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INTRODUCTION 
Secondary osteoarthritis in the presence of protrusio 

acetabuli is diagnosed by an anterio-posterior pelvic 
radiograph demonstrating a center-edge angle greater than 40 
degrees with medialisation of the medial wall of the 
acetabulum beyond the ilio-ischial line. [1] Protrusio can be 
defined as a primary condition or secondary to a variety of 
pathological conditions associated with pelvic bone 
remodeling, including adult and juvenile rheumatoid arthritis, 
Marfan’s syndrome, Paget’s disease and renal osteodystrophy.
[1-8] Typically the structural deformity associated with 
primary protrusio acetabuli consists of a contained medial 
bone defect with an acetabular rim of sufficient integrity to 
enable secure rim fit for uncemented reconstruction (Figure 1). 

Total hip arthroplasty in the presence of severe protrusio 
acetabuli is technically more challenging both in terms of 
restoration of hip biomechanics and the procedural conduct of 
surgery. Protrusio acetabuli substantially limits joint range of 
motion, making both sterile draping and the surgical approach 
more difficult during prosthetic joint reconstruction. Safe 
dislocation of the femoral head, whilst minimizing the risk of 
iatrogenic acetabular or femoral fracture, is typically more 
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ABSTRACT 

A useful technique for the preparation of particulate autograft and the subsequent removal of the femoral head during total 
hip arthroplasty in the presence of severe protrusio acetabuli is demonstrated.  

This simple technique facilitates rapid preparation of autograft for subsequent acetabular reconstruction and allows safe 
removal of an incarcerated femoral head without risking fracture. 
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difficult if severe protrusio is present. In situations of an 
incarcerated femoral head, in situ femoral neck osteotomy 
may be required. After osteotomy, subsequent removal of an 
incarcerated femoral head may still necessitate sectioning and 
removal in pieces. Acetabular preparation in protrusio 
typically requires medial bone grafting to lateralize the 
acetabular center rotation and to provide axial acetabular 
prosthetic support. 

A useful technique for the simplified preparation of 
particulate autograft and the subsequent removal of the 
femoral head during total hip arthroplasty in the presence of 
severe protrusio acetabuli is demonstrated. This simple 
technique facilitates rapid preparation of autograft for 
subsequent acetabular reconstruction and allows safe removal 
of the incarcerated femoral head without risking intraoperative 
fracture. 

METHOD & SURGICAL TREATMENT 
For the conduct of total hip arthroplasty in the presence of 

protrusio acetabuli, preoperative templating will identify the 
requirement for significant correction of acetabular hip center 
of rotation and if other reconstructive considerations such as 

decreased femoral offset with potential trochanteric 
impingement or leg length inequality are present. For cases of 
severe protrusion, we prefer to utilize the posterior approach 
for hip reconstruction, although the techniques demonstrated 
below are equally applicable to other surgical approaches. 
These techniques are most applicable to situations where 
severe protrusion is present and safe delivery of the femoral 
head from the acetabulum cannot be conducted safely without 
prior in situ femoral neck osteotomy.   

After joint arthrotomy has been performed, dislocation of 
the femoral head is attempted, being mindful of avoiding 
excessive force which may increase the risk of either femoral 
or acetabular fracture. Should safe femoral head dislocation be 
unsuccessful, an in situ femoral neck osteotomy is conducted 
(Figure 2). Rather than remove or section the femoral head 
after in situ osteotomy, the incarcerated femoral head is left 
within the acetabulum. Acetabular exposure is then obtained 
using standard techniques and retractor placement with the 
femoral head retained in situ (Figure 3). We typically place 
two long Hohman style retractors in anterior and inferior 
acetabular positions respectively to obtain sufficient exposure. 
Upon the exposed cancellous bone of the central part of the 
retained femoral neck an acetabular reamer is applied to the 
incarcerated femoral head (Figure 4). Initially the smallest 
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Figure 1: Bilateral hip osteoarthritis with significant protrusio acetabuli. Difficult intraoperative joint 
dislocation with potential requirement for an in situ neck osteotomy prior to head removal is anticipated. 
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size acetabular reamer is selected. Prior to reaming limited 
cleansing of marrow and fat from the femoral head may be 
achieved by pulse lavage, according to surgeon preference. 
When the acetabular reamer head becomes full with 
particulate cancellous autograft sequentially larger reamer 
heads are selected (Figure 5).  As the femoral head is firmly 
held inside the acetabulum due to the protrusio deformity, 
reaming is easily conducted. As reaming approaches the 
subchondral plate of the femoral head and all useful 
cancellous bone has been removed, the remaining “rind” of 
femoral head can then be easily scooped from the acetabulum 
without risking intra-operative fracture (Figure 6).  

Reconstruction of the acetabulum can then be conducted 
according to Surgeon preference. Prior to graft impaction, the 
autograft is further cleaned within a large gauze swab using 
saline lavage to remove excess marrow and fat. In the 
presence of a satisfactory acetabular rim to enable stable 
uncemented reconstruction, we favor the compaction of 
cleaned small chip size cancellous autograft into the contained 
acetabular defect by a reverse reaming technique (Figures 
7-12). Although firm primary acetabular stability is typically 
obtained from acetabular rim interference fit, we recommend 
the adjunctive use of multiple screws to augment fixation. We 
recommend preferential localization of screws into the 
posterior and superior acetabular quadrants to obtain good 
quality fixation whilst minimizing the risk of 
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Figure 2: Approach for the conduct of left total hip 
arthroplasty for patient illustrated in Figure 1. In 
situ femoral neck osteotomy necessitated due to 
significant joint stiffness due to protrusio 
deformity. 

