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Abstract — Revision total hip arthroplasty in the setting of Paprosky type
I11A acetabular defects poses a major surgical challenge because of superolateral
bone loss, migration of the hip centre of rotation, and altered hip biomechanics.
The aim of this study was to analyse the biomechanical rationale, clinical
outcomes, and early functional outcomes of reconstructing Paprosky type 1A
defects using a tantalum buttress augment.

A retrospective analysis was performed of six patients (five women and one
man) with a mean age of 69 years and a minimum follow-up of four years. The
inclusion criterion was an intraoperatively confirmed Paprosky type I11A acetab-
ular defect. In four patients, revision was performed according to a two-stage
protocol for periprosthetic joint infection, whereas in two it was undertaken for
aseptic loosening. Reconstruction was achieved using a tantalum buttress aug-
ment in combination with an uncemented tantalum acetabular cup, resulting in a
stable monoblock construct.

Clinical assessment using the Harris Hip Score (HHS) demonstrated a 26%-
30% improvement at 6 months postoperatively compared with preoperative val-
ues, indicating an early functional benefit. At 4-year follow-up, no signs of me-
chanical instability or radiographic loosening were identified.

These findings confirm that the tantalum buttress augment provides stable pri-
mary fixation, reliable osseointegration, and clinically significant functional im-
provement in the management of Paprosky type 111A acetabular defects.

Keywords: revision total hip arthroplasty; Paprosky I11A; acetabular defect;
tantalum augment; buttress augment; monoblock construct; Harris Hip Score.

1. INTRODUCTION

Revision total hip arthroplasty (rTHA) accounts for an increasing proportion of or-
thopaedic practice worldwide. The growing number of primary arthroplasties, the ex-
pansion of indications to younger and more active patients, and increasing life expec-
tancy have led to a progressive rise in the need for revision procedures. One of the most
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serious problems in revision surgery is acetabular bone loss, which makes it difficult to
achieve stable primary fixation and long-term osseointegration.*

The William G. Paprosky classification remains the gold standard for the assessment
of acetabular defects in revision surgery. Type Il1A defects are characterised by sub-
stantial superoposterior bone loss, proximal migration of the centre of rotation of more
than 3 cm, a compromised superior wall, and often reduced bony coverage of the im-
plant. Although column stability is usually relatively preserved, the biomechanical
disturbance is substantial. The elevated centre of rotation leads to a reduced abductor
lever arm, increased loading of the polyethylene liner, and a higher risk of dislocation
and aseptic loosening. (Figure 1, Figure 2).

Figure 1: Main characteristics of Paprosky type I11A defects: intact posterior column
(A); substantial superoposterior bone loss with proximal migration of the centre of ro-
tation >3 cm (B); absence of medial migration and preservation of Kohler’s line(C).
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Figure 2: Preoperative radiograph showing the radiographic criteria for a Paprosky
type 1A acetabular defect.

The main goals of reconstruction of Paprosky type I11A defects include:
e restoration of the anatomic hip centre of rotation;
e achievement of stable primary fixation;
e creation of conditions for secondary biological osseointegration;
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e minimisation of the risk of dislocation and mechanical instability.

Historically, various surgical options for managing extensive acetabular defects are
considered, including structural bone grafts, antiprotrusio cages, jumbo cups, custom
triflange implants, and impaction bone grafting*®*’. However, these methods are asso-
ciated with several limitations, including graft resorption, prolonged time to biological
integration, mechanical instability, and the need for complex custom implant manufac-
ture. High revision rates have been reported in massive defects, particularly in Paprosky
type I1A lesions.

In this context, porous metal implants, particularly tantalum systems, have assumed
major importance. Tantalum is characterised by the following features: (Figure 3)

¢ high three-dimensional porosity (70-80%);

¢ alow modulus of elasticity close to that of cancellous bone;
e a high coefficient of friction at the implant-bone interface;
e proven osteoinductivity.

Trabecular Metal Tantalum Posterior Buttress Augment
for Acetabular Revision

High Three-Dimensional Porosity
{70-80%)

Low Modulus of Elasticity, Close to
That of Cancellous (Spongy) Bone

High Coefficient of Friction

at the Impiamt—Bone Interface

Figure 3: Primary advantages of tantalum augments.

