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Acetabular de-escalation in hip revision
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Summary. Background: The idea of “de-escalation” (DE) indicates an arthroplasty revision performed by
changing a revision component by a primary component. Aim of this study is to verify if this technique
can represent an option in case of cage or ring failure. Methods: We observed five cases of revision hip cage
loosening with complete allograft consolidation. This group of patients were revised with use of a primary cup
and were specifically followed in ours institutions offices. Patients were clinically and radiologically followed
every 6 months for the next two years and then annually Resu/#s: At final follow-up (15-2 years, mean 6 years)
four patients (80%) showed a good recovery of their levels of activity. The mean Harris hip score improved
from 20 points (range,7-38 points) preoperatively to 48 points (range, 16-88 points). At final radiological
follow-up acetabular components were radiographically stable at the last follow-up. One patient (20%) at
two years follow-up, was unable to walk without crutchies due to hip pain. X-rays showed cup loosening in
all three zones. Patient was dissatisfied. Primary cup was revised with a Burch Schneider cage. Conclusions:
De-escalation technique is a surgical option to consider in case of young patients, limited number of previous
revisions and more than three years survivorship of loosened acetabular cage. (www.actabiomedica.it)
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Introduction

The idea of “de-escalation” (DE) indicates an ar-
throplasty revision performed by changing a revision
component by a primary component. This technique
was introduced with use of distal locked stem as tem-
porary femoral revision implant to be following by a
standard primary component replacement (1,2). On
the acetabular side, bone reconstruction after impac-
tion grafting and ring or cage revision may allow a fur-
ther revision by using a primary cup. In our experience
DE technique was applied in five cases of acetabular
ring loosening. Aim of this study is to verify if this
technique can represent an option in case of cage or
ring failure.

Materials and Methods

From January 2000 to December 2014, 116 failed
total hip arthroplasty with complex acetabular defi-
ciency reconstruction via antiprotrusio Burch Schnei-
der cage and structural allografts were performed at
our institutions. Twenty-four (20.6%) cages were re-
vised. The causes of failed cages were infection in 4 hip,
non-healing allograft with cage loosening in 10 cases,
polyethylene loosening in 2 cases, recurrent disloca-
tions in 3 cases and cage loosening with complete al-
lograft consolidation in 5 hips. The sub group of failed
Burch Schneider cage with complete allograft consoli-
dation were revised with use of a primary cup. These
patients were specifically followed in ours institutions
offices. Patients were clinically and radiologically fol-
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lowed every 6 months for the next two years and then
annually. The Harris hip scores (3) were calculated
preoperatively and on follow up and the patients ex-
pressed their subjective impression of the result as very
satisfied, satisfied, or dissatisfied. At the same time,
radiographic analysis was carried out to identify the
presence of any radiolucent lines, osteolysis and scle-
rosis, according to the three zones defined by DeLee
and Charnley (4). Radiographic examination included
views, such as antero-posterior (AP) of the pelvis and
lateral of the affected hip, according to a standard pro-
tocol for imaging reproducibility. A single observer
made all measurements.

Results

From January 2006 to December 2014 we per-
formed 5 revisions of acetabular ring by standard cup.
4 patients was female, 1 patient was male. Average
age was 60,8 years (51-68). Survivorship of de-esca-
lated acetabular ring was respectively 15,8,3,2,2 years.
Number of previous revisions before DE surgery was:
3 in one case, 2 in two cases and 1 in two cases. Dur-
ing de-escalation surgery all hips were exposed using
a postero-lateral approach (Table 1). Good quality of
bone reconstruction after cage removal was intraop-
eratively evaluated. A primary press-fit cup with 2 or 3
screws were implanted in all cases. At final follow-up
(15-2 years, mean 6 years) four patients showed a good
recovery of their levels of activity. The mean Harris hip
score improved from 20 points (range,7-38 points)
preoperatively to 48 points (range, 16-88 points) at
the time of the latest examination. Two patients were
very satisfied and two patients were satisfied with their
outcome. At final radiological follow-up acetabular
components were radiographically stable at the last

follow-up, showing evident signs of bone remodelling
and integration, without any radiolucent lines, scle-
rotic areas or periprosthetic osteolysis in all four cases.

