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Proximal Femoral M egaprosthesis for

Failed Total Hip Arthroplasty

Shu-Ta Shiht, MD; Jun-Wen Wang?3, MD; Chia-Chen Hsu*, MD

Background: The purpose of this study was to assess the clinical outcome and complica-

Methods:

Results:

Conclusion:

tions of megaprostheses for massive proximal femora bone loss after failed
total hip arthroplasty.

Between June 1997 and December 2002, 12 patients (12 hips) with massive
proximal femoral deficiencies had reconstruction of the hip using proximal
femoral megaprostheses. The average age of the patients was 59 years (range
25t0 75).

At an average of 5.7 years (range 3.3 to 9) after surgery, eight patients (67%)
had a satisfactory result, one had fair and three had poor results. The compli-
cations included dislocation in 5 (42%), deep infection in 4 (33%), ectopic
ossification in 1 (8%), leg shortening > 3 cm in 2 (16.7%), displacement of
the greater trochanter in 3 (25%) and aseptic loosening of the megaprosthesis
in 1 (8%). The early dislocation rate was 75% but this was subsequently
reduced to 14% in the later period after use of an abduction brace postopera-
tively. The average Harris hip score of the 12 patients preoperatively was 30
points (range 16-42). The average Harris hip score of the 9 patients with a
retained megaprosthesis was 83 points (range 68 to 92).

Patients with a failed total hip arthroplasty and massive proximal femoral
bone loss can be salvaged with a proximal femoral megaprosthesisif thereis
no other alternative. However, this procedure is technically demanding and
has a high rate of complications. The routine use of an abduction brace post-
operatively is advised to reduce the dislocation rate.

(Chang Gung Med J 2007;30:73-80)
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assive bone loss of the proximal femur is a

complex problem and is usually encountered in
patients whose hip prosthesis was implanted in their
youth, and who have had multiple revision arthro-
plasties due to infection or non-infective failures,
severe trauma to the proximal femur with multiple
failed osteosyntheses or wide excision of a bone sar-
coma.*® Numerous factors may contribute to mas-

sive loss of the femoral bone stock after total hip
arthroplasty (THA). These include osteolysis sec-
ondary to particulate debris, stress shielding bone
loss, prior infection and periprosthetic fractures.©®
There are various possible reconstructive
options to treat bone loss on the femoral side that
include long-stem cemented or press-fit stems,
impaction allografting,® resection arthroplasty,*”
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alograft-prosthetic composite (APC)®® and proxi-
mal femoral megaprosthesis.®** However, for a
massive loss of bone stock on the proximal femur,
the options of reconstruction are limited to
megaprosthesis and APC.® Several studies have sug-
gested that APCs survive longer than other recon-
structions.®s® However, the use of alografts are lim-
ited because of fracture, infection, nonunion, resorp-
tion and an underlying concern of disease transmis-
sion.** Moreover, the risk of recurrent infection is
of great concern if a massive allograft is used to
reconstruct a skeletal defect caused by deep infec-
tion.® One of the alternatives to solve this problem
is the proximal femoral megaprosthesis designed for
neoplastic conditions.®#2» Proximal femoral
megaprostheses are not as technically demanding to
implement, allow for a shorter rehabilitation and
avoid the possibility of disease transmission that has
been associated with massive allografts.®4242
However, dislocation, instability, stem loosening and
prosthesis failure have been concerns with the use of
this device.@121%2627)

The purpose of this study was to assess the clin-
ical outcome and complications of megaprostheses
used to reconstruct massive bone loss of the proxi-
mal femur after failed THA.

METHODS

Between June 1997 and December 2002, 12
patients had reconstruction of the hip using a proxi-
mal femoral megaprosthesis via a posterior approach.
Clinical records and radiographic studies were
reviewed, and interviews and examinations were
conducted for each patient. The surgical reconstruc-
tions were done by one surgeon during this time peri-
od. Custom-made total hip prosthesis (United Ustar
System, Taipei, Taiwan) was used in the 12 patients
(9 males, 3 females) who had a mean age of 59 years
(range 25 to 75 years).

