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Abstract Combined segmental and cavitary deficiencies

of the acetabulum (American Academy of Orthopaedic

Surgeons Type III) are a difficult problem that revision

arthroplasty surgeons must tackle with increasing fre-

quency. Porous-coated bilobed acetabular components are

a reconstruction option that allows for increased host bone-

prosthesis contact with restoration of the anatomic hip

center without the use of a structural bone graft. Eleven

consecutive Type III acetabular defects in 11 patients were

revised with a porous-coated bilobed cup without a struc-

tural bone graft between January 1999 and January 2001

and prospectively followed. Average Harris hip scores

improved from 36 preoperatively to 85 postoperatively.

Radiographic analysis showed improvement in the average

vertical displacement of the hip center. Average leg length

discrepancies decreased from 34 mm preoperatively to

7 mm postoperatively. There have been no revisions

performed or planned. Porous-coated bilobed acetabular

components can provide good clinical and radiographic

results at intermediate followup for treatment of Type III

acetabular deficiencies. Bilobed components offer a viable

option for reconstruction of Type III defects without the

use of a structural bone graft or cement while maximizing

the host bone-implant contact and restoring the native hip

center.

Level of Evidence: Level IV, therapeutic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Massive deficiencies in acetabular bone stock often are

encountered in revision total hip surgery [1, 10, 12].

Options to deal with this bone loss include impaction

grafting [3], structural bone grafting [12, 15, 19], and the

use of cement with or without acetabular cages and rings

[1]. These methods run the risk of early failure because a

considerable portion of the acetabular component is not

fixed onto host bone [15, 20]. More recently, some sur-

geons have started to use modular tantalum shells and

augments to address bone loss; however, the durability of

these implants remains to be validated [22, 30]. In the

senior author’s (JTM) experience, the loosening rate for

combined cavitary and segmental pelvic defects, American

Academy of Orthopaedic Surgeons Type III, reconstructed

by hemispheric cups and structural bone grafts have been

high (33%) [20]. This is similar to reported rates of 24% to

47% [10, 12, 15, 17, 24, 25, 27].

Acetabular reconstruction without cement and bone

graft in cases with extensive bone loss often requires use of

a jumbo cup [7, 31] or placement of a smaller cup higher in
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the pelvis [25, 27]. Although avoiding the use of a struc-

tural bone graft and cement, both methods fail to restore

the hip center to a more anatomic position [2] and jumbo

cups risk additional bone loss from the anterior and/or

posterior column.

Bilobed acetabular components maximize host bone-

implant contact while restoring the native hip center

without a structural bone graft or cement. The design

attempts to allow support of the prosthesis entirely on host

bone while restoring the anatomic hip center.

Studies on the use of bilobed components are limited

and results are mixed [2, 5, 8]. Although recommended for

segmental (Type II) defects and on rare occasions useful

for large cavitary (Type I) defects, they are not routinely

recommended for combined segmental and cavitary (Type

III) defects [2, 5, 7]. The purpose of this study was to

prospectively follow patients who had the exclusive use of

bilobed cups in revision hip arthroplasties with Type III

defects without the use of structural bone graft or cement.

In a previous study, the early (2-year) outcomes of this

cohort of patients were encouraging with considerable

improvement in function and pain relief without the need

for revision [21]. This longer-term investigation is directed

at establishing if bilobed acetabular components remain a

viable treatment option for Type III acetabular defects

based on intermediate followup. Specifically, did the clin-

ical improvement in pain and function persist or

deteriorate? Were the radiographic improvements in leg

length, component position, and ingrowth maintained?

Materials and Methods

From January 1999 to January 2001, the senior author

(JTM) performed 68 revision hip arthroplasties (THAs) in

64 patients. All acetabular deficiencies were classified

based on plain radiographs (anteroposterior pelvis and

Judet views) according to the American Academy of

Orthopaedic Surgeons system [6]. In this period, all

patients with combined segmental and cavitary (Type III)

acetabular defects in which restoration of the anatomic hip

center could not be achieved with a hemispheric cup

without the use of a structural bone graft, cement, and/or an

acetabular reconstruction cage were revised using a bilobed

component, the S-ROM Oblong Cup (Depuy, Johnson and

Johnson, Warsaw, IN) without a structural bone graft.

There were 11 hips in 11 patients that met the inclusion

criteria for this study. We prospectively followed patients

clinically and radiographically for a minimum of

60 months (mean, 72 months; range, 60–84 months) after

the index surgery. No patients were lost to followup. One

patient died of causes unrelated to the revision hip

arthroplasty before 5 years followup. This patient had a

good result clinically and radiographically at the latest

followup before death and was not included in this study.

The average age of the patients at the time of index

revision surgery was 66.3 years (range, 46–80 years).

There were seven men and four women. The average

height and weight were 99 kg (range, 56–116 kg) and

168 cm (range, 163–178 kg), respectively.

