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INTRODUCTION

Revision total hip arthroplasty (THA) procedures continue 
to increase, with a growing number of younger patients are 
having THA and outliving their primary implant [1]. The trend in 
Asia Pacific is similar, the number of revision THA procedures is 
increasing in countries such as Japan [2]. In Australia approximately 
65% of patients undergoing revision THA are under the age of 75 
years [3]. Revision total hip replacements are not expected to last 
forever, approximately 9.6% require re revision surgery at 3 years 
and 15% at 10 years [3]. These trends imply a potential increase 
in the demand of re revision THA surgery and the number of 
patients requiring multiple revisions. The philosophy for revision 
THA needs to be reviewed to take into consideration surgical 
planning for future surgeries. Appropriate implant choices and  

 
surgical planning is required to help preserve bone stock, protect 
the surrounding tissues and potentially reduce the risk of early 
re revision. This paper aims to describe the principles and a 
common framework for Femoral revision across Asia-Pacific for 
treating patients who require revision surgery using a conservative 
approach; with an aim to reduce the surgical burden to the patient, 
surgeon and hospital whilst reducing the risk of re revision in the 
future.

Bone Preserving Techniques 

Traditional revision pathways tend not to address ways to 
preserve bone even though in theory bone conservation would be 
recommended and considered. Revision constructs tend to rely on 
distal fixation with little consideration for the use of metaphyseal 
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loading femoral stems. Based on the Paprosky score, 89% of 
revision THA is for type I, II and IIIA defects, and therefore does 
not usually require a distal fixating stem [4]. In cases where there 
is sufficient bone stock, the choice of a revision stem that offers 
a conservative option will help to preserve bone. The benefit of 
selecting a conservative hip stem option for the mild to moderate 
defects will help preserve bone for future THA, should the need to 
re-revise occur. Previous studies have shown a more conservative 
approach in Revision TKA surgery can reduce the incidence of re-
revision surgery for patients in the future. Further work is ongoing 
to assess if a similar trend occurs in revision THA [5]. 

Soft tissue laxity can often be an issue in revision THA, 
preserving surrounding soft tissue is another consideration when 
choosing an appropriate stem. The choice of femoral stem with 
both standard and high offset which provides the opportunity 
to directly lateralise the stem provides the option of increasing 
soft tissue tensioning without altering leg length. The choice of a 
femoral stem should be the most conservative stem appropriate 
to treat the patient, ideally an implant that will load the bone 
proximally and preserve bone as much as possible. Distal fixation 
is not always necessary; a revision hip stem with distal fixation is 
not usually required for type I and II Paprosky defects. The primary 
consideration when choosing an implant is achieving stability, with 
medial support more important than lateral support. In the absence 
of great trochanter, a femoral stem that achieves proximal medial 
support with vertical, rotational and flexural stability will suffice. 
The surgical aim should be to choose a stem to make the revision 
THA look like a primary hip replacement where possible [6].

Careful removal of the primary stem to preserve bone and 
adjoining anatomy is an important consideration for pre-surgery 
planning. Removal of primary implants safely is as important as the 
revision surgery and the revision implant choice. In cases where 
an extended trochanteric osteotomy is required, consider femoral 
canal closure with the use of cerclage wiring to reconstruct the 
femoral shaft. This will allow the implants and any bone cement 
to be removed with minimal bone loss. The femoral preparation 
can then be carried out as if the femur were closed. The primary 
stability of the stem inside the host bone is the critical factor. In 
the case of a highly enlarged metaphysis, consider the shape of the 
stem required and fill the gaps with bone graft [7]. Defects that 
were previously filled with impaction bone grafting are now more 
commonly reconstructed with these uncemented implants. 10 
Revision femoral stems do not need to be cemented; consideration 
of uncemented stems to encourage bone regeneration should 
be used where appropriate. Regenerate missing bone with the 
use of bone graft or bone graft substitute and try to minimise the 
use of augments. When planning for revision total hip surgery, 
consideration for future THA surgery should be planned by looking 
at ways to encourage bone generation. Treatment options and 
surgical planning to avoid a therapeutic escalation with complex 
surgical treatment is always necessary in revision THA. The use 
of long stems with distal fixation, or mega-prosthetics should be 
reserved for the more complex revision procedures where there 
is a lack of proximal medial support and the canal is capacious. A 
summary of these principles is shown in Figure 1 below.