Clinical data of the 12 patients are summarized
in Table 1. The primary diagnoses were fracture of
the hip in 5 patients, osteoarthritisin 3, osteonecrosis
in 3 and malignant fibrous histiocytoma of the hip in
1. All 12 patients had a failed hip arthroplasty with
massive bone loss of the proximal femur, including 4
APC with infection, 1 APC with alograft fracture, 2
periprosthetic fracture associated with infection (Fig.
1-A), 3 aseptic loosening and 2 septic loosening of
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the hip arthroplasties. The average number of opera-
tions before the megaprosthesis replacement was 6.5
(range 3-22). The most common reason for proximal
femoral bone loss was infected THA (8 patients).
The microorganisms isolated from the 8 hips were
oxacillin-sensitive Staphylococcus aureus (OSSA) in
1, Mycobacterium tuberculosis in 1, coag (-)
Streptococcus in 1, Peptostreptococcus in 1,
Staphylococcus epidermidis in 2, oxacillin-resistant
Staphylococcus aureus (ORSA) in 1, and mixed
infection by OSSA and Pseudomonasin 1. The reim-
plantation procedure for these 8 patients was per-
formed in two stages as described in our previous
report.® The first stage involved a resection arthro-
plasty with removal of infected synovium, granula-
tion tissue, necrotic bone and soft tissue, and al for-
eign bodies including prosthesis, metallic devices
and bone cement. Meanwhile, vancomycin or cefa-
zolin impregnated cement beads were implanted at
the time of resection arthroplasty. Antibiotic usage
was according to the results of bacterial cultures of
the surgical specimens and their sensitivity tests.
Intravenous antibiotics were given after resection
arthroplasty for an average of 5 weeks (range 4-6
weeks). After that, oral antibiotics were given for an
additiona 4 to 6 weeks until erythrocyte sedimenta-
tion rate (ESR) (normal range 0-20 mm/hr) and C-
reactive protein (CRP) (normal range 0-5 mg/L)
returned to within normal ranges. One patient who
had tuberculosis of the hip was treated with anti-
tuberculosis therapy for 3 months. We routinely
checked the levels of CRP and ESR during the fol-
low-up. Reimplantation was performed after the ESR
level reached 20 mm/hr and bacterial cultures of the
hip aspirate were negative. At reimplantation, all the
megaprostheses had antibiotic impregnated cement
used in the fixation of the femoral component. The
antibiotics impregnated in the cement were van-
comycin in 6 hips and cefazolin in 2 hips. The
amount of antibiotic impregnated in the cement was
1 gm of vancomycin or cefazolin in each pack of
bone cement. The average interval from resection
arthroplasty to definite reimplantation with a
megaprosthesis was 3.5 months (1-8 months) in 8
hips with staged surgery.

Surgical techniques
The reconstructive technique used involved
assessing the anticipated surgical defect, and select-
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Table 1. Clinical Dataof 12 Patients

Gender/ . ' Number of ) Preop Lengthof Attachment Postop. Use Durationof Postop '
C’\‘ase dFi)ralgmngs)ils di;?ua)‘sis previous ((iz:i“s\rl: HHS segment  of Hip  of abduction follow-up  HHS Amt;p(ljznon Complications  Reoperations
" (years) operations (points)  (mm)  abductor brace (years)  (points)
1 M/59  Hip APC 5 Staph. R 260 Tape No 9 Failed  Wheelchair 1 Postop. Permanent
fracture  infection aureus didocation ~ GSoperation
recurrent both hips
infection
2 FI56 OA APC 4 Coag. () 33 120 Tape No 85 83 No GT
infection Streptococcus displacement
3 M/M46 AVN  Periprosthetic 11 Peptostrep 32 180 Tape No 75 92 No 1 Postop.
fracture tococcus dislocation
infection LLD>3cm
4 FI58 Hip THA 3 Staph. 20 135 Tape No 6 Failed  Wheelchair 1 Postop. Permanent
fracture infection epidermidis dislocation GS operation
recurrent of the hip
infection
5 M/69 OA Periprosthetic 6 Mycobact- 42 100 Wire Yes 55 R No Ectopic
infection erium ossification
fracture tuberculosis
6 M/69 Hip AL THA 3 38 135 Wire Yes 55 74 One cane
fracture
7 MI62  AVN APC 4 Staph. 3 150 Wire No 54 Failed ~ Wheelchair 3 Postop. Permanent
infection epidermidis dislocation  GSoperation
recurrent of the hip
infection
8 M/63 MFH APC 8 Staph. 2 160 Wire Yes 5 80 One cane GT Revision
infection aureus displacement  megaprosthesis
pseudomonas stem loosening
9 M/25 Hip Infected 2 ORSA 34 130 Tape Yes 45 90 No LLD>3cm
fracture revision
THA with
dlograft
10 M/75  Hip AL Bipolar 3 24 170 Tape Yes 4 88 No 2 Anerior
fracture hemiarthroplasty Didlocation
periprosthetic GT displacement
fracture
11 Fe7 OA APC 6 16 200 Wire Yes 4 68 Welker Infection Revision
infection (ORSA) megaprosthesis
12 M58  AVN AL revision 4 26 130 Wire Yes 33 77 No
THA