One patient (20%) at two years follow-up, was
unable to walk without crutchies due to hip pain. X-
rays showed cup loosening in all three zones. Patient
was dissatisfied. Primary cup was revised with a Burch
Schneider cage.

Discussion

The aim of the “reconstruction ring” approach is
to replenish lost bone stock for future revisions, place
the acetabulum at the correct anatomic position, and
allow progressive weight bearing earlier, because the
ring is attached directly to the pelvis, protecting the
consolidating bone graft (5-7). Chance to revise a ring
cup by using a primary cup depends on residual bone
stock after ring removal. In turn, residual bone stock
depends on previous graft incorporation. At time of
ring implant, bone defects of the acetabulum can be
treated by morcelized or massive bone grafting. Some
authors considered the Burch Schneider cage to bridge
the ilium and ischium and protect the bone grafts
from resorption by excessive mechanical forces (6-8).
Investigators have reported favorable results with both
morselized autografts or allografts (9,10). Buma et al
(11) studied morcelized bone graft incorporation and
showed the histological data concerning 9 biopsies
taken from 8 grafted acetabula, 1-72 months after re-
vision. During previous surgery femoral heads received
from the local bone bank were morsellized with a into
chips of about 1/2 cm®. The quantity of graft used var-
ied from 1 to 3 femoral heads per patient. Histological
study revealed different stages of graft incorporation.
In the specimen 1 month post-revision, no signs of
graft incorporation were found. At 8 and 9 months,

Table 1. Pre DE surgery and outcome data

Case N°previous Acetabular defectattimeof Ringimplant  AgeatDE Reason of DE F.U
Ne revisions  ring surgery (Paprosky class) survival (years) surgery (years) revision
1 1 IIIa 8 67 Aseptic loosening 15 years
2 2 IIIb 6 68 Aseptic loosening 2 year
3 3 JUSE] 3 51 Aseptic loosening 2 years loosening
4 2 IITb 5 51 Aseptic loosening 8 years
5 1 IIIb 15 67 Aseptic loosening 3 years
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various amounts of graft remnants were embedded in
a new trabecular structure. The bone in the specimens,
with a follow-up of 15 months or longer, closely re-

sembled normal trabecular bone, with only very few
remnants of graft. They concluded that impacted

Figure 1. Case 4. Preoperative DE x-ray. Loosening of Burch
Shneider revision cage

Figure 2. Case 4. Revision using a press-fit primary cup. No

need for new bone graft or structural support. 8 years follow up

morsellized chip graft completely incorporates into a
new trabecular structure. A very similar original bone
structure restoration can allow a primary cup implant.

The idea of DE tecnique indicates an arthroplasty
revision performed by changing a revision component
by a primary component. This technique was intro-
duced and developed by Vives in 1987 (12) with use
of distal locked stem, called “interlocking rod” as tem-
porary femoral revision implant to be following by a
standard primary component replacement before bone
restoration. Use of interlocking stem has been wide-
spread in France in the nineties but DE revision by

primary stem was not routinely applied because locked

Figure 3. Case 3. Preoperative DE x-ray. Loosening of Burch

Shneider revision cage three years before third hip revision

Figure 4. Case 3. Revision using a press-fit primary cup. 2 years
follow up, loosening of the primary cup
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stems have produced satisfactory and long lasting re-
sults (1,2).

Miletic et al.(1) reported good results of stem DE
technique studying a group of 15 patients. In their ex-
perience DE technique was applied in case of loos-
ened locked revision stem. There were no difficulties
extracting the locked stem and a standard length pri-
mary stem was inserted with no associated procedures
or bone complications in any of the cases.