The tantalum buttress augment is particularly well suited to superolateral segmental
Paprosky type I11A defects. It restores iliac support, reduces migration of the centre of
rotation, and allows stable implantation of a revision cup, whether uncemented or ce-
mented, including dual mobility systems in patients at high risk of dislocation.

Modular tantalum augments allow anatomical filling of segmental defects and res-
toration of superolateral support. The modularity of the system permits the creation of
a monoblock construct by placing a thin layer of high-viscosity bone cement between
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the individual modules. This monoblock design principle minimises micromotion be-
tween the components and provides a stable mechanical basis for secondary osseointe-
gration.?

The potential for biological fixation and osseointegration makes tantalum implants
suitable for the reconstruction of severe acetabular bone loss, including Paprosky type
111 A defects and cases associated with pelvic discontinuity. In such complex situations,
they represent a valuable alternative to traditional antiprotrusio cages. Rather than re-
lying on a structural allograft—cage construct, the use of a cup-cage reconstruction in-
corporating trabecular metal (TM) components has been proposed, providing enhanced
biological integration and long-term mechanical stability.®

2.MATERIALS AND METHODS

The present study is a retrospective analysis of a consecutive series of patients who
underwent revision total hip arthroplasty with reconstruction of Paprosky type I11A ac-
etabular defects using a tantalum buttress augment.

A total of six patients (six hip joints) with a mean age of 69 years were included in
the study. Five were women and one was a man. The inclusion criterion was an in-
traoperatively identified acetabular defect classified as Paprosky type I11A. Classifica-
tion was performed after explantation of the previous components and direct intraoper-
ative assessment of the bone defect.

In four patients, the indication for revision surgery was periprosthetic joint infection
treated according to a two-stage protocol, with initial explantation and placement of an
antibiotic spacer followed by reimplantation after control of the infection. In the re-
maining two patients, revision was undertaken for aseptic loosening of the acetabular
component.

After preparation of the acetabular bed, reconstruction was performed by placing a
tantalum augment in a buttress configuration in order to restore superolateral support
and the centre of rotation. An uncemented tantalum acetabular cup was implanted using
a press-fit technique. A stable monoblock construct was created between the augment
and the cup, ensuring mechanical integration of the two components and minimising
micromotion at the interface. Primary stability was achieved by press-fit fixation, with
additional screw fixation when necessary.

3. RESULTS

Clinical evaluation was performed using the Harris Hip Score (HHS) preoperatively,
at 6 months postoperatively, and at final follow-up. At 6 months postoperatively, a
mean 28% improvement in HHS was observed compared with preoperative values.
Follow-up extended to 4 years and included assessment of pain, functional capacity,
and hip stability.

No clinical or laboratory evidence of reinfection was observed in the patients who
underwent revision for periprosthetic joint infection (PJI).
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Radiographic evaluation was performed using standard anteroposterior pelvic radi-
ographs and lateral views of the hip. The position of the acetabular cup and augment,
the presence of radiolucent lines, component migration, and any breakage of fixation
screws were assessed. Signs of loosening were defined as migration of more than 3
mm, progressive radiolucent lines, change in implant position, or significant pain. (Fig-
ure 4)

Figure 4: Follow-up radiographs: postoperative (A) and 6 months postoperatively (B).

The observed 28% improvement in HHS at 6 months demonstrates a clinically sig-
nificant early functional benefit of the reconstructive technique in the absence of major
intraoperative or postoperative complications.

4. DISCUSSION

Reconstruction of Paprosky type I11A acetabular defects remains one of the greatest
challenges in revision hip arthroplasty. The main problem in these defects is superol-
ateral bone loss, which leads to proximal migration of the centre of rotation and altered
hip biomechanics. Restoration of the anatomic centre of rotation and achievement of
stable primary fixation are critical factors for long-term implant survivorship.t

In a series of seven patient with Paprosky 3-4 defact, Kinov et al. report excellent
short-term result with stable primary stability and full osteontegration on the 3™ post
op. mount. Complications such as dislocation and ectopic ossification ( Broeker type
3) are also reported.!*

In the published series by Spranz et al., survivorship of the acetabular component in
Paprosky type Il A defects reconstructed with a modular tantalum augment and a ce-
mented cup reached 96.2% at a mean follow-up of 4.5 years.® These results are compa-
rable to those reported by Algwbani et al., who found 100% acetabular component sur-
vivorship with tantalum augments at a mean follow-up of 6.25 years.® Flecher et al.
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reported survivorship of 92.3% in Paprosky type 11l defects,” whereas Eachempati et
al. reported 100% survivorship in Paprosky type IIIA/IIIB defects.® Comparison of
these results suggests that tantalum augments provide a stable mechanical foundation
in severe acetabular defects.

