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Longest Known Follow-up of a Hip Arthroplasty: The Last

Chapter of a 65-Year Long Story
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‘What to Learn From this Article?

Excellent implant survivorship figures do not necessarily mean that an implant is excellent.

Abstract

Introduction: The Smith-Petersen vitallium mold arthroplasty was a real landmark in arthroplasty surgery as this was the first

technique which produced predictable and satisfactory results.

Case Report: We present the longest known follow-up of any hip arthroplasty in literature. The arthroplasty was performed in 1949

in London on a 30-years-old female patient with congenital hip dysplasia, and it was revised in 2014 after 65 years.

Conclusion: Total hip arthroplasties nowadays give better functional results, but the fact that the patient got 65 years of the relatively

good function is noteworthy and is a tribute to Dr. Marius Nygaard Smith-Petersen.

Keywords: Smith-Petersen, vitallium, arthroplasty, follow-up, orthopedic.

Introduction

The first arthroplasty surgeons tested various materials and techniques
before the nowadays used design was developed. Smith-Petersen
introduced his vitallium mold arthroplasty in 1938 [1], and follow-up
studies have shown high levels of patient satisfaction [2]. We now report
the longest known follow-up of any hip arthroplasty in literature. We feel
that this 65-year long story of one of the pioneers of arthroplasty deserves

appreciation and closure.

Case Report

E. H. was born in 1919 with congenital dysplasia of her left hip. She had
had multiple operations on it, but she still developed gross degenerative
changes by the age of 30 (Fig. 1). Mr. W. Alexander Law, an orthopedic

surgeon, performed a Smith-Petersen vitallium mold hip arthroplasty in
October 1949 in London Hospital (Fig. 2). After the surgery, she spent
2 weeksin traction and a further 2 months in the hospital for rehabilitation.
She was discharged home mobilizi ng with one crutch, and she returned to
work after 8 months. She enjoyed an active lifestyle until her retirement in
1984.In the first 35 years, the arthroplasty remained entirely pain free. She
gradually developed a leg length discrepancy, so she had to use a heel raise
insole, but she did not have any further complaints until more recently.

She attended the Emergency Department in Cork University Hospital in
1994 complaining of the left knee pain after a fall. The X-ray showed an
undisplaced lateral condyle fracture of her left femur which was treated
conservatively. Further questioning revealed that she underwent hip
surgery and her pelvis X-ray showed the mold arthroplasty in situ (Fig. 3).
She was discharged from the fracture clinic in January 1995. At that time
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she walked with a limp, but she still did not require a walking aid. The
left lower limb was 6 cm shorter than the right, and she had a positive
Trendelenburg sign. She did not have a fixed flexion deformity, and she
had a satisfactory range of motion. The case report was published at the
time by Mahalingam and Reidy [3].

She attended the Emergency Department again in April 2011 complaining
of the right groin pain, following a fall 1 week earlier while getting out of
her own car. At that time she was still active, and the only indication of
functional decline was that she used a walking stick outdoors. Her
radiographs showed an intracapsular fracture of her right hip and the
arthroplasty on the left side in situ (Fig. 4). She subsequently underwent
right-sided bipolar hemiarthroplasty. After 6 weeks, she returned to her

Figure 1: Original pre-operative X-ray
of the patient’s left hip (Mr. Declan
Reidy’s collection, June 1949). Severe
degenerative changes due to congenital

hip dysplasia.

Figure 2:

Original

post-operative
X-ray (Mr. Declan Reidy’s collection,
21" November 1949). Smith-Petersen
vitallium mold hip arthroplasty in the

proper position.

own home mobilizing with a walking stick. The case report was published
at that time by Baker et al. [4].

She was referred to the Orthopaedic Outpatient Clinic in Cork University
Hospital in September 2012 by her GP due to the left knee pain. Her
X-ray showed degenerative changes of her knee, and her symptoms
were considered to be a sequel to her previous lateral condyle fracture
(Fig. S). She has not developed any significant spinal problems through
all these years, and she has not had any other orthopedic issues besides
the aforementioned average level of osteoarthritis. She was treated
conservatively with intra-articular steroid injections which gave her
minimal relief. Her pelvic X-ray showed some acetabular erosion on the left
side. Later she had a magnetic resonance imaging and a bone scan which
confirmed that the mold arthroplasty is loose (Fig. 6). Considering these
results the 63-year-old arthroplasty was believed to be the source of her
knee pain. Initially, the patient refused any kind of surgical intervention.
She was happy with her hip function, and she was able to mobilize with
her walking stick. Her main complaint remained the knee pain, so she had

intra-articular injections in the next months, to no avail.