Abbreviations: HHS: Harris hip score; M: male; APC: dlograft-prosthetic composite; Staph.: Staphylococcus; GS: Girdlestone; F: female; OA: osteoarthritis; GT: greater trochanter;
AVN: avascular necrosis of the femoral head; LLD: leg length discrepancy; THA: total hip arthroplasty; AL: aseptic loosening; MFH: malignant fibrous histiocytoma; ORSA: oxacillin-resis-

tant Staphylococcus aureus.

ing an appropriate prosthesis and articulating seg-
ment. All revision arthroplasty was performed
through a posterior approach. A metal-backed,
porous-coated acetabular component was cemented
to the pelvis if more than 50% of the acetabulum was
covered by morselized allografts. Two screws, of
sufficient length to purchase deep into the superior
and superoposterior quadrant of the acetabulum,
were inserted to firmly fix the cup and bone grafts
before the cement was cured. Antibiotics were
impregnated in the cement for acetabular component
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fixation in 7 hips: cefazolin for 2 hips, vancomycin
for 5 hips. In the remaining 5 hips, the fixation of the
acetabular component was noncemented. The host
femur was reamed to allow a 1 to 2 mm cement man-
tle about the prosthetic stem. After trial fitting, the
modular megaprosthesis was fixed into the host
femur with antibiotic-loaded cement. Care was taken
to minimize cement extrusion at the bone-prosthesis
interface. Seven hips had wire fixation of the greater
trochanter to the megaprosthesis. The remaining five
hips had the abductors attached to the megaprosthe-



sis using Mersilene tape because the bone stock of
the greater trochanter was poor or absent (Table 1)
(Fig. 1-B). Onlay allografts were used to reconstruct
the junction of the host femur and the porous surface
of the prosthesis in 9 hips (Fig. 1-B). The average
length of the replaced proximal femora was 156 mm
(range 100-260 mm).

Postoperatively, parenteral cephalosporin and
gentamycin were administered for 5 days. Additional
oral antibiotics were given for 7 to 14 daysto 7
patients who had a history of hip infection. The
patient with the tuberculosis infected hip was treated
with anti-tuberculosis therapy postoperatively for 9
months. The total length of anti-tuberculosis therapy
for this patient was 12 months, which included 3
months of therapy before revision. The patients were
kept in bed with skin traction for 7 days, after which
ambulation without weight bearing on the operated
limb was allowed for 6 weeks. Between 6 to 12
weeks postoperatively, progressive weight bearing
was advised. Full weight bearing was commenced if
patients felt no pain and had stable hips on walking,
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usually after 12 weeks of follow-up. In the 4 patients
treated early in the study period, the postoperative
regimen did not include the use of an abduction
brace. However, because of the high rate of postoper-
ative dislocation (75%, 3 out of 4 hips), 7 of the fol-
lowing 8 patients were placed in a hip abduction
brace for a period of 12 weeks, with the exception of
one who did not comply with our advice of using an
abduction brace postoperatively. The abduction brace
kept the hip in 30° of abduction and limited range of
motion of the hip from 30° to 90°.

