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Comparative Analysis On The Effects, Costs, And Clinical 
Indications For Autograft, Allograft, And Bone Graft 

Substitutes In The Setting Of Orthopedic Trauma Surgery

Utilizing bone grafts has been well known to benefit the orthopedic 
community for decades by enhancing bone repair when considering cases 
such as reconstructions of bone loss and voids in trauma settings. These 
bone defects have been classically treated using autograft material sourced 
from the iliac crest; however, this practice has also been associated with 
harvest site morbidity. Developments in sterilization techniques and 
technology have provided surgeons with further bone allograft materials. 
Subsequently, synthetic materials have been introduced as a promising new 
source of graft materials, largely due to avoiding morbidity issues 
experienced with autografts and potential infection transmission associated 
with allografts.
Graft materials should also be assessed on their potential for bone repair, an 
aspect dominated by:
Ø Osteoconductivity, relating to the materials ability for cells to grow on a 

three dimensional surface which can include materials such as cancellous 
bone grafts or demineralized bone matrix (DBM),

Ø Osteoinductivity, relating to the material’s potential recruitment and 
induction of progenitor cells into active osteoblasts and osteocytes, 
largely dominated by the presence of bone morphogenic protein (BMP) 
in the material, or,

Ø Osteogenicity, relating to the material’s propensity for deposition of new 
bone matrix, a property reserved for materials such as autologous grafts 
and bone marrow aspirate.

Ideal bone grafts would contain all three properties, yet most materials 
utilized employ only one or are used in conjunction with other biologics to 
attain ideal bone repair. In addition, risk assessment strategies must be 
considered when selecting materials for grafting, as complications from 
donor site morbidity associated with autografts or infection prevention with 
allografts should be examined. Furthermore, cost variances have a large role 
in determining appropriate graft materials since factors associated with 
material development, graft harvesting, and surgery itself may lead to large 
differences in procedural costs. A combination of all of these factors, 
ranging from graft properties, potential for complications and morbidity, 
and cost should be employed for effective biologic usage in orthopedic 
trauma.

Background and Introduction

A systematic literature review of PubMed and UpToDate databases was 
conducted. Articles published between 2010 and 2020 were retrieved, 
and the search was expanded by reviewing articles from reference 
sections of selected papers. A total of seventy-five articles were 
selected for the initial review. After examining each article, a total of 
thirty studies met inclusion criteria.
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Of the three main categories of biologics (auto-, allo-, and synthetic grafts), autografts 
display the highest compatibility and highest array of desired properties within orthopedics, 
including optimal osteoconductivity, osteoinductivity, and osteogenicity. Autografts also 
include the least cost burden, but at a greater risk of morbidity to the patient. 

Allografts demonstrate slightly less osteoconductive properties, less potential osteoinductive 
properties, and no osteogenic potential. However, allografts spare the patient of donor site 
morbidity associated with autograft harvesting. Nevertheless, there is a large propensity for 
infection transmission and host rejection due to a lack of histocompatibility. Allograft costs 
vary widely, yet stay relatively comparable to structural synthetics. These costs exclude 
surgical preparation costs. 

Structural synthetics only provide osteoconductive properties and pose greater risk of 
resorption. Synthetic biologics such as bone matrix proteins (BMP) exhibit osteoinductive 
potential due to their TGF-beta factors involved with osteogenic commitment for 
mesenchymal stem cells in surgical regions.

Effective bone healing rests upon the judicious usage of bone grafts, 
bone substitutes, and synthetic factors. The determination is based 
on the ability to foster osteogenesis, osteoconduction, and 
osteoinduction while considering the associated costs and 
complications. Autograft remains the “gold standard” in regards to
histocompatibility and osteointegration properties albeit posing 
donor site morbidity. 

To mediate these health risks, allografts and structural synthetics 
have been utilized. However, the reduced osteogenic and 
osteoinductive potentials in combination with the relative higher 
costs and risk of infectious transmissions and resorption has 
rendered them a case by case modality. The use of BMP successfully 
increased osteoinductive effects through signaling pathways in 
osteoblastic differentiation and osteogenesis involving TGF-beta. 

The development of different bone graft modalities have nuanced 
the management possibilities available to surgeons and may 
spearhead rapid bone healing with increasing clinical effectiveness, 
safety, and narrower indications for maximized treatment success. 

Osteoconductive Osteoinductive Osteogenic Cost 1 Complications

Autograft

Cancellous Bone XXX XXX XXX ----------

- Donor site morbidity
- Increased operative 

time
- Increased blood loss

Cortical Bone XX X X ---------- Same as above

Bone Marrow 
Aspirate X/- XX XXX ---------- Same as above

Vascularized Bone XX X XX ---------- Same as above

Allograft

Cancellous X X/-2 ---------- $380/30 cc3
- No osteogenic 

potential
- Infection Potential

- Host Rejection

Cortical X X/-2 ---------- $530/3 cm4 Same as above

DBM X XX ---------- $730– 1300/10 
mL 

- Host Rejection
- No structural 

properties

Synthetic

Calcium Phosphate X ---------- ---------- $1520/10 mL5 - Osteoconduction only

Calcium Sulfate X ---------- ---------- $655/10 mL5
- Osteoconduction 

only
- Rapid Resorption

BMP X6/- X ---------- $3500-
5000/vial7

- Increased 
neurovascular 
complications

- Expensive
- Limited FDA approval

1 subject to market availability price fluctuations; 2X, typically associated with fresh allograft, - associated with frozen-
preserved allograft; 3 freeze dried cancellous chips; 4 typically femoral shaft allografts, sold by cm; 5 prices based on average sale 
price from market leaders of pure products; 6 X when delivered by collagen-based carriers; 7 price change between various 
market leaders; Medtronic-Sofamor Danek $3500, Stryker $5000