Radiographic stability in the series by Fonseca Neto et al. demonstrated 100% fixa-
tion in Paprosky type IH1A/111B defects at a mean follow-up of 39.4 months.2 This sup-
ports the concept of high primary stability owing to the high coefficient of friction and
three-dimensional porosity of tantalum. The biomechanical characteristics of porous
tantalum, including a modulus of elasticity close to that of cancellous bone and high
osteoconductivity, have been described in detail by Levine et al.’® These properties al-
low deep bone ingrowth and stable secondary fixation.

In addition to standard modular augments, custom trabecular titanium implants in
Paprosky type Il defects have shown significant functional improvement.3 However,
custom implants are associated with higher cost and longer manufacturing times, mak-
ing modular tantalum augments a more practical option in everyday clinical practice.?

Of particular interest is systemic exposure to tantalum. In the series by Spranz et al.,
elevated mean serum tantalum concentrations (0.16 pg/L) were found compared with
controls.® Briiggemann et al. also reported elevated blood levels following implantation
of tantalum components.® Although tantalum is considered a biocompatible metal,'® the
long-term clinical significance of elevated serum concentrations remains unclear. At
present, there is no evidence of systemic toxicity, but the need for long-term follow-up
is clear.’

Comparison of cemented and uncemented revision techniques is also relevant.
Whereas the initial recommendations for modular tantalum augments included an im-
paction technique with a press-fit cup,! clinical results have shown that combination
with a cemented cup also provides a stable monoblock construct.t This is particularly
important in patients with poor bone quality or a high risk of dislocation, in whom dual
mobility cups reduce the risk of instability.t

With regard to complications, the rate of aseptic loosening in the analysed series
remains low.1%#, The only cases requiring further revision reported in the published
data were related to infection,! rather than mechanical failure of the augment. This sup-
ports the view that the mechanical stability of tantalum augments is reliable when
proper surgical technique is used.

The limitations of the available studies include relatively small patient series, retro-
spective design, and mid-term follow-up.3. Long-term data beyond 10 years confirm-
ing the durability of reconstruction in Paprosky type I11A defects are lacking. In addi-
tion, direct comparative studies between tantalum augments, custom triflange implants,
and massive structural grafts remain limited.

Tantalum augments have become an important reconstructive option in revision hip
arthroplasty involving severe acetabular bone loss. Owing to their highly porous struc-
ture, high coefficient of friction, and excellent osteoconductive properties, they provide
reliable primary stability and promote biological fixation. Their modular design allows
anatomical restoration of Paprosky type 111 defects, facilitates reconstruction of the hip
centre of rotation, and may reduce the need for structural allografts and complex cage
constructs.*6
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5. LIMITATIONS OF OUR STUDY

The principal limitation of this study is the small sample size, comprising only six
patients, which reflects the relative rarity and complexity of Paprosky type I11A acetab-
ular defects treated with this specific reconstructive technique. Consequently, the sta-
tistical significance and external validity of the findings are limited. Furthermore, the
retrospective nature of the study and the lack of a comparative cohort do not allow
definitive conclusions regarding the superiority of this method over other established
reconstruction strategies. Despite these limitations, the homogeneous patient popula-
tion, consistent surgical technique, and four-year follow-up provide meaningful clinical
and radiographic data that may contribute to the growing body of evidence supporting
the use of tantalum augments in complex acetabular revision surgery. Further investi-
gation would be carried out.

6. CONCLUSION

Available data from published series*3¢!°® demonstrate that tantalum buttress aug-
ments provide stable mechanical fixation, reliable osseointegration, and high mid-term
survivorship in Paprosky type 1A defects. Elevated serum tantalum levels warrant
further investigation, but at present they do not compromise clinical outcome. These
findings support the role of modular tantalum augments as an effective and biomechan-
ically sound reconstructive strategy in complex acetabular revisions and are consistent
with our experience and clinical data, as well as with data from meta-analyses of func-
tional outcomes after revision hip arthroplasty.?