Clinical and radiographic evaluation
Radiographic data were obtained from antero-
posterior and lateral views of the hip and femur. The
bone-implant interface and migration of the acetabu-
lar component, in horizontal and vertical directions,
were examined on the immediate postoperative and
the final follow-up radiographs. Acetabular loosen-
ing was considered to be present if the sum of
acetabular migration in the horizontal and vertical
direction was (4 mm, the alternation of inclination

Fig. 1-A to 1-B. Case 3: A 46-year-old man who sustained a periprosthetic fracture with septic loosening of the revision total hip
arthroplasty. (1-A) An anteroposterior view of the pelvis showing a periprosthetic fracture of the femur, loosening of the total hip
arthroplasty and severe proximal femoral bone deficiency. (1-B) An anteroposterior view of the hip and the proximal femur seven
years postoperatively showing a well-fixed acetabular component and the megaprosthesis. Note good healing of the allograft struts
to the prosthesis and host bone. The patient had a postoperative Harris hip score of 92 points.
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angle was > 5 degrees, there was a radiolucent line
of > 1 mm in three zones as described by Del ee and
Charnley®> or screw breakage had occurred.
Loosening of the femoral component was assessed
by using the method described by Sim and Chao®
with zones 1 to 10 around the femoral stem.

The modified Harris hip score (HHS) was used
for the clinical evaluations of all patients at each
Visit.®?

RESULTS

Clinical evaluation

The average clinical follow-up was 5.7 years
(range 3.3-9 years). The average HHS of the 12
patients preoperatively was 30 points (range 16-42).
Three patients had a permanent Girdlestone opera-
tion because of persistent deep infection or recurrent
infection. The HHS of the remaining 9 patients with
aretained megaprosthesis was 83 points (range 68 to
92 points) at the fina follow-up. Ambulatory ability
was evaluated in these 9 patients: 6 patients walked
without aid, 2 needed a cane and 1 needed a walker
for walking.

Radiographic evaluation

One hip had a complete radiolucent line > 1 mm
in the cement-bone interface of the femoral compo-
nent at 1.8 years postoperatively. There was no loos-
ening of the acetabular component. However, 3 hips
had an incomplete radiolucent line in zones 1 and 2
described by Delee and Charnley. Three hips, two
with tape fixation and one with wire fixation of the
greater trochanter to the megaprosthesis, showed dis-
placement of the greater trochanter on the follow-up
radiographs. The distance of migration of the greater
trochanter in these hips was 7, 9 and 12 mm, respec-
tively. All the 9 hips with onlay allograft struts,
which were used to re-enforce the junction of the
host femur to the megaprosthesis, had complete heal-
ing of the alograftsto the host femur (Fig. 1-B).

Complications

The complication rate was high, including dislo-
cation of the hip in 5 patients (42%), deep infection
in 4 (33%) ectopic bone formation in 1 (8%), leg
length discrepancy (LLD) > 3 cmin 2 (16.7%), dis-
placement of the greater trochanter in 3 (25%) and
aseptic loosening of the megaprosthesis in 1 (8%)

Chang Gung Med JVol. 30 No. 1
January-February 2007

(Table 1). In the early period of the study, 3 out of 4
hips (75%) had postoperative dislocations. This was
reduced to 1 dislocation in the subsequent 7 patients
(14%) who wore an abduction brace postoperatively
for 12 weeks. The remaining 1 patient (case 7) did
not comply with the use of an abduction brace and
had repeated dislocations of the hip postoperatively.

Three patients had a permanent Girdlestone
operation for a recurrent or persistent deep infection.
Two patients had a successful revision of the
megaprosthesis, one because of infection and the
other because of aseptic loosening of the megapros-
thesis. The remaining 7 megaprostheses were well-
fixed at the latest follow-up.

