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How safe are soft-tissue
allografts?
By C. Thomas Vangsness Jr., MD 

The use of allograft tissues is increas-
ingly popular in the United States,
with widespread use among
orthopaedic surgeons—particularly in
knee surgery. In 2005, more than
60,000 allografts were used in knee
surgeries by members of the
American Orthopaedic Society for
Sports Medicine (AOSSM).

As the use of allograft tissue
increases (Table 1), the safety of allo-
grafts remains an issue of paramount
importance. In 2005, the U.S. Food
and Drug Administration (FDA)
finalized its requirements for current
good tissue practice and has
mandated new rules regarding the
“manufacture” of allograft tissue.

Yet, many orthopaedic surgeons
still have serious concerns about the
safety of nonsterilized allografts.
Although most believe that sterilized
allografts are safe, they also believe
that sterilization negatively affects
tissue biology.

Disease transmission from
musculoskeletal allograft tissue
Historically, the transmission of
bacterial or viral infection from
musculoskeletal tissue has been a rare

event, but the potential for disease
transmission remains a major
concern for clinicians and patients. In
fact, safety concerns are one of the
factors limiting the use of allograft
tissue in orthopaedic surgery.

Although several cases of viral
infection—specifically human
immunodeficiency virus (HIV), viral
hepatitis, and human T-lymphotropic
virus (HTLV)—have been reported,
these transmissions occurred before

the guidelines for donor screening for
viruses and bacteria were imple-
mented and before the availability of
currently validated serologic tests.

Recent media reports about proce-
dural irregularities at specific tissue
banks, however, have intensified this
concern. Increased federal oversight
of tissue banks and improved donor
screening techniques, including
nucleic acid testing (NAT), should
address these concerns.

How is disease transmitted?
Disease transmission occurs in two
principal ways—either through an
infected donor or during tissue
procurement, processing, or pack-
aging. Transmission of an infectious
agent through an infected donor
results from contamination from
infectious bacteria in the blood 
either as the result of prolonged
tissue recovery time, occult peri-
mortem infection, or a screening
failure.

The primary focus of every tissue

bank is to ensure the safety of allo-
graft tissue and minimize the chance
for infection. Therefore, tissue banks
follow several steps to ensure tissue
safety. Each bank’s medical director
has the critical role of overseeing
quality control at each step.

Tissue procurement and prepara-
tion can be divided into tissue/donor
screening and tissue processing. To
optimize the safety of donor selec-
tion, a detailed screening process
takes place, which includes the
following steps:
• Medical and/or social risk 

assessment 
• Medical history from hospitals,

clinics, and private doctors’ offices 
• Blood donor histories 

• Review of autopsy reports 
In addition, allograft tissue

cultures are used to detect bacteria
and fungi after aseptic tissue
processing. Studies have shown,
however, that the rates of sensitivity
for these cultures are only 78 percent
to 92 percent. Therefore, culturing
alone is not a conclusive method for
ensuring allograft sterility.

Tissue processors must adhere to
procedures that minimize donor
infection—including recovering
tissues from donors within a safe
period and testing to assess
bioburden from the donor. The
bioburden is the level of surface
contamination detected (cultured)
when the donor tissue is received. If
the bioburden level is too high, the
donor tissue may be rejected. Failure
to adhere to established standards for
tissue recovery time may result in the
procurement of tissues from a
contaminated donor, thereby
increasing the risk for infection in
tissue recipients.

New methods of sterili-
zation have been intro-
duced, but questions
remain about the actual
risk of infection and
disease transmission
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1996 17,010 337,338 

2001 20,490 710,064 

2003 23,295 1,279,000

In 2005, more than
60,000 allografts
were used in knee
surgeries by
members of the
American Ortho-
paedic Society for
Sports Medicine
(AOSSM).
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