REFERENCES

1. Spranz D, Muller LM, Trefzer R, Hetto P, Nees T, Renkawitz T, Walker T, Reiner
T. Reconstruction of severe acetabular defects (Paprosky type I11A) in total hip ar-
throplasty using modular tantalum augments in combination with a cemented cup.
International Orthopaedics. 2024;48:3083-3090.1SSN: 0341-2695 (Print); 1432-
5195 (Online).

2. Fonseca Neto CEBR, Lima MMS, Rabello BT, Sena LS, Zacaron Janior LC, Viana
MT. Radiographic evaluation of 19 patients with Paprosky 3A and 3B submitted to
acetabular review with trabecular metal wedge. Revista Brasileira de Ortopedia.
2018;53(1):94-100.

ISSN: 2255-4971 (Online); 0102-3616 (Print).

3. Martinez WF, Bochatey EJ, Lopreite FA. Short- to mid-term outcomes of custom
trabecular titanium acetabular components for severe Paprosky |11 defects. Journal
of Orthopaedic Reports. 2025.1SSN: 2773-157X (Online)

4. Siegmeth A, Duncan CP, Masri BA, Kim WY, Garbuz DS. Modular tantalum aug-
ments for acetabular defects in revision hip arthroplasty. Clin Orthop Relat Res.
2009 Jan;467(1):199-205. doi: 10.1007/s11999-008-0549-0. Epub 2008 Oct 16.
PMID: 18923882; PMCID: PMC2600994.

5. Spranz D, Miller LM, Trefzer R, Hetto P, Nees T, Renkawitz T, Walker T, Reiner
T. Reconstruction of severe acetabular defects (Paprosky type 111 A) in total hip

Journal of The Bulgarian Orthopedic and Trauma Association, VVol.63/1-2026, ISSN 2815-3715
140



Article— Posterior-buttress augmentation in Paprosky type I11A acetabular defects: 4-year follow-up

10.

11.

12.

13.

14.

15.

16.

arthroplasty using modular tantalum augments in combination with a cemented cup.
Int Orthop. 2024 Dec;48(12):3083-3090. doi: 10.1007/s00264-024-06334-x. Epub
2024 Sep 27. PMID: 39331066; PMCID: PMC11564221

Spranz, David & Miiller, Lisa-Marie & Trefzer, Raphael & Hetto, Pit & Nees, Timo
& Walker, Tilman & Reiner, Tobias. (2025). Mid-term results of reconstruction
rings used in combination with modular tantalum augments for Paprosky type I11
acetabular defects in revision hip arthroplasty. Journal of Experimental Orthopae-
dics. 12. 10.1002/je02.70489.

Flecher X, Appy B, Parratte S, Ollivier M, Argenson JN. Use of porous tantalum
components in Paprosky two and three acetabular revision. A minimum five-year
follow-up of fifty-one hips. Int Orthop. 2017 May;41(5):911-916. doi:
10.1007/s00264-016-3312-2. Epub 2016 Oct 21. PMID: 27766385.

Eachempati KK, Malhotra R, Pichai S, Reddy AVG, Podhili Subramani AK, Gau-
tam D, Bollavaram VR, Sheth NP. Results of trabecular metal augments in Paprosky
I1IA and 11IB defects: A multicentre study. Bone Joint J. 2018 Jul;100-B(7):903-
908. doi: 10.1302/0301-620X.100B7.BJJ-2017-1604.R1. PMID: 29954197.
Spranz D, Miller LM, Trefzer R, Hetto P, Innmann M, Renkawitz T, Walker T,
Reiner T. Elevated Blood Tantalum Concentrations in Patients Following Recon-
struction of Severe Acetabular Defects in Total Hip Arthroplasty Using Modular
Tantalum Augments in Combination With Uncemented Tantalum Cups. J Arthro-
plasty. 2025 Feb;40(2):467-474. doi: 10.1016/j.arth.2024.05.068. Epub 2024 May
31. PMID: 388235109.

Levine BR, Sporer S, Poggie RA, Della Valle CJ, Jacobs JJ. Experimental and clin-
ical performance of porous tantalum in orthopedic surgery. Biomaterials. 2006
Sep;27(27):4671-81. doi: 10.1016/j.biomaterials.2006.04.041. Epub 2006 Jun 5.
PMID: 16737737.