DISCUSSION

Reconstruction for severe proximal femoral
bone loss in complicated revision arthroplasty
include APC,5133 replacement of the proximal femur
with a megaprosthesis*#1%21 or resection arthroplas-
ty.4® However, resection arthroplasty remains the last
resort because of persistent pain, limb shortening and
poor ambulatory ability.®

Many authors tended to use megaprostheses to
reconstruct the proximal femur in older and less
active patients, who had osteoporosis and severe
bone deficiency in the proximal femur.®2123 Egrly
mobilization and immediate full weight bearing can
be allowed if the megaprosthesis is successfully
implanted.® APC, which provides bone stock for
later use, is reserved for young, active patients.® In
the current report, the mean age of the 12 patients
was 59 years, with the youngest one being 25 years
old. Eight patients had a failed THA because of
infection including 4 APC reconstructions, which
were considered not a good indication for massive
alograft reconstruction, and 1 patient had failure of
previous APC reconstruction. The age of the remain-
ing 3 patients was 58, 69 and 75 years, respectively.

Although the megaprosthesis of the proximal
femur has promising short- and medium-term results
when used in tumor and non-tumor conditions, it has
a high rate of complications, including dislocation,
fracture, infection and stem loosening.4213202620 The
rate of dislocation is the highest, ranging from 18%
to 50% in various reports.(21320220 The causes of dis-
location are multifactorial, including old age with
loose soft tissue, multiple previous operations with



compromised abductors, inability to achieve secure
repair of the abductors to the metal prosthesis and
inappropriate soft tissue tension postoperatively.®
Haentjens et al. reported a dislocation rate of 37%
even after their specia technical precautions, which
included less than 30° of cup inclination, reattach-
ment of the abduction apparatus and limb-lengthen-
ing by about 1 cm.® Postoperative care is important
too. Sim and Chao immobilized the limb in a bal-
anced suspension splint for 7-10 days postoperative-
ly and reported dislocation in one of 10 cases.® Ross
et a. reported an early dislocation rate of 43%,
which was subsequently reduced to 5% by routine
use of an abduction brace postoperatively.®” In the
current report, the dislocation rate was high (3 out of
4) in our early experience. However, after the routine
use of an abduction brace postoperatively in the later
period of this study, only 1 dislocation was seen in 7
patients who complied with the use of the abduction
brace. The remaining 1 patient (case 7), who had
repeated dislocations, did not use the abduction brace
postoperatively despite of our advice.

Aseptic loosening of the acetabular and femoral
components is another issue in proximal femoral
megaprosthesis use. Malkani et al. reported aseptic
loosening of 4 femoral and 7 acetabular components
in 33 hips at an average of 11 years after proximal
femoral replacement for non-neoplastic disorders.®®
In their report, they attributed the high rate of loosen-
ing of the acetabular components to use of a 32 mm
diameter femoral head. As to the femoral compo-
nent, the diaphyseal cement fixation predisposes the
bone-cement-prosthesis to high torsional and com-
pressive stresses leading to early loosening. We tried
to reduce the stress on the femoral stem by adding
onlay strut grafts bridging the porous surface of the
megaprosthesis and the host femur.® So far, only 1
femoral component was revised because of aseptic
loosening.

As for postoperative deep infection, the reported
incidences range from 6.5% to 16%.22202:2) The
infection rate of 33% in our series is relatively high.
Eight patients (67%) in the current report had a failed
THA because of infection; 4 of them had had an
APC reconstruction. The average number of opera-
tions before revision to a megaprosthesis was 6.5.
Multiple operations and a history of infection are the
risk factors that account for the high infection rate in
this series.
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The results of revision THA with proximal
femur megaprosthesis were satisfactory in 8 of the
12 patients at an average follow-up of 5.7 years.
Patients with failed THA and massive proximal
femoral bone loss can be salvaged with this proce-
dure. However, this procedure is technically demand-
ing and has a high complication rate. Postoperative
use of an abduction brace is advised to reduce the
dislocation rate.

REFERENCES

1. Parvizi J, Sim FH. Proximal femoral replacements with
megaprostheses. Clin Orthop Relat Res 2004;420:169-75.

2. Sim FH, Chao EY. Hip salvage by proximal femoral
replacement. J Bone Joint Surg Am 1981;63:1228-39.

3. Gross AE, Hutchinson CR. Proximal femoral allografts
for reconstruction of bone stock in revision arthroplasty of
the hip. Orthop Clin North Am 1998;29:313-7.

4. Wang JW, Shih CH. Allograft transplantation in aggres-
sive or malignant bone tumors. Clin Orthop Relat Res
1993;297:203-9.