Figure 3: Check X-ray of the pelvis (Mr. Declan Reidy’s fracture clinic, January
1995). The arthroplasty is impacted in valgus position with signs of acetabular

erosion.

Figure 4: Intracapsular fracture of the right hip (Cork University

Hospital, January 2011). The arthroplasty on the left side still in situ.
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In August 2014, she agreed to revision hip surgery. The procedure was
performed on 2 October 2014 by Mr. Shane Guerin in the South Infirmary

WT BEY

Figure 5: Leftknee X-ray (Mr. Shane Guerin's clinic, 2" August 2013 ). Degenerative

changes of the left knee are due to her previous lateral condyle fracture.

Figure 6: Check X-ray (Mr. Shane Guerin's clinic, 2™ August

2013). Worsening hip pain due to severe acetabular erosion.

Figure 7: Check X-rays 6 months after the surgery (Mr. Shane Guerin's clinic, 3 April
2015). Right hip hemiarthroplasty and left Exeter total hip arthroplasty i situ.

Victoria University Hospital in Cork, Ireland. After 65 years, the Smith-
Petersen vitallium mold arthroplasty was replaced with a cemented Exeter
total hip arthroplasty. After 2 weeks, the patient was discharged from the
hospital to 6 weeks of rehabilitation, and she had a regular follow-up for
up to 6 months (Fig. 7). At the time of her discharge from our clinic, both
hip prostheses were stable with a satisfactory range of motion. She had a
significant improvement in her knee pain as well, she was able to mobilize
with a rollator frame, and she was still living independently in her own

home.

We contacted her via telephone on her 97" birthday in November 2016.
She is now resident in a nursing home; unfortunately, she had to give up
her independent lifestyle a year ago having suffered a hemorrhagic stroke
in November 20135. She is now mobilizing with a walking frame with the
help of one, but she does not have significant pain in her revised left hip,

and she is happy with the functional result.

Discussion

The first arthroplasty surgeons around the turn of the 19" century
experimented with various materials. Initially, ivory was used to replace
the damaged femoral head; later interpositional arthroplasty became
more popular placing various tissues (pig bladder, fascia lata, and skin)
between articulating surfaces. Unfortunately, these techniques produced

poor prosthesis survival rates and unsatisfactory functional results [S].

Dr. Marius Nygaard Smith-Petersen was born in 1886 in Norway, he
graduated from Harvard Medical School, and after that, he lived and
worked in Boston until his death in 1953. He introduced the mold
arthroplasty in 1923 [1]. The idea came from a case where he removed an
embedded piece of glass from a man’s back, and he observed that a reactive
synovial-like membrane had developed around it. His original design was
a hollow glass hemisphere which was placed over the femoral head to
stimulate cartilage regeneration of the hip joint on both sides of the glass.
His intention was to remove the glass after the cartilage was restored,
but unfortunately, glass was not durable enough, and it quickly failed for
almost every patient. He started to experiment with different materials,
and finally, his dentist suggested vitallium, a new cobalt-chrome alloy
which had just been introduced in dentistry at the time [6].

The first vitallium mold arthroplasty was performed in 1938. In the
following decades, his team performed more than 500 procedures [1],
and it quickly became a popular operation worldwide. The results were
promising [2], and the indications were broad including intracapsular hip
fractures, osteoarthritis, rheumatoid arthritis, Perthes disease, congenital
hip dislocations, and even septic arthritis. This was a real landmark in
arthroplasty surgery as this was the first technique and material which

produced predictable and satisfactory results.