Seven patients had their original THA secondary to

degenerative osteoarthritis. The remaining four patients’

indications were osteonecrosis, slipped capital femoral

epiphysis, hip dysplasia, and seronegative inflammatory

arthropathy. Revision surgery was indicated for aseptic

loosening in 10 of these patients and a late dislocation with

infection in one.

Two of the 11 patients had procedures before their pri-

mary THAs. The patients with slipped capital femoral

epiphysis and osteonecrosis underwent pinning of the

epiphysis with cannulated screws and core decompression,

respectively.

Five of the 11 patients had previous acetabular revision

surgery before index revision with a bilobed component.

Three had acetabular component revision with a structural

bone graft and a cementless cup. One patient had a struc-

tural bone graft, an acetabular cage, and a cemented cup.

The fifth patient presented from an outside institution with

a late dislocation and workup revealed an infection. This

patient had a resection arthroplasty with placement of an

antibiotic spacer.

We performed revision arthroplasty for aseptic loosen-

ing of a primary THA in the remaining four patients. Three

of these patients had cementless acetabular components

that showed clinical and radiographic evidence of loosen-

ing with superior and rotational migration and massive

osteolysis resulting in a Type III acetabular deficiency. The

fourth patient, at an outside institution, had a cemented

all-polyethylene cup placed in a high hip center secondary

to hip dysplasia. Fragmentation of the cement mantle and

cup eventually resulted in failure with massive bone stock

loss.

Ten of the femoral components were well fixed and

retained during the acetabular revision. We performed the

index revision using a trochanteric slide surgical approach

[14]. The acetabulum was underreamed 1 to 3 mm before

implant insertion. We removed fibrous tissue from cavitary

defects and filled them with particulate graft when appro-

priate. Reaming in each case was performed freehand in a

sequential fashion using hemispheric acetabular reamers

for the inferior and superior hemispheres independently

without the use of the bilobed reaming guide. Each bilobed

implant was an E25, which has built-in anteversion of the

inferior hemisphere maximizing bony contact while

avoiding posterior instability. Component size was selected

after reaming to maximize host bone-implant contact and
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minimize anterior and posterior bone removal. We used

screws in all cases.

We performed routine anteroposterior pelvis and true

lateral radiographs of the hip immediately postoperatively,

at 3 and 6 months, and at yearly intervals thereafter. All

radiographic measurements were performed by one

observer (JTM). The angle of the cup and the distance from

the acetabular component to Kohler’s line and the teardrop

were measured and compared on serial radiographs. We

defined linear migration of the acetabular component as a

change greater than 2 mm in either the medial or superior

direction, or both [11]. Rotational migration was defined as

a change greater than 3� in the theta angle, which is the

angle formed by the horizontal line drawn through the

teardrop and the plane of the opening of the lower lobe of

the cup [4]. We also recorded the radiographic distance

from the hip center to the interteardrop line before and after

surgery.

We evaluated the acetabular bone-prosthesis interface

using a modification of the method of DeLee and Charnley

[9] as described by Berry et al. [2]. In this system, the

superior lobe is considered Zone 1 and the superior and

inferior halves of the lower lobe are considered Zones 2

and 3, respectively.

We assessed clinical status before and after arthroplasty

with Harris hip scores and measurement of leg length

differences at each visit. All clinical observations were

made by two individuals (JTM, LLF).

Results

As reported previously [21], the average bilobed compo-

nent size was 60-E25 (range, 54-E25-63-E25) and fixed

with an average of five screws (range, 4–7 screws). The

equivalent jumbo hemispheric cup average diameter was

85 mm (range, 80–88 mm) in the superoinferior direction.

The average volume of the bilobed component was 42%

smaller than the equivalent jumbo hemispheric cup (range,

40%–45%).

Clinical improvements in pain and functional status

were maintained at intermediate followup. At a minimum

of 60 months followup (mean, 6.2 years; range, 60–

84 months), the mean Harris hip scores improved from 36

preoperatively (range, 25–45) to 85 postoperatively (range,

81–90). The average pain scores improved from 8 (range,

0–10) preoperatively to 42 (range, 40–44) postoperatively.

There have been no postoperative dislocations, clinical

deep venous thrombosis, pulmonary embolism, infections,

or intraoperative fractures.

Radiographic analysis shows improvements in compo-

nent position and leg length differences have been

maintained at intermediate followup. The average leg

length difference improved from 34 mm preoperatively

(range, 16 mm short to 53 mm short) to 7 mm postopera-

tively (range, 2 mm long to 14 mm short). The distance

from the interteardrop line to the hip center decreased from

42 mm preoperatively (range, 31–74 mm) to 29 mm

Fig. 1A–C (A) A preoperative

photograph shows catastrophic

failure of the acetabular implant

and protrusio. A radiograph

obtained at the 2-year followup

shows good apparent stability. (B)

The patient had a broken screw in

this hip at the 3-year followup but

otherwise was asymptomatic. (C)

At the 5-year followup, the

patient had a broken screw with-

out additional signs of loosening.

The patient remains asymptom-

atic.
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postoperatively (range, 18–38 mm). The average theta

angle of the inferior lobe was 43� (range, 32�–58�). Despite

an average postoperative limb lengthening greater than

2 cm, no postoperative nerve palsies were observed.