5. Wang JW. Structural or strut cortical allograftsin revision
hip arthroplasty with femoral deficiencies. J Orthop Surg
ROC 1997;14:95-101.

6. Callaghan JJ, Salvati EA, Pellicci PM, Wilson PD Jr,
Ranawat CS. Results of revision for mechanical failure
after cemented total hip replacement, 1979 to 1982. A two
to five-year follow-up. J Bone Joint Surg Am
1985;67:1074-85.

7. Roberson JR. Proximal femoral bone loss after total hip
arthroplasty. Orthop Clin North Am 1992;23:291-302.

8. Xenos JS, Hopkinson WJ, Callaghan JJ, Heekin RD,
Savory CG. Osteolysis around an uncemented cobalt
chrome total hip arthroplasty. Clin Orthop Relat Res
1995;317:29-36.

9. Boldt JG, Dilawari P, Agarwal S, Drabu KJ. Revision
total hip arthroplasty using impaction bone grafting with
cemented nonpolished stems and charnley cups. J
Arthroplasty 2001;16:943-52.

10. Grauer JD, Amstutz HC, O’ Carroll PF, Dorey FJ.
Resection arthroplasty of the hip. J Bone Joint Surg Am
1989;71:669-78.

11. Head WC, Emerson RH Jr, Malinin Tl. Structural bone
grafting for femoral reconstruction. Clin Orthop Relat Res
1999;369:223-9.

12. Haentjens P, De Boeck H, Opdecam P. Proximal femoral
replacement prosthesis for salvage of failed hip arthro-
plasty: complicationsin a 2-11 year follow-up study in 19
elderly patients. Acta Orthop Scand 1996;67:37-42.

13. Makani AL, Settecerri JJ, Sim FH, Chao EY, Wallrichs
SL. Long-term results of proximal femoral replacement
for non-neoplastic disorders. J Bone Joint Surg Br
1995;77:351-6.

Chang Gung Med JVol. 30 No. 1
January-February 2007



79

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Shu-Tal Shih, et a
Proximal femoral megaprosthesis

Sim FH, Chao EYS. Segmental Prosthetic Replacement
of the Hip and Knee. In: Chao EYS, Ivins JC, eds. Tumor
Prostheses for Bone and Joint Reconstruction: the Design
and Application. New York: Thieme-Stratton Corp.,
1983:247-66.

Jofe MH, Gebhardt MC, Tomford WW, Mankin HJ.
Reconstruction for defects of the proximal part of the
femur using allograft arthroplasty. J Bone Joint Surg Am
1988;70:507-16.

Mankin HJ, Gebhardt MC, Tomford WW. The use of
frozen cadaveric alografts in the management of patients
with bone tumors of the extremities. Orthop Clin North
Am 1987;18:275-89.

Lord CF, Gebhardt MC, Tomford WW, Mankin HJ.
Infection in bone allografts. Incidence, nature, and treat-
ment. J Bone Joint Surg Am 1988;70:369-76.

Thompson RC Jr, Pickvance EA, Garry D. Fractures in
large-segment allografts. J Bone Joint Surg Am
1993;75:1663-73.

Wang JW, Shih CH. Complications of massive bone allo-
graft transplantation. J Orthop Surg ROC 1993;10:47-56.
Zehr RJ, Enneking WF, Scarborough MT. Allograft-pros-
thesis composite versus megaprosthesis in proximal
femoral reconstruction. Clin Orthop Relat Res
1996;322:207-23.

Allan DG, Lavoie GJ, McDonald S, Oakeshott R, Gross
AE. Proximal femoral allografts in revision hip arthro-
plasty. JBone Joint Surg Br 1991;73:235-40.

Freedman EL, Eckardt JJ. A modular endoprosthetic sys-
tem for tumor and non-tumor reconstruction: preliminary
experience. Orthopedics 1997;20:27-36.

Morris HG, Capanna R, Del Ben M, Campanacci D.
Prosthetic reconstruction of the proximal femur after
resection for bone tumors. J Arthroplasty 1995;10:293-9.
Dobbs HS, Scales JT, Wilson JN, Kemp HB, Burrows HJ,
Sneath RS. Endoprosthetic replacement of the proximal

Chang Gung Med JVol. 30 No. 1
January-February 2007

25.

