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Editorial

20 years of porous tantalum in primary and revision hip
arthroplasty—time for a critical appraisal

After almost 2 decades of clinical use, porous tantalum has
become an important component in the orthopedic surgeon’s
toolbox, and its most common use today is as acetabular cups,
cages, or augments in revision arthroplasty. For many revi-
sion surgeons, porous tantalum has significantly changed
their practice when addressing more complex acetabular bone
loss. However, now porous tantalum is also increasingly used
as a coating for cups used in primary total hip arthroplasty
(THA). It is time for a critical appraisal of porous tantalum in
hip arthroplasty, and this issue of Acta Orthopaedica contains
an article that investigates the use of porous tantalum cups in
primary THA (Laaksonen et al. 2018).

Porous tantalum in revision THA

Tantalum was first described in 1802 by the Swedish chem-

ist Anders Ekeberg, who isolated it from the rare mineral

tantalite. In modern times, pure tantalum has been manufac-
tured into 3-dimensional, macroporous structures that closely
resemble cancellous bone, so-called “trabecular metal” (TM).

Its mechanical and biological properties make porous tanta-

lum well suited for orthopedic applications:

e Mechanically, a fairly unique combination of high elasticity
and a high coefficient of friction (Levine et al. 2006) gives
porous tantalum implants their much appreciated “grip” in
situations where primary stability is critical but difficult to
achieve, such as in acetabular revision surgery with a high
degree of bone loss and sclerotic acetabular rims.

* Biologically, tantalum and titanium share a very pronounced
thrombogenic potential, a property that may be important
since blood clot formation is one of the first and essen-
tial steps in bone healing, and this distinguishes tantalum
and titanium from other metals such as nickel (Hong et al.
2005). Furthermore, porous tantalum in the shape of “tra-
becular metal” has a very high porosity of 75-85%, and its
pore size of more than 500 pm is also relatively large (Balla
et al. 2010). These properties may at least in part explain
the osteoconductivity that is observed in different in vivo
models investigating the integration of porous tantalum into
host bone (Levine et al. 2006).

The first clinical reports on porous tantalum shells were on
patients with technically demanding acetabular defects (Sporer
and Paprosky 2006, Flecher et al. 2008). Further applications
included the combination of porous tantalum shells with dif-
ferently shaped augments or cages that are manufactured from

the same material, again for use in large acetabular defects
or even in pelvic discontinuity (Abolghasemian et al. 2014).
Comparative retrospective studies indicate that porous tanta-
lum cups used in revision situations are at least as good as
conventional uncemented titanium cups (Jafari et al. 2010,
Mohaddes et al. 2015), and that they can be superior to Miiller
acetabular reinforcement rings in terms of a reduced risk of
aseptic loosening (Briiggemann et al. 2017).

On the other hand, dislocation seems to be a recurrent
issue after the use of porous tantalum shells in revision THA
(Skytta et al. 2011, Briiggemann et al. 2017), a problem that
has not been investigated in depth. This instability could be
related to difficulties in restoring a correct center of rotation,
or in less than optimal abduction and anteversion angles, pos-
sibly related to the strategy of “going for bone” as opposed
to reconstructing the acetabular bed, as in the old-fashioned
techniques. The combination of dual-mobility cups with
porous tantalum shells may reduce the problem of instability
(Briiggemann et al. 2018), but this hypothesis needs further
investigation.

Porous tantalum cups in primary THA

The next step of using porous tantalum as a cup material even
in primary arthroplasty surgery was both logical and tempt-
ing, and initial medium-term reports showed good results
(Malizos et al. 2008, Macheras et al. 2009). Subsequently, 2
randomized controlled trials compared porous tantalum with
hemispherical titanium cups in primary THA. When mea-
sured by radiostereometry, porous tantalum cups had slightly
better initial stability than titanium fiber-mesh cups, but they
were accompanied by a similar degree of periprosthetic bone
loss (Baad-Hansen et al. 2011). A randomized controlled trial
comparing porous tantalum monoblock with porous-coated
titanium monoblock cups found fewer radiolucencies around
the porous tantalum cups (Wegrzyn et al. 2015), but of course
none of these trials was designed or powered to detect differ-
ences in the risk of revision.

Large-scale registry studies provide the opportunity to
investigate survival data derived from large cohorts, and—
unexpectedly—both the Australian (Australian Orthopaedic
Association National Joint Replacement Registry (AOAN-
JRR) 2017) and the Swedish arthroplasty registries (Swed-
ish Hip Arthroplasty Register 2016) repeatedly reported a
higher-than-expected revision risk for porous tantalum cups
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that were used in primary THA, in part due to an increased
risk of dislocation. In contrast, a recently published registry
study from the England and Wales National Joint Registry that
compares porous tantalum-coated cups with titanium-coated
cups from the same manufacturer finds a lower risk of revision
due to aseptic loosening in the group of patients operated with
porous tantalum cup (Matharu et al. 2018). Authors from the
Australian and Swedish joint registries have now collaborated
in a joint effort to compare the outcome after the use of porous
tantalum cups in primary THA with that of other common
uncemented cups. In the present issue of Acta Orthopaedica,
Laaksonen et al. (2018) report a 1.5-fold higher risk of revi-
sion for the porous tantalum-coated cups.

Porous tantalum—what needs to be done?