Figure 1: Femoral revision options dependent on Paprosky classification.

Cement-in-Cement Revision 

The removal of all the primary stem cement mantle is important 
if the intention is to revise with an uncemented hip stem. Where 
the cement mantle remains intact, consider the use of a cement-
in-cement revision technique. This technique is well established 
and is useful in cases where revision surgery is required due to 
a loose femoral component, or to repair periprosthetic fracture 
in patients who are not fit for prolong surgery and is useful for 
elderly patients [7]. It has been shown that the introduction of the 

new wet cement will form a chemical bond with the old cement 
mantle. The new cement mantle has 94% of the shear strength of 
the old cement mantle and is stronger than the old cement-bone 
interface. Even in the cases where there is possible fatigue to the 
old cement mantel, the integrity of the new bone-cement construct 
is not adversely affected [8]. Unlike in primary cemented hip 
procedures, where cement pressurisation in cancellous bone is 
required to ensure bony interlock, a runnier cement can be used 
in cement-in-cement revision procedures. The surgeon needs to be 
aware that the cement must be applied earlier than usual to allow 
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chemical bonding between the new cement and the pre-existing 
mantle. This also helps to provide the surgeon with extra time to 
place the revision stem in the correct version and deep enough 
into the cement mantle to achieve correct leg length and offset. 
The cement-in-cement revision surgery techniques eliminates the 
need to remove the primary cement mantle, this helps to reduce 
blood loss and surgical time and the risk of perforating the femur. 
Surgical time and blood loss are reduced which reduces the risks of 
complications for the patient. Less equipment is required and bone 
stock is retained for any potential future procedures [9].

A Barrack grade “A” cement mantel is not required for this 
revision surgical technique. This approach can be considered in 
patients that only have a stable bone cement interface below the 
lesser trochanter. In the case of periprosthetic fractures, a Vancouver 
B1 or B2 fracture repair can be achieved by the repairing the 
fractured cement mantle and bypassing the femoral fracture. This 
is summarised in Table 1 below. Table 1, Management summary in 
periprosthetic femur fracture dependant on Vancouver grade [10]. 

Table 1: Vancouver classification of periprosthetic femoral fractures after total hip arthroplasty.

Fracture Type Location Subtype Treatment

A Trochanteric
(G) Greater trochanter

(L) Lesser trochanter
A/B1 - Treat conservatively

B About stem tip

Stable stem

Loose stem

Poor bone stock

B2 – Fix or retain cement mantle where

C Below stem tip B3/C - Distal fixation or endoprosthesis stem 
required

Case Example 

A 90-year-old lady with fixation for Neck of Femur fracture. 
Gradual migration shows proximal screw penetrating the articular 

surface of the acetabulum with bony destruction. Treated 
conservatively with a Revision stem loading proximally and distally. 
The patient recovered and was independently mobile with a walker 
frame at home post op. X-rays are shown in Figure 2 below.

Figure 2: Pre and post op x-rays of Conservative femoral revision in an elderly patient.

CONCLUSION

There is an increasing demand for revision surgery, and more 
patients may require multiple revision surgeries. When planning 
for revision surgery there is a need to consider and plan for the next 
revision in the future. The aim of conservative hip revision should 
focus on protecting bone stock for future treatment whilst reducing 
the risk of re-revision. Choosing the most appropriate femoral 
stem, that provides optimal fixation for that individual patient, with 

careful pre-operative planning taking into consideration the safe 
removal of the primary implant while protecting the surround bone 
and tissue should be the focus. Conservative hip revision conserves 
bone reduces surgical burden to the patient, surgeon and hospital. 
Previous work from our department has shown how integrating a 
diagnostic algorithm with a conservative Revision TKA approach 
has led to a reduction in Re-revision rates for our patients. Further 
work in ongoing in combination with the AOANJRR to evaluate if 
similar results are achieved using this philosophy for Revision THA.
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