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Introduction

Basics of allograft healing (cancellous bone)

1. Bleeding from host tissue into the wound bed

2. Local inflammation (days)
- chemotaxis stimulated by cell detritus 
- starting of osteoblast differentiation via precursor cells 

3. Revascularisation
- capillarisation
- vascular invasion of osteoblasts -> new „woven“ bone on 

allograft trabecular bone -> starting of resorption of allogeneic 
bone by osteoclasts 

4. Creeping Substitution and Remodeling (months) 
- mechanism: osteoconduction
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Introduction

What should be used for bone replacement?

Allogenic bone Autologous bone



Introduction – Autologous bone

Advantages

• very good healing rates due to „physiological remodeling“

• no rejection

• no infection

• low costs

Disadvantages

• limited resources

• second operation with prolongation of operation time

• local morbidity/complications after harvesting 



Introduction – Autologous bone

Complications after harvesting of bone from the iliac crest

• local hematoma 

• chronic pain 

• rare: pelvis fracture, vessel and nerve injuries 

• rare: superficial and/or deep infections 
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Introduction – Allogenic bone

Advantages

• available

• low rejection rates 

• good to very good healing rates

• no second operation

Disadvantages

• possible transmission of infectious diseases

• prolongated remodeling („creeping substitution“)

• „only“ osteoconduction

• low therapeutical effects in infectious bone or  

pseudarthrosis

• regulations



Material and Methods

• Allogenic versus autologous cancellous bone in lumbar segmental 
spondylodesis (L4/5 or L5/S1) via ventrodorsal fusion

• prospective, randomised, non-blind study

• 44 patients (22 male, 22 female) with persistent lumbosacral and/or 
pseudoradicular complaints after unsuccessful conservative therapy over 
at least 6 months, age 45.5 (26-62) years

• ventral: 11 mm PEEK cage filled with cancellous allograft (G1, sterilized, 
freeze-dried) or autograft from iliac crest (G2) 

• dorsal: screw and rod system (Colorado IITM, Medtronic) 



Material and Methods

Exclusion criterias

• degeneration of adjacent segments, verified by MRI and discography

• previous operations on the lumbar spine 

• patients on long-term medication with corticoids or non-steroidal anti-

inflammatory drugs 

• patients with pain chronification ≥ stage II according to Gerbershagen

• patients with osteoporosis, kidney and liver diseases 

• malignant tumors

• BMI > 30kg/m² 

• pregnancy 

• chronic nicotine, alcohol or drug abuse



Material and Methods

Clinical outcome (after 0, 3, 6, 9, 12 months)

• Oswestry Low Back Pain Disability Questionnaire

• Visual Analog Scale for pain

• patient satisfaction

• patient willingness to undergo the operation again

Radiological outcome (after 0, 3, 6, 9, 12 months)

• fusion rate / bone mineral density of the grafts

- radiographs

- computer tomography (McAfee et al.)

-> Hounsfield Units (Spruit et al.)

1. McAfee PC et al. Symposium: a critical discrepancy-a criteria of successful                                                     
arthrodesis following interbody spinal fusions. Spine 2001;26:320-34.

2. Spruit M et al. CT Density Measurement of Bone Graft within an intervertebral
lumbar cage. J Spinal Disord Tech 2004; 17:232-235.



Results

no significant difference between G1 and G2
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Results

significant difference between G1 and G2 at 6 month postop

but no difference after 9(12) months

delayed remodeling of allogenic bone



Results

Donor site complications (iliac crest)

• 5 patients with hematoma 

• 3 patients with persistent pain

• 8/22 (36 %)



Discussion and Conclusion

• Compared with autologous iliac crest cancellous bone, PAA-

sterilized, freeze-dried allogenic cancellous bone offers the 

advantages of 

- sufficient availability, 

- the lack of any morbidity on removal/harvesting, and 

- a shortening of the duration of surgery, due to the 

avoidance of an operation for graft removal 



Discussion and Conclusion

• After 6 months, the x-rays/CT of the patients in the allogenic bone 

group had a significantly lower rate of fusion. Aside from this, there 

were no further significant differences. 

• After 12 months, radiological results showed similar fusion rates in 

both groups. 

• Donor site complications in 8/22 patients of G1 (5 patients with 

hematoma and 3 patients with persistent pain).

• Compared with autologous cancellous bone, equivalent clinical 

results are achieved for allogenic bone, as well as comparable 

fusion rates after 12 months, despite a delayed consolidation 

process.
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