There were various attempts through the years to modify the Smith-
Petersen vitallium mold arthroplasty. The Judet brothers developed their
similar prosthesis in 1948. They used acrylic instead of vitallium and
they also introduced the intramedullary stem component. Their initial
results were promising; the longest known follow-up of Judet prosthesis
is 47 years [7]. The femoral stem gave the arthroplasty additional stability,
but it was also sensitive to wear and loosening [8]. The Smith-Petersen
arthroplasty was still superior to the new acrylic based prosthesis in hip

pain relief and patient satisfaction rate [9]. Vitallium has been proven
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to be an excellent choice of material, and similar cobalt-chrome alloys
are still in use in orthopedic implants. These two prostheses were the
most popular and most durable designs until the introduction of the
modern low-friction hip replacement techniques by Sir John Charnley
in the 1960s. His design — metal femoral stem, polyethylene acetabular
component and acrylic bone cement - is considered to be the first real
total hip arthroplasty and it is identical, in principle, to the prostheses used
nowadays [5].

There are only a few case reports describing comparably long follow-ups
of hip arthroplasties. Radcliffe and Geary in 1997 reported a patient with
46-year survival of a Smith-Petersen mold arthroplasty [10]. In 2006
Wright et al. reported a case with S6-year follow-up [11], in the same
year Landham et al. presented a case with 48-year follow-up [12.] In 2008
Northover and Magsood reported a patient with 58-year follow-up [13].
At 65 years our case is the longest survival recorded. What these case
reports had in common is that all these patients lived a long and fairly
active life and they were very happy with their functional results for a
surprisingly long time despite their significant leg length discrepancies.

Conclusion

We can assume that total hip arthroplasties nowadays give better
functional results, but there were no formal scoring systems 50-60 years
ago to provide objective and comparable data with the modern techniques.
Revision rates were also lower, but it does not only reflect the great results
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Clinical Message

Excellent implant survivorship figures do not necessarily mean that an
implant is excellent!

1. Smith-Petersen MN. Evolution of mould arthroplasty of the hip
joint. J Bone Joint Surg Br 1948;30B(1):59-75. Available from:
http://www.ncbinlm.nih.gov/pubmed/18864947. [Last accessed
on 2016 Nov 10].

2. Law WA, Manzoni A. Smith-Petersen mould arthroplasty of the
hip: Results after 12-21 years. Proc R Soc Med 1970;63(6):583.

3. Mahalingam K, Reidy D. Smith-Petersen vitallium mould
arthroplasty: A 45-year follow-up. ] Bone Joint Surg Br
1996;78(3):496-497.

4. Baker JF, Vioreanu MH, Khan HA. Smith-Petersen vitallium
mould arthroplasty: A 62-year follow-up. J Bone Joint Surg Br
2011;9B3(9):1285-1286.

S. Knight SR, Aujla R, Biswas SP. Total Hip Arthroplasty-over
100 years of operative history. Orthop Rev (Pavia) 2011;3(2):e16.

6. Hernigou P. Smith-Petersen and early development of hip
arthroplasty. Int Orthop 2014;38(1):193-198.

7. Tennent TD, Eastwood DM. Survival of the Judet hip prosthesis.

JR Soc Med 1998;91(7):385-386.

8. Judet R, Judet J. Technique and results with the acrylic femoral
head prosthesis. ] Bone Joint Surg Br 1952;34-B(2):173-180.

9. Denham RA, Law WA. Arthroplasty of the hip. ] Bone Joint Surg Br
1957;39B(4):614-622. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/13491625. [Last accessed on 2016 Nov 10]

10. Raddliffe SN, Geary NP 46-year survival of a Smith-Petersen mold
arthroplasty. J Arthroplasty 1997;12(5):584-58S.

11. Wright DM, Alonso A, Rathinam M, Sochart DH. Smith-Petersen
mould arthroplasty: An ultra-long-term follow-up. J Arthroplasty
2006;21(6):916-917.

12. Landham PR, Abbas N, Jihnich H. The oldest surviving
arthroplasty? J R Soc Med 2006;99(12):640.

13. Northover JR, Maqsood M. S8-year follow-up of a vitallium
mold hip arthroplasty: A case report and lit rev. Acta Orthop
2008;79(6):731-733.

How to Cite this Article

Halasi T, Reidy D, Guerin S. Longest Known Follow-up of a Hip
Arthroplasty: The Last Chapter of a 65-Year Long Story. Journal of
Orthopaedic Case Reports 2017 May-Jun;7(3):76-79.

(O !
:é e%ﬁ
g 3
El o Journal of Orthopaedic Case Reports | Volume 7 | Issue 3 | May - Jun 2017 | Page 76-79

0,
™ pﬁedic Resed®




<<
  /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 true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 true
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /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 <>
    /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.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