At a minimum of 60 months followup, there were no

findings of focal osteolysis or lucencies. Nine of the ace-

tabular components appeared osteointegrated with

evidence of spot wielding of the pelvis to the prosthesis. At

the 3-year postoperative visit, the acetabular component

in one patient had two broken screws. Five years after

surgery, the patient is without component migration and

remains clinically asymptomatic (Fig. 1). We currently

consider this component to have a stable fibrous ingrowth

and have no immediate plans to revise this component but

will continue to monitor with annual clinical and radio-

graphic evaluations.

Discussion

Orthopaedic surgeons are performing an increasing num-

ber of revision hip arthroplasties each year as life

expectancy and the number of primary THAs performed

increase. Revision acetabuloplasties with considerable

pelvic bone stock deficiencies requiring complex recon-

structive techniques are becoming more common [2, 10,

12]. Bilobed acetabular components can be an attractive

alternative for American Academy of Orthopaedic

Surgeons Type III defects compared with hemispheric

implants of the same superoinferior diameter because the

bilobed cups are smaller in the anteroposterior and

mediolateral dimensions. This should allow for preserva-

tion of anterior and posterior column bone stock and a

decreased risk of disrupting Kohler’s line with subsequent

protrusio. They allow the defect to be filled without

structural allograft bone and promote restoration of an

anatomic hip center.

The importance of returning the hip center to as near an

anatomic position as possible has been reported in clinical

studies [18, 23, 29]. Restoration of the hip center poten-

tially will improve leg length differences, decrease limp,

and help reestablish and maintain hip stability, mechanics,

and range of motion [2, 27]. Superolateral placement of the

acetabular component theoretically can increase joint

contact forces and subsequent wear rates causing early

loosening and higher failure rates [8].

Attempting to restore the anatomic hip center using a

structural bone graft with or without reconstruction rings or

cages can place the acetabular component on predomi-

nantly nonviable bone and at risk for loosening and early

failure [15, 20]. Impaction grafting places the reconstruc-

tion on nonhost bone; however, the results for this type of

reconstruction have been very good [3, 13, 26, 28].

Long-term results of Type III acetabular deficiencies

with structural bone grafts and cementless or cemented

components have not been as good as the results for Types

I and II deficiencies [2, 5, 12, 15, 16, 23]. Reported revision

rates range from 20% to 30% with overall failure rates as

much as 50% when Type III deficiencies are revised with a

structural bone graft and cementless cups [15, 24].

The current series has good intermediate results in a

subset of patients with challenging Type III acetabular

defects. The study is limited by the low number of cases,

but this is a relatively rare clinical scenario and these

intermediate results therefore are pertinent. An additional

limitation is that intraobserver variation was not measured

for radiographic measurements performed.

Reported results of bilobed implants have been variable.

As a result of technical difficulty and a 24% rate of loos-

ening at an average of 41 months, Chen et al. did not

recommend the use of bilobed acetabular components [5].

They also believe its use is specifically contraindicated in

Type III deficiencies with greater than 2 cm superior

migration of the acetabular component with a medial wall

defect [5].

Conversely, a multicenter trial using bilobed acetabular

components found few complications. There was one

acetabular failure in 38 hips [2]; this failure was in a

revision in which the component sat on greater than 50%

structural allograft from a previous revision. In another

study including 15 revision acetabuloplasties, there were

no revisions and no loose components at an average fol-

lowup of 4.5 years [8]. Both of these studies included a

wide range of acetabular deficiencies, including Types I

and II in addition to Type III defects. To our knowledge,

there is only one other study examining results for Type III

deficiencies without structural bone graft. In this study, less

than of the patients had reconstruction surgery with

bilobed components; most patients were treated with

hemispheric components [23].

The majority of revision acetabuloplasties can be per-

formed using a standard hemispheric component. In a small

but increasing subset of patients with considerable ace-

tabular deficiencies, use of a standard cup requires use of a

structural allograft, defect-bridging devices with bone graft

and/or cement or placement of the component above the

anatomic hip center. Modular tantulum or custom-made

implants also can be used. In the 3-year period this study

was conducted, 84% of the revision acetabuloplasties at our

institution were performed using a standard porous-coated

hemispheric cup. There was a subgroup of 11 patients

(16%) in which use of a hemispheric cup would have

required extensive structural allograft or the use of defect-

bridging devices (antiprotrusio or reconstruction cages)

with bone graft and/or cement or placing the component

high in the pelvis. In these cases with Type III acetabular
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deficiencies, porous-coated bilobed acetabular components

without structural bone graft were used. This continues to

be the implant used in these situations by the senior author

(JTM). Our review of this series of patients has shown

good clinical and radiographic results at an average fol-

lowup of 6.2 years. It is our conclusion that porous-coated

bilobed acetabular components without structural allograft

are a viable alternative for reconstructing Type III ace-

tabular deficiencies in revision hip surgery.
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