Paprosky WG, Perona PG, Lawrence JM. Acetabular defect classification and sur-
gical reconstruction in revision arthroplasty. A 6-year follow-up evaluation. J Ar-
throplasty. 1994 Feb;9(1):33-44. doi: 10.1016/0883-5403(94)90135-x. PMID:
8163974.

Saleh KJ, Celebrezze M, Kassim R, Dykes DC, Gioe TJ, Callaghan JJ, Salvati EA.
Functional outcome after revision hip arthroplasty: a metaanalysis. Clin Orthop
Relat Res. 2003 Nov;(416):254-64. doi: 10.1097/01.bl0.0000093006.90435.43.
PMID: 14646768.

AnronoB b, Tanges I1I1, Kunos I1. PeBu3noHHO eHAONPOTE3NpaHE C AaHTUTIPOTPY-
3UOHCH Keﬁ}l)l( npu MaCUBHU Z(e(beKTI/I Ha aueTaGynyMa. OpTOl‘IeZ[PIH " TpaBMaro-
norus 2015; 52(1); 4-11.

P. Kinov, G.P. Georgiev, L. Tsvetanov, B. Antonov, P.P. Tanchev; EARLY RE-
SULTS AFTER RECONSTRUCTION OF ACETABULUM WITH IM-PLANTS
OF TRABECULAR METAL WITH REVISION JOINT REPLACEMENT. Ortop.
TraumaVol.54, 1-2017

I1. KunoB. TexHuKH 3a OC3IMMMEHTHO PEBH3MOHHO CHIOMPOTE3WpaHE Ha
Tazobenpenata crtaBa. OT:ApTpomacTuka Ha Ta3zobempenara crasa. Ilofg
penakiusta Ha [1. Tusyes, I1. Kunos. 2014, I'n. 44, BI' kuura, Codus, ctp. 572
Kinov P. Revision hip arthroplasty: management of bone loss. In: Fokter SK, editor.
Recent Advances in Hip and Knee Arthroplasty [Internet]. Rijeka: InTech; 2012
[cited 2026 Jun 20]. p. 145-166. Available from: https://www.intechopen.com

Journal of The Bulgarian Orthopedic and Trauma Association, VVol.63/1-2026, ISSN 2815-3715

141


https://www.intechopen.com/

Article— Posterior-buttress augmentation in Paprosky type I11A acetabular defects: 4-year follow-up

17. Koxyxapos B. VMmmantannoHHH npo0ieM Ha PEBH3HOHHOTO €HAONPOTE3UpaHe
[macepramms]. Codus: Memununacku ¢axynrer, Coduiicku ynusepcuter ,,CB.
Kmument Oxpuncku®; 2016

Authors

Assoc. Prof. Biser Bonchev, PhD — Associate professor at Sofia University, Fac-
ulty of Medicine, Department of Surgery, Obstetrics and Gynecology. He is Chief of
Department of Arthroplasty and Orthopedic Traumatology at University Hospital So-
fiamed. Member of the Bulgarian Orthopedic and Traumatology Association
(BOTA).

Dr. Tsvetoslav Yordanov — Teaching assistant at Sofia University, Faculty of Med-
icine, Department of Surgery, Obstetrics and Gynecology. He works as an orthopedic
surgeon at University Hospital Sofiamed, Department of Arthroplasty and Orthopedic
Traumatology.

Dr. Teodor lvanov — Teaching assistant at Sofia University, Faculty of Medicine,
Department of Surgery, Obstetrics and Gynecology. He works as an orthopaedic sur-
geon at University Hospital Sofiamed, Department of Arthroplasty and Orthopedic
Traumatology.

Dr.Plamen Petkov — resident in Orthopedics and Traumatology at Department of
Arthroplasty and Orthopedic Traumatology at University Hospital Sofiamed.

Dr. Teodor Teofilov — resident in Orthopedics and Traumatology at Department
of Arthroplasty and Orthopedic Traumatology at University Hospital Sofiamed.

Dr. Simeon Bogdanov — Orthopedic surgeon at Department of Arthroplasty and
Orthopedic Traumatology at University Hospital Sofiamed.

Journal of The Bulgarian Orthopedic and Trauma Association, VVol.63/1-2026, ISSN 2815-3715
142



