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ABSTRACT

Extensive peri-acetabular osteolysis caused by malignant
disease process is a major surgical challenge as conventional
hip arthroplasty is not adequate. We describe a modified use
of the Harrington procedure for acetabular insufficiency
secondary to metastatic disease in twelve patients. The
procedures include application of multiple threaded pins to
bridge the acetabular columns, anti-protrusio cage and
cemented acetabular cup. Eleven patients were able to walk
pain free and achieved a mean Musculoskeletal Tumour
Society Functional Score of 80 (range, 68 to 86).
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INTRODUCTION

Metastatic bone disease is common in cancer patients and
causes substantial disease-related morbidity and mortality .
Treatment for bone metastases is usually palliative, with
goals of orthopaedic management being adequate control of
pain, prevention or stabilization of pathological fractures,
improvement of function and ambulation, facilitation of
medical and nursing care, and improvement of psychological
well-being.

The proximal femur and periacetabular region are the most
common sites of involvement in the appendicular skeleton
22 This is also a common site of pathological fracture
because of the significant forces that pass through this region
while standing. A fracture involving the acetabular region
may cause severe pain and result in impaired mobility and
function. Palliative radiotherapy is a well-established
treatment to control the bone pain from metastasis. However,
when it comes to weight bearing and ambulation, surgical
intervention is required to stabilize the joint*.

MATERIALS AND METHODS

Between January 2005 and June 2008, all patients who were
admitted to our centre with periacetabular metastatic disease

were considered for this study. We included all patients who
were pre-morbidly ambulating before disease progression,
able to tolerate the extensive surgery and had a life
expectancy of more than 3 month. Twelve patients met the
inclusion criteria, six males and six females with a mean age
of 47 years (range: 24 to 70y). Primary malignancies were
located in the breast in five cases, and one each in the
prostate, thyroid and maxillary sinus. Four acetabular defects
were due to multiple myeloma.

Periacetabular defects were categorized based on
Harrington’s classification: Grade I — periacetabular lesion
with intact roof, medial wall and lateral cortices; Grade IT —
deficient medial wall; and, Grade III — deficient roof and
lateral cortices’. Radiological assessment for periacetabular
involvement revealed Harrington grade II in one patient,
grade III in ten patients and IV in one patient. All patients
had a Technetium 99m MDP bone scan for screening of other
distant metastases. Ten patients had multiple osseous
metastases and two required simultaneous fixation and total
hip replacement of the contralateral femur. Four patients had
spine metastases, which were controlled by external beam
radiotherapy. One patient with breast metastases who
initially underwent dynamic hip screw stabilisation required
resection and replacement of the proximal femur with
endoprosthesis and acetabular reconstruction due to disease
progression. One patient with breast carcinoma had
pulmonary metastasis with minimal pleural effusion,

All patients were given a single dose of low molecular weight
heparin within six hours surgical intervention followed by a
daily dose until patient was able to ambulate. Postoperatively,
all patients received external beam radiation therapy delivered
by a linear accelerator. A total dose of 30 Gy were given in ten
fractions over two weeks. Radiation treatment was generally
started within two to four weeks of surgery. Intravenous
pamidronate was administered to all patients with breast,
multiple myeloma and prostatic carcinoma.

Surgical technique
Harrington originally described the use of a postero-lateral
approach without femoral trochanteric osteotomy in lateral
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decubitus position °, however we used a two-window
exposure technique in order to address the extensive
acetabular defect. The anterior window approach is a
modification of Hardinge, where the posterior gluteus
medius is retained. The posterior window is accessed by
dividing the piriformis tendon to expose the entire postero-
superior acetabular region and the greater sciatic foramen.
This window is an important guide for the direction of
Steinmann pin insertion to the sacroiliac joint and proper
seating of the anti-protrusio cage.

The use of a Steinmann pin for reconstruction is a
modification by Henry Finn where the three columns of
acetabulum are bridged to ensure stable reconstruction’. The
medial column is supported by a cross pin from the postero-
superior acetabulum to the superior pubic rami and the
posterior column through pinning from iliac crest to ischium.
Two threaded pins fastened to the sacroiliac joint further
stabilize the superior acetabulum. We performed cross pin
reconstructions for four extensive acetabular defects, and the
remaining were reconstructed with augmentation of anti-
protrusio cages using multiple long screws directed to the
sacroilliac joint. Anti-protrusio cages with polyethylene
linear were cemented in place incorporating the threaded
pins to achieve stable fixation.