Porous tantalum cups undoubtedly confer highly desirable
effects in terms of excellent initial and long-term stability in
demanding acetabular revision surgery, and they have certainly
come to stay. Further studies are needed to investigate whether
a combination of porous tantalum shells with dual-mobility
systems reduces instability after complex revision procedures.

However, what is good in revision surgery is not necessarily
superior in standard primary THA surgery. Could it be that—
in the context of primary THA—the terrific grip of porous
tantalum cups makes them more likely to jam in suboptimal
positions, maybe retroverted, or steeper than intended, but
that the surgeon refrains from correcting their position simply
because they are difficult to get out? This is entirely specula-
tive, and a systematic analysis of the mechanisms underlying
the potentially increased risk of dislocation after the use of
porous tantalum cups has not yet been done.

The orthopedic community will have to keep an eye on the
evolving evidence in order to critically assess whether we
should continue to be as tantalized by tantalum in primary
THA as we are in complex revision situations.
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Co-Editor

Orthopaedics/Department of Surgical Sciences
Uppsala University Hospital

nils.hailer @ surgsci.uu.se

Abolghasemian M, Tangsaraporn S, Drexler M, Barbuto R, Backstein D,
Safir O, Kuzyk P, Gross A. The challenge of pelvic discontinuity: cup-cage
reconstruction does better than conventional cages in mid-term. Bone Joint
12014; 96-B: 195-200.

Australian Orthopaedic Association National Joint Replacement Registry
(AOANIJRR). Annual report; 2017. Available from: http: /www.aoa.org.au

Baad-Hansen T, Kold S, Nielsen P T, Laursen M B, Christensen P H, Soballe
K. Comparison of trabecular metal cups and titanium fiber-mesh cups in
primary hip arthroplasty: a randomized RSA and bone mineral densitom-
etry study of 50 hips. Acta Orthop 2011; 82: 155-60.

BallaV K, Bodhak S, Bose S, Bandyopadhyay A. Porous tantalum structures
for bone implants: fabrication, mechanical and in vitro biological proper-
ties. Acta Biomater 2010; 6(8): 3349-59.

Briiggemann A, Fredlund E, Mallmin H, Hailer N P. Are porous tantalum
cups superior to conventional reinforcement rings? Acta Orthop 2017; 88:
35-40.

Briiggemann A, Mallmin H, Hailer N P. Do dual-mobility cups cemented into
porous tantalum shells reduce the risk of dislocation after revision surgery?
Acta Orthop 2018; 89(2): 156-62.

Flecher X, Sporer S, Paprosky W. Management of severe bone loss in acetabu-
lar revision using a trabecular metal shell. J Arthroplasty 2008; 23: 949-55.

Hong J, Azens A, Ekdahl K N, Granqvist C G, Nilsson B. Material-specific
thrombin generation following contact between metal surfaces and whole
blood. Biomaterials 2005; 26(12): 1397-403.

Jafari S M, Bender B, Coyle C, Parvizi J, Sharkey P F, Hozack W J. Do tan-
talum and titanium cups show similar results in revision hip arthroplasty?
Clin Orthop Relat Res 2010; 468: 459-65.

Laaksonen I, Lorimer M, Gromov K, Eskelinen A, Rolfson O, Graves S E,
Malchau H, Mohaddes M. Trabecular metal acetabular components in pri-
mary total hip arthroplasty. Acta Orthop 2018; 89(3): 259-64.

Levine B R, Sporer S, Poggie R A, Della Valle C J, Jacobs J J. Experimental
and clinical performance of porous tantalum in orthopedic surgery. Bioma-
terials 2006; 27(27): 4671-81.

Macheras G, Kateros K, Kostakos A, Koutsostathis S, Danomaras D, Papa-
gelopoulos P J. Eight- to ten-year clinical and radiographic outcome of a
porous tantalum monoblock acetabular component. J Arthroplasty 2009;
24:705-9.

Malizos K N, Bargiotas K, Papatheodorou L, Hantes M, Karachalios T. Sur-
vivorship of monoblock trabecular metal cups in primary THA: midterm
results. Clin Orthop Relat Res 2008; 466: 159-66.

Matharu G S, Judge A, Murray D W, Pandit H G. Trabecular metal acetabular
components reduce the risk of revision following primary total hip arthro-
plasty: a propensity score matched study from the National Joint Registry
for England and Wales. J Arthroplasty 2018; 33(2): 447-52.

Mohaddes M, Rolfson O, Karrholm J. Short-term survival of the trabecular
metal cup is similar to that of standard cups used in acetabular revision
surgery. Acta Orthop 2015; 86: 26-31.

Skytta E T, Eskelinen A, Paavolainen P O, Remes V M. Early results of 827
trabecular metal revision shells in acetabular revision. J Arthroplasty 2011;
26: 342-5.

Sporer S M, Paprosky W G. Acetabular revision using a trabecular metal ace-
tabular component for severe acetabular bone loss associated with a pelvic
discontinuity. J Arthroplasty 2006; 21: 87-90.

Swedish Hip Arthroplasty Register. Annual report 2016. Available from:
https:  //shpr.registercentrum.se/shar-in-english/annual-reports-from-the-
swedish-hip-arthroplasty-register/p/rkeyyeElz

Wegrzyn J, Kaufman K R, Hanssen A D, Lewallen D G. Performance of
porous tantalum vs. titanium cup in total hip arthroplasty: randomized trial
with minimum 10-year follow-up. J Arthroplasty 2015; 30(6): 1008-13.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug true
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 11.338580
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


