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Abstract
Several techniques of autograft bone harvesting have been described in the Orthopaedic literature. 
These include iliac crest bone graft which is considered to be the gold standard and the traditional 
technique carried out by many Orthopaedic surgeons. This is because autograft is osteoinductive, 
osteoconductive as well as osteogenic, and can be harvested from different sites in different forms 
and sizes. Other sources include fibula graft (vascularised and non-vascularised), rib, skull, femoral 
shafts, vascularised medial femoral condyle, calcaneus, osteophytes, proximal or distal tibia, distal 
radius, greater trochanter, and more recently reamed autogenous bone graft using the Reamer 
Irrigator Aspiration technique as well as the Poly Methyl Methacrylate membrane-induced 
technique and tissue engineered biomaterials.
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Introduction
Several techniques of autograft bone harvesting have been described in the Orthopaedic 

literature. These include iliac crest bone graft which is considered to be the gold standard and the 
traditional technique carried out by many Orthopaedic surgeons [1]. This is because autograft is 
osteoinductive, osteoconductive as well as osteogenic, and can be harvested from different sites in 
different forms and sizes [2]. Other sources include fibula graft (vascularized and non-vascularized), 
rib [3], skull, femoral shafts, vascularized medial femoral condyle [4], calcaneus [5], osteophytes [6], 
proximal or distal tibia, distal radius, greater trochanter [7], and more recently reamed autogenous 
bone graft using the Reamer Irrigator Aspiration (RIA) technique [8] as well as the Poly Methyl 
Methacrylate (PMMA) membrane-induced technique [2] and tissue engineered biomaterials. These 
techniques are commonly used individually or in combination in non-union, infections, deformity 
corrections, limb lengthening, spinal surgery [9] and trauma surgery [10].

In addition to that, several other bone graft substitutes such as allografts and artificial bone 
substitutes like calcium phosphate, calcium sulphate, hydroxyapatite, and bio-active glass, have also 
been used to repair or support bone defects during surgery [11]. The indications for bone grafts are 
many and include repair of massive diaphyseal, metaphyseal, peri-articular or intra-articular bone 
defects as a result of tumor resection, trauma, infection, and osteoporosis or to provide structural 
support in massive acetabular or femoral defects intra-operatively for example [12]. Other 
indications include non-union surgery, Anterior Cervical Decompression and Fusion (ACDF) [13] 
as well as lumbar spinal fusion [1]. Other substitutes are commonly mixed with antibiotics and used 
in the treatment of bone infections such as Cerament bone cement commonly used in the treatment 
of osteomyelitis.

However, using some of the traditional techniques of autograft or allograft bone harvesting 
is fraught with a lot of complications, challenges or problems. With regards to autografts, these 
problems include donor site morbidity and the issue of quantity, which can sometimes be limited 
[13]. Problems with allograft include consent issues, risk of infections or disease spread especially 
with viruses, immunogenic rejection, cost and compatibility issues [14], even though a large amount 
of graft can be provided. Xenografts are rarely used in humans, because they have an even higher 
risk of infections and zoonotic disease transmission, more severe immunogenic reaction, as well 
as tissue rejection. In this regard, artificial bone substitutes [11] have the advantage of providing 
a large amount of graft required, without the risk of infection, immunogenic rejection or donor 
site morbidity [14]. However, excessive cost can be an issue with some of these newer bone graft 
substitutes. In addition to that, some of these agents take a long time to integrate or breakdown in 
the tissues.

In view of this, we have come up with a new simple intra-operative technique of harvesting 
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autograft bone from the excised femoral head during Total Hip 
Replacement (THR), which can be used to fill or support massive 
acetabular and other peri-articular defects intra-operatively. This 
technique is simple, cheap, and easily reproducible and has not been 
previously published in the Orthopaedic literature. In addition to that, 
the technique does not require any additional equipment, no separate 
consent is required and it doesn’t prolong the surgical procedure.

We have done a literature search and couldn’t find a single 
publication or article where this technique has been used or 
described. We are however aware that many Orthopaedic surgeons 
traditionally use the excised femoral head to harvest autograft during 
hip arthroplasty procedures using many different techniques, but 
most of these harvesting techniques have not been formally described 
or published in the literature previously. Therefore, we are hoping 
to add new knowledge of this simple and cost effective technique to 
the orthopedic literature, which can be replicated by any Orthopaedic 
surgeon undertaking hip arthroplasty and other procedures requiring 
bone graft.

Case Presentation
The patient was an eighty five year old man, who presented to 

our emergency department following a mechanical fall. He was 
complaining of right hip pain and inability to weight bear since the 
fall and his X-rays revealed a displaced (Garden IV) intra-capsular 
fracture of the right femoral neck (Figure 1a,1b).

He was has a past medical history of Benign Prostatic 
Hypertrophy (BPH) and hypothyroidism, but was otherwise fit and 
well. He lived at home and was the full time career of his wife. In 
addition to that, he was also normally fully mobile, independent, and 
walked for many miles without any aids. He also had a mini-mental 
score of 10/10. Therefore, in line with National Institute of Clinical 
Excellence (NICE) guidelines, he was counseled and consented for 

a right Total Hip Replacement (THR), which was performed 24 h 
following admission.