Contrary to French experience, DE acetabular
revision is not a two stage scheduled technique but it
is allowed by graft incorporation and bone reconstruc-
tion protected by ring or cage implant.

Acetabular reinforcement rings or cages (Ganz
rings and Burch-Schneider cages) are commonly used
for reconstruction of severe bone defects in complex
hip arthroplasty (13-16). They are widely implanted in
revision hip arthroplasty with periprosthetic acetabu-
lar bone resorption but DE acetabular technique is
rarely reported in literature.

Abolghasemian et Al (17) retrospectively re-
viewed 44 consecutive patients (50 hips) who un-
derwent acetabular re-revision after a failed previous
revision that had been performed using structural or
morcellised allograft bone, with a cage or ring for un-
contained defects. In 17 hips (34%), re-revision was
possible using a cemented (n=2) or uncemented (n=15)
primary acetabular component. No data concerning
results of this sub group where available in the study.
The mean follow-up of the entire group of study was
70.2 months (6 to 146) for 47 available patients. There
were 18 (38.3%) radiological failures due to aseptic
loosening, at a mean of 65 months (6 to 146) after the
re-revision. In addition, four hips failed (8.5%) due to
infection.

Hsu et al (16) retrospectively evaluated clinical
outcomes and complications of using the Burch Sch-
neider cage and structural allografts for complex ac-
etabular reconstruction in 31 hips with a a mean follow
up of 5.5 years (range, 3.0¢10.5 years). Using re-revi-
sion surgery as the endpoint, the cage had a survival
rate of 76% at 5 years and 57% at 10 years. At the time
of re-review, three hips had a failed reconstruction
cage and small contained defect after partial consoli-
dation of the previous structural allograft; they were
treated with a noncemented primary acetabular com-

ponent and morselized allografts. Regarding to this
sub group, at the follow up at 14 months, 16 months,
and 28 months (average follow up of 19.3 months), the
radiographs of the three hips confirmed that no hip
had any measurable migration or displacement of the
acetabular component

In our experience, in all five cases, we used
morselized allograft bone from the tissue bank. In
our opinion cadaver allografts offer advantages over
autologous bone because they are available at any
amount and thus enable us to avoid extensive dam-
age to the iliac crest by autologous tissue harvesting.
The size of 7 to 10 mm is optimal because it permits
the grafts to maintain both structure and strength (18).
The strict procedure of sample collection and examina-
tion minimizes the risk of infection transfer. As usual
the progress of graft bone ingrowth was in our experi-
ence evaluated on radiographs that showed incorpora-
tion of allograft into the surrounding bone.

Only one patient out of five was revised due to
de-escalation failure. Revised patient showed the
highest number of previous revisions (n=3) and the
lowest survivorship of de-escalation (3 years). Despite
our results cannot considered statistically significant,
age, functional requests, previous number of hip revi-
sions should be data to be considered in case of DE
technique planning. Quality of bone reconstruction af-
ter cage implant needs an intraoperatively evaluation.

Conclusions

Our little experience, according to clinical and
histological reported studies confirms that impacted
morsellized chip graft during revision by acetabular
ring are completely incorporated into a new trabecular
structure. This structure is able to integrate a standard
cup in case of ring failure. De-escalation technique is
a surgical option to consider in case of young patients,
limited number of previous revisions and more than
three years survivorship of loosened acetabular cage.

Conflict of interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article



114

F. Rivera, A. Bardelli, P. Maniscalco, et al

References

1.

6.

10.

11.

Miletic B, May O, Krantz N, Girard J, Pasquier G, Mi-
gaud H. De-escalation exchange of loosened locked revision
stems to a primary stem design: complications, stem fixa-
tion and bone reconstruction in 15 cases. Orthop Traumatol

Surg Res. 2012;98(2):138-43.

. Menciere ML, Wissocq N, Krief E, Elkoun D, Taviaux J,

Mertl P. Mid-term outcomes after distally locked-to-stand-
ard primary stem exchange in 29 hip-prosthesis patients.
Orthop Traumatol Surg Res. 2014;100(1):135-40.