26.

27.

28.

29.

30.

31

32.

33.

femur and acetabulum. A survival analysis. J Bone Joint
Surg Br 1981;63:219-24.

Horowitz SM, Glasser DB, Lane JM, Healey JH.
Prosthetic and extremity survivorship after limb salvage
for sarcoma. How long do the reconstructions last? Clin
Orthop Relat Res 1993;293:280-6.

Johnsson R, Carlsson A, Kisch K, Moritz U, Zetterstrém
R, Persson BM. Function following mega total hip arthro-
plasty compared with conventional total hip arthroplasty
and healthy matched controls. Clin Orthop Relat Res
1985;192:159-67.

Ross AC, Tuite JD, Kemp HBS, Scales JT. Massive pros-
thetic replacement for non-neoplastic disorders. J Bone
Joint Surg Br 1995;77:351-6.

Wang JW, Chen CE. Reimplantation of infected hip
arthroplasties using bone allografts. Clin Orthop Relat
Res 1997;335:202- 10.

Azuma T, Yasuda H, Okagaki K, Sakai K. Compressed
alograft chips for acetabular reconstruction in revision
hip arthroplasty. J Bone Joint Surg Br 1994;76:740-4.
McCarthy JC, Bono JV, Lee JE. Acetabular revision
options. Orthopedics 1998;21:1002-4.

DeLee JG, Charnley J. Radiological demarcation of
cemented sockets in total hip replacement. Clin Orthop
Relat Res 1976;121:20-32.

Harris WH. Traumatic arthritis of the hip after dislocation
and acetabular fractures: treatment of mold arthroplasty.
An end-result study using a new method of result evalua-
tion. JBone Joint Surg Am 1969;51:737-55.

Donati D, Giacomini S, Gozzi E, Mercuri M. Proximal
femur reconstruction by an allograft prosthesis composite.
Clin Orthop Relat Res 2002;394:192-200.

. Brady OH, Kerry R, Masri BA, Garbuz DS, Duncan CP.

The Vancouver classification of periprosthetic fractures of
the hip: a rational approach to treatment. Techn Orthop
1999;14:107-14.



=
B =

e
OH
S

P 300 S N\ 50 653 D I 5 BBy 22 N T o) i 1 498

LELRK TRHEY Fra

TR AR IR 69 B 89 AR A AR M AF B S RK B4R 0 M R A

TR EHA B R ER AL E -

W 1997 4 % 2002 4FH - A 12 45] (12 SE 8 #5) vARR B 05 A LB 86 2R TR R A A
I mATFHFRE DR 126 P A8 BIAKRS s B4 B RIERLT] B b
ANTHLM B AR > TR B VLo A T 85 B e Rk %5 15.6 A4 o

s e yeny M & 5.7 £ ($LE 033 29 )-8 ] (67%) 42 HELEE L pl—MK%

(fair) » 3 415 £ (poor) o fif 4 s eL46 2 3 (33%) » BLG (42%) - &4 M KAt 3 A5
(16.7%) » R¥%-FH4% (25%) » #4xF i (8%) » M E AL (8%) » F47aT 12 45]-F
¥ HHS 3+ % 30 & (42 - 16 £ 42 5) » 9 ] BB 25 AT 87 1542 88 & T3 HHS
94 83 4 (S5l - 68 £92%) -

2 e R A FAFEG T ik o A THLM B kMR EKE R AR o AR B YA

TG RTR 2T E o R WBEFHEMEE S0 LA BB ERKS
Rt A% 9N IR T i T Bl & -
(F 5885 2007,30:73-80)

FEBEEY - E KA TH & » omiF Bk AATM Bk o

80

SRR R B B R s AR R RbE SEEE AR RS BRERET 5 R EBE H R
ZOCHM]  REI9SFE3H23H 5 B2z Pk « R[BJ956 120 H

WAEE © EREIRRA - RPGC QB BF - @ERR833 B MAHE AR EX1235% - Tel.: (07)7317123##8003; Fax: (07)7318762;
E-mail: wangjw@cgmh.org.tw



