jr. Ectopic ossification following total hip replacement.
Incidence and a method of classification. J Bone Joint Surg Am 1973;55(8):1629-32. PMID: 4217797

Girard J, Roche O, Wavreille G, Canovas F, Le Béguec P. Stem subsidence after total hip revision: 183 cases at 5.9
years follow-up. Orthop Traumatol Surg Res 2011;97(2):121-6. https://doi.org/10.1016/j.0tsr.2010.10.006

. Engh CA, Bobyn JD. The influence of stem size and extent of porous coating on femoral bone resorption after

primary cementless hip arthroplasty. Clin Orthop Relat Res 1988;(231):7-28. PMID: 3370887

Anglen JO, Weinstein JN. Nail or plate fixation of intertrochanteric hip fractures: changing pattern of practice: a
review of the American Board of Orthopaedic Surgery database. J Bone Joint Surg Am 2008;90(4):700-7.
https://doi.org/10.2106/JBJS.G.00517

Mulroy WF, Harris WH. Revision total hip arthroplasty with the use of so-called second-generation cementing
techniques for aseptic loosening of the femoral component. A fifteen-year-average follow-up study. J Bone Joint
Surg Am 1996;78(3):325-30. https://doi.org/10.2106/00004623-199603000-00002

Kavanagh BF, Ilstrup DM, Fitzgerald RH. Revision total hip arthroplasty. J Bone Joint Surg Am 1985;67(4):517-26.
PMID: 3980495

Pellicci PM, Wilson PD Jr, Sledge CB, Salvati EA, Ranawat CS, Poss R, et al. Long-term results of revision total
hip replacement. J Bone Joint Surg Am 1985;67(4):513-6. PMID: 3980494

Berry DJ, Harmsen WS, Ilstrup D, Lewallen DG, Cabanela ME. Survivorship of uncemented proximally porous-
coated femoral components. Clin Orthop Relat Res 1995;(319):168-77. PMID: 7554627

LiY, Zhang Y, Yu M, Huang T, Li K, Ye J, et al. Favorable revision-free survivorship of cemented arthroplasty
following failed proximal femoral nail antirotation: A case series with a median follow-up of 10years. BMC
Musculoskelet Disord 2022;23(1):1024. https://doi.org/10.1186/s12891-022-05995-2

Krishnamurthy AB, MacDonald SJ, Paprosky WG. 5- to 13-year follow-up study on cementless femoral
components in revision surgery. J Arthroplasty 1997;12(8):839-47. https://doi.org/10.1016/s0883-5403(97)90152-2
Weeden SH, Paprosky WG. Minimal 11-year follow-up of extensively porous coated stems in femoral revision total
hip arthroplasty. J Arthroplasty 2002;17(4 Suppl 1):134-7. https://doi.org/10.1054/arth.2002.32461

Lachiewicz PF, Soileau ES. What is the survivorship of fully coated femoral components in revision hip
arthroplasty? Clin Orthop Relat Res 2015;473:549-54. https://doi.org/10.1007/s11999-014-3689-4

m Rev Asoc Argent Ortop Traumatol 2025; 90 (1): 7-14 « ISSN 1852-7434 (online)