Figure 3: Appearance after in situ femoral 
neck osteotomy. Femoral head remains 
within the acetabulum. Options at this 
point include attempting removal of the 
femoral head by retrograde placement of a 
cork-screw (often still difficult to remove), 
sectioning of the femoral head to enable 
removal in pieces or leaving the femoral 
head in situ for preparation of particulate 
bone graft by reamers followed by 
subsequent head removal (described within 
this article; see subsequent images). 

Figure 4: In situ reaming of the femoral neck 
and head. The smallest acetabular reamer head 
available selected. As the femoral head is 
firmly held inside the acetabulum due to the 
protrusio deformity, reaming is easily 
conducted. When the acetabular reamer head 
becomes full with particulate cancellous 
autograft, sequentially larger acetabular 
reamer heads are selected. 
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neurovascular injury. [9,10] Where additional lateralization of 
hip center is required after impaction of the acetabular shell, 
offset liners may be selected, although this is unusual in our 
experience using this technique. We recommend the combined 
use of external and internal acetabular landmarks for the 
accurate placement of the acetabular component and the 
adjunctive use of intraoperative fluoroscopy if the Surgeon is 
uncertain. 

 

DISCUSSION 
Total hip arthroplasty using cemented or uncemented 

acetabular reconstruction in the presence of protrusio acetabuli 
demonstrates satisfactory medium-long term results with 
appropriate surgical technique. [11,12] Accurate restoration of 
acetabular center of rotation is associated with lower rates of 
mid-term prosthetic failure. [13] High rates of acetabular 
loosing are associated with cemented acetabular 
reconstruction where correction the center of hip rotation to 
within 10mm of anatomic position has not been achieved. [14]  
To enable both accurate reconstruction of hip biomechanics 
and restoration of bone volume (particularly in younger 
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Figures 6 (a-c): Simplified removal of the incarcerated femoral head. After femoral head reaming has been conducted to remove all available good quality 
cancellous bone, the remaining “rind” of subchondral bone and cartilage can be easily scooped out and removed. Even in the presence of severe acetabular 
protrusio, easy and safe removal of the femoral head is facilitated using this method without risking intraoperative fracture.  

Figure 7: Subsequent acetabular preparation. Appearance after limited 
reaming of the medial wall to bleeding subchondral bone followed by 
sequential dilation of acetabular rim to enable stable interference fit of an 
uncemented acetabular component. 

Figure 8: Particulate graft placed to correct the acetabular medial wall 
deficiency. As the acetabulum has been prepared for the use of an 
uncemented press fit implant, attention is made to keep the acetabular rim 
free of particulate graft.  
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patients), the use of bone graft during total hip arthroplasty for 
protrusio acetabuli is therefore recommended. 

Numerous factors influence the initial stability and clinical 
performance of impacted particulate bone graft in total hip 
arthroplasty. [15] The mechanical properties of an impacted 
bone graft construct are improved by the impaction of dry 
grafts with fat and marrow debris removed. [16,17] For 
cemented acetabular reconstruction, implant stability is reliant 
on both the material properties of the graft mantle (inter-

particle shear resistance and compressive strength) and also 
the degree of cement penetration. In this situation, larger bone 
chip size, approximating 10mm3 as typically created by hand 
using rongeur, is recommended. [18-20] For uncemented 
reconstruction, where primary rim interference fit is typically 
obtained and subsequently augmented by screw fixation, the 
graft however serves mainly to provide compressive axial 
support and longer term restoration of bone volume. Initial 
acetabular component stability in uncemented reconstruction 
is therefore less reliant on the inter-particle shear resistance of 
the bone graft mantle. In these cases we have observed 

Weinrauch P et al. A technique for bone graft preparation for total hip arthroplasty in the management of severe protrusio acetabuli n   
This and more Open Access and Peer Reviewed publications at www.healthyjoints.eu/IJAJR 

Figure 12: Bilateral uncemented total hip arthroplasty in the patient 
previously illustrated in Figure 1. Correction of protrusio deformity by 
medial acetabular bone grafting conducted. 

Figure 11: Final appearance of an uncemented acetabular component with 
stable rim fit and appropriate implant position after correction of the medial 
defect allowing lateralization of the prosthesis. 

Figure 9: Reverse reaming of acetabulum to obtain firm medial impaction of 
the particulate cancellous autograft. The last reamer size used for acetabular 
rim preparation (allowing for implant press fit) is selected for reverse reamer 
impaction. Compaction allows sequential addition of more cancellous 
autograft. As a guide to reconstruction, the reamer head approximates final 
acetabular component depth and orientation. 

Figure 10: Firm medial acetabular bone graft base obtained with good 
quality cancellous autograft after reverse reaming. 
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that firmly impacted small particle size bone graft, as 
produced using this technique, provides reproducible results. 

SUMMARY 

A useful technique for the simplified preparation of 
particulate autograft and the subsequent removal of an 
incarcerated femoral head during total hip arthroplasty for the 
management of osteoarthritis in the presence of severe 
protrusio acetabuli is demonstrated. 
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