. Harris WH. Traumatic arthritis of the hip after dislocation

and acetabular fractures: treatment by mold arthroplasty. An
end-result study using a new method of result evaluation. J
Bone Joint Surg Am. 1969;51:737-75.

. Morscher E, Dick W, Seelig W. Revision arthroplasty of the

hip joint with autologous and homologous cancellous bone.

Orthopide 1989;18:428-37.

. Goodman S, Sastamoinen H, Shasha N. Complications of

ilio-ischial reconstructions rings in revision total hip arthro-
plasty. ] Arthroplasty 2004; 19:436-46.

Gill TJ, Sledge JB, Mueller ME. The Burch-Schneider
anti-protrusio cage in revision hip arthroplasty. Indications,
principles and long-term results. ] Bone Joint Surg 1998;
80:946-953.

. Saleh K]J, Jaroszynski G, Woodgate I. Revision total hip

arthroplasty with the use of structural acetabular allograft
and reconstruction ring. A case series with a 10 year average

follow-up. ] Arthroplasty 2000; 15:951-958.

.Eggli S, Muller C, Ganz R. Revision surgery in pelvic dis-

continuity. An analysis of seven patients. Clin Orthop 2002;
398:136-145.

. Gross AE, Goodman SB. Rebuilding the skeleton. The in-

traoperative use of trabecular metal in revision total hip ar-
throplasty. ] Arthroplasty 2005; 20:91-93.

Dennis DA Management of massive acetabular defects in
revision total hip arthroplasty. ] Arthroplasty 2003; 18:121—
125.

Buma P, Lamerigts N, Schreurs BW, Gardeniers ], Ver-
sleyen D, Slooft T]. Impacted graft incorporation after

12.

13.

14.

15.

16.

17.

18.

cemented acetabular revision. Acta Orthop Scand 1996
Dec;67(6):536-40.

Vives P, Plaquet JL, Leclair A, Blejwas D, Filloux JF. Revi-
sion of interlocking rod for loosening of THP. Concept-
preliminary results. Acta Orthop Belg 1992;58:28—35.
Gill TJ, Siebenrock K, Oberholzer R, Ganz R. Acetabular
reconstruction in developmental dysplasia of the hip results
of the acetabular reinforcement ring with hook. J Arthro-
plasty 1999;14(2):131-7.

Gurtner P, Aebi M, Ganz R. The acetabular roof cup in
revision arthroplasty of the hip. Z Orthop Ihre Grenzgeb
1993;131(6):594-600.

Schlegel UJ, Bitsch RG, Pritsch M, Aldinger PR, Mau
H, Breusch SJ. Acetabular reinforcement rings in revision
total hip arthroplasty midterm results in 298 cases. Ortho-
pade 2008;37(9):904-906-13.

Hsu CC, Hsu CH, Yen SH, Wang JW. Use of the Burche-
Schneider cage and structuralallografts in complex acetabu-
lar deficiency: 3- to10-year follow up Kaohsiung J Med
Sci.2015;31(10):540-7

Abolghasemian M, Drexler M, Abdelbary H, Sayedi H,
Backstein D, Kuzyk P, Safir O, Gross AE. Reconstruction
of massive uncontained acetabular defects using allograft
with cage or ring reinforcement Bone Joint J. 2013;95-
B(6):777-81.

Maruyama M, Wakabayashi S, Ota H, Tensho K. Use of the
Burch-Schneider cage and structural allografts in complex
acetabular deficiency: 3- to 10-year follow up. Clin Orthop
Relat Res. 2017;475(2):387-395

Received: 10 April 2020

Accepted: 10 May 2020

Correspondence:

Fabrizio Rivera, MD

Via Servais 200a/16, 10146, Torino, Italia
Tel 3472992578

E-mail: rivgio@libero.it