Intra-operative technique
The patient was properly checked and put under spinal 

anaesthesia. A WHO check was carried out in theatre, and the patient 
was adequately positioned, prepared and draped. A modified Harding 
(anterolateral) approach to the right hip was carried out (as this is 
the favored approach of the senior author JK), femoral osteotomy 
was done, and the head was removed from the acetabulum with a 
corkscrew and kept separately on a table, wrapped with a piece of 
wet gauze. The right acetabulum was adequately exposed with the 
aid of self-retaining retractors. Sequential reaming of the acetabulum 
was commenced using a small (size 44 mm) acetabular reamer on 
the floor of the acetabulum. This led to massive bone loss in the floor 
of the acetabulum. As a result of this, the reaming procedure was 
stopped, and the plan was changed to carry out an uncemented THR 
rather than the original plan of a cemented THR.

In view of this, the femoral head was used to harvest cancellous 

Figure 1a: Pelvic radiograph showing displaced (Garden IV) right intra-
capsular NOF fracture.

Figure 1b: Lateral radiograph showing displaced right intra-capsular NOF 
fracture.

Figure 2a: Acetabular reamer used to harvest autograft bone from the 
femoral head.

Figure 2b: Harvested autograft bone from the femoral head.

Figure 3: Intra-operative picture of the completed Total Hip Replacement 
(THR).
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autograft by using the small (size 44 mm) reamer to core out the 
cancellous bone and leaving a shell of articular cartilage outside, while 
the femoral head was held on a table with a pair of Kocher’s forceps 
(Figure 2a). The femoral head can also be held with a patella clamp 
to give better control. This technique can also be used to harvest 
bone from the femoral head in situ, before it is taken out from the 
acetabulum. The procedure provided a large amount of cancellous 
autograft bone, which was used to fill the acetabular defect, without 
the need for additional graft.

The harvested bone graft (Figure 2b) was then used to fill the 
acetabular defect after completing gentle reaming of the periphery of 
the acetabulum. A size 54 mm uncemented acetabular cup was chosen 
after trial, and then implanted on top of the bone graft which had 
been impacted into the acetabular defect, this was support with two 
screws for additional stability, and a ceramic liner was then put into 
the acetabular shell. The rest of the procedure (THR) was completed 
uneventfully (Figure 3).

Post-operatively, the patient did well, and was fully mobilized 
with the aid of the physiotherapists. His check X-rays were satisfactory 
(Figure 4a,4b). He was discharged home after five days of admission, 
and was followed up in the out-patients’ department after six weeks, 
where he was found to be fully mobile and completely pain free.

Discussion
Over two million bone grafting procedures were performed 

annually worldwide in 2016, which is second only to blood 
transfusion [15]. There are many indications for bone graft in 
Trauma and Orthopaedic Surgery. Some of the common indications 
include massive bone loss following trauma [2], tumor resection or 
infection. Other indications include severe osteoporosis, non-union 
of fractures, spinal deformity correction, bone lengthening, ACDF, 

spinal decompression and fusion [9] as well as severe rheumatoid 
arthritis [5]. The type of autograft used depends on the size and 
nature of the defect and the aim of treatment. Generally, non-
vascularized grafts are recommended for small defects less than 5 cm, 
and vascularized grafts are better for larger defects [2].

Treatment of critical bone defects continues to pose a lot of 
challenges to orthopedic surgeons [16]. However, the iliac crest 
bone remains the most common site of autograft bone harvesting 
[5]. But due to the drawbacks and morbidities of using autografts, 
such as pain, hematoma, neurovascular injury, infection, incisional 
hernia, fracture and the limited quantity of bone obtained [7], other 
alternatives have been widely used to correct bone defects. These 
include allografts, xenografts (rarely used), as well as artificial bone 
substitutes which include calcium sulphate, hydroxyapatite, calcium 
phosphate, bisphosphonate, [16], and recombinant human Bone 
Morphogenetic Proteins (rh-BMPs-rh-BMP2 and rh-BMP7) as well 
as other tissue engineering techniques [10], which are used either 
individually or in combination with other agents [15].

In view of this, we have come up with this new simple intra-
operative technique of autograft harvesting using the excised femoral 
head to obtain good quality cancellous autograft which can be used 
to correct or close massive acetabular bone defects during Total Hip 
Replacements (THRs). This technique which has not been described 
in the literature before, is also quick, easily to learn, easy to teach, and 
as mentioned earlier, does not require any sophisticated equipment 
or extra cost to be incurred. In addition to that, because the bone graft 
harvest process is part of the normal procedure for a THR, there is no 
need to obtain a separate consent from the patient.

Furthermore, there is no problem of donor site morbidity, 
no extra risk of infection, neurovascular injury, wound problems, 
fractures or issues of quantity which are usually encountered in 
autograft harvesting from other distant sites. Also, as opposed to 
allograft, the issue of disease transmission, immunological rejection 
or biocompatibility does not arise, and our method is much cheaper 
than using allograft or artificial bone substitutes. The femoral head is 
usually big enough to provide the desired amount of bone graft which 
can be used for a large amount of acetabular bone loss or defects.

Conclusion
We advocate the use of this simple technique by all Orthopaedic 

surgeons especially in arthroplasty procedures, as it provides a good 
alternative and cheap source of bone graft, which can be used as 
a bail out to repair massive bone loss or acetabular defects during 
procedures such as Total Hip Replacement. This can also help to 
avoid or minimize delays intra-operatively, and therefore keep the 
operating time short, with the attendant overall benefit to the patient.
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