RESULTS

Functional evaluations using the Musculoskeletal Tumour
Society scoring system were good or satisfactory in all
patients. Six patients had an excellent score. All patients
were able to ambulate postoperatively, although five required
the aid of a walking stick or frame after prolonged walking
due to muscle weakness. Eleven patients were ambulating
pain free with a mean Musculoskeletal Tumour Society
(MSTS) functional score of 80 (range, 68 to 86). One patient
with pre-operative pulmonary effusion died peri-operatively
due to pulmonary embolism.

Palliative analgesic requirements were lower postoperatively
compared to preoperative administration. Preoperatively,
most patients were bedridden (7 of 12) and required a
combination of non-steroidal anti-inflammatory drugs and
opiods with visual analogue scale for pain ranging from six
to nine. The pain score was reduced after surgery and most
of the patient did not require regular analgesics (Table I). All
surviving patients started ambulating within two weeks of
surgery. At 12 months post-surgery, six patients were still
alive. The mean duration of survival was 10 months. There
was no post-operative infection, dislocation or failures of
reconstruction noted in the current series.

DISCUSSION

Destruction of the pelvis is a common problem in patients
with skeletal metastasis >, and the pain and disability

secondary to pelvic destruction are often very significant.
Peri-acetabular destruction is associated with severe hip pain
and dysfunction, and may not be relieved by limiting weight
bearing and radiation treatment alone. These lesions need
stabilization of the joint in addition to pain relief. Metastatic
tumour in the peri-acetabular region over time often leads to
gradual development of protrusio acetabulum ***, due to the
disruption of weight transfer from the femoral head to the
superior acetabular dome and posterior column, resulting in
the protrusion being directed superiorly and medially.

The goals of surgical reconstruction are to relieve pain and
improve hip function allowing early mobilization with
immediate stability in the postoperative period. In cases
where the structural integrity of the acetabulum is still
maintained, these goals are best accomplished by
reconstruction with cemented arthroplasty. When there is
extensive periacetabular destruction, the acetabular
component fixation requires a special surgical technique. In
these cases, conventional total hip replacement will fail
because the structurally deficient bone is not adequate for
prevention of acetabular component migration and
loosening. There are several other options for reconstructive
techniques to manage periacetabular metastases. These
include resection followed by saddle prosthesis and McMinn
cup with custom periacetabular prosthesis. However these
surgeries are complex and the risk of complications are high.

Harrington described an alternative technique to improve
fixation and allow weight transfer to the entire pelvis®. This
reconstruction method includes placement of multiple
threaded Steinmann pis between the intact superior
acetabulum and the sacroiliac joint. An acetabular anti-
protrusio cage is placed in conjunction with the pins, and the
entire construct is cemented together with the polyethylene
liner. Not only does this provide a means of transferring the
weight bearing stresses from the acetabular roof to the spine,
it also provides a long lasting stable fixation for the
acetabular component. Stable reconstruction was achieved in
all patients in the current series and all were able to ambulate
pain-free within two weeks of surgery. Further, there were no
reconstruction failures despite progression of the metastatic
disease (Figure 4). The results of this study are comparable
with other series using this technique for acetabular
reconstruction *’%. The early result of functional scoring
system with an average of 80% is considered to be good and
we anticipate that the score to became lower as the disease
progressed.

The risk of complications with anaesthesia was quite high in
this group of patients *>'°. They commonly present with
complications of the carcinomatosis such as metastasis to the
lungs, and/or invasion or infiltration to blood vessels and
malnutrition. Patients may also have multiple pulmonary
metastases complicated with effusions and pneumothorax.
All of these factors contribute to prolonged operating time,
massive blood loss and postoperative pneumonia. The
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Fig. 1A: Left hip radiograph of a multiple myeloma patient

showing class Ill acetabular destruction.

Fig. 1B: Radiograph showing a left hip replacement with multiple
threaded pins and long screws with a flanged anti-

potrusio acetabular cage.

2A

2B

Fig. 2A&B : Two window approach for metastatic acetabular defect. The acetabular defect was reconstructed with anti-potrusio titanium

cage and cemented hip replacement.

Fig. 3:

Radiograph showing reconstruction of metastatic
acetabular defect with threaded pins and anti-potrusio
cage cemented. Multiple femur metastatic lesions

reconstructed with long cemented stem.

Fig. 4 Radiograph of metastatic breast cancer to acetabulum

reconstructed with Harrington procedure
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prolonged preoperative immobilization due to fracture
entails a high risk of deep vein thrombosis ***°. This explains
the single case of perioperative mortality (Table I, Patient 2)
due to pulmonary embolism despite administration of low
molecular weight of heparin in all cases .

Postoperative external beam radiation was administered in
all surviving patients, a treatment paradigm supported by
results of a study Townsend et al where they found that 15%
of patients treated with surgery alone required a second
orthopaedic procedure due of increasing pain and
radiographic loosening of prosthesis. In contrast, in patients
treated with postoperative irradiation, only 3% require a
second operative procedure*.

Prophylactic use of biphosphonate has been shown to

decrease the actual incidence of bone metastases,
minimizing orthopaedic events and oncologic emergency
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due to malignant hypercalcaemia *. Pamidronate has
previously been used in patients with established osseous
metastases from breast cancer, prostate cancer and multiple
myeloma, and has been shown to decrease tumour burden
and induce remission or healing in osseous lesions without
the need for concurrent chemotherapy or radiotherapy . A
combination of the surgical procedure with post-operative
external irradiation definitively improved the quality of life
by early ambulation and pain relief in the current series.

CONCLUSION

Hip reconstruction using a modified Harrington procedure
achieves good pain control and functional outcome in
patients with acetabular insufficiency due to metastatic
malignant disease. This is essential to ensure good quality of
life.



Modified Harrington Procedure for Acetabular Insuficiency Due to Metastatic Malignant Disease

REFERENCES

10.

11.

Ward WG, Spang J, Howe D. Metastatic disease of the femur, Surgical management, Orthop Clin North Am 2000; 31: 633-45.
Waunder JS, Ferguson PC, Griffin AM. Acetabular metastases planning for reconstruction and review of results. Clin Orthop Relat
Res 2003; 415S: 187-97.

Harrington KD. The management of acetabular insufficiency secondary to metastatic malignant disease. J Bone Joint Surg 1981;
63-A; 653.

Townsend PW, Rosenthal HG, Smalley SR. Impact of postoperative radiation therapy and other perioperative factors on outcome
after orthopaedic stabilization of impending pathological fractures due to metastatic disease. J Clin Oncol 1994; 12: 2345.

Finn HA. Pelvis and acetabulum. In Surgery for bone and soft tissue tumours. Philadelphia: Lippincott-Raven publishers; 1983.
671-82.

Kunisada T, Choong PFM. Major reconstruction for periacetabular metastasis: early complication and outcome following surgical
treatment in 40 hips. Acta Orthop Scand 2000: 71(6); 585-90.

Tillman RM, Myers GJC, Abudu AT, Carter SR, Grimer RJ. The three pin modified “Harrington” procedure for advanced
metastatic destruction of the acetabulum. J Bone Joint Surg 2008: 90-B; 84-7.

Wangsaturaka P, Asavamongkolkul A, Waikakul S, Phimolsarnti R. The result of surgical management of bone metastasis
involving the periacetabular area: Sriraj experience. J Med Assoc Thai 2007: 90; 1006-13.

De Sancho MT, Rand JH. Bleeding and thrombotic complication in critically ill patient of cancer. Crit Care Clin 2001; 17(3):
599-622.

Choong PFM. Cardiopulmonary complications of intramedullary fixation of long bone metastases. Clin Orthop Relat Res 2003;
415S: 245-53.

Matthew RS. Zolendronic acid to prevent skeletal complications in cancer: Corrobrating the experience. Cancer treat Rev. 2005;
31: 519- 25.

41




<<
  /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




