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For hundreds of years, surgeons
have used human tissue grafts to
replace and repair diseased or dam-

aged tissues. The earliest recorded suc-
cessful grafting procedures were auto-
grafts in which skin or bone was recov-
ered from one site on a patient’s body
and then grafted in a different location
on the same individual.1 Autografting
procedures were described more than
2,600 years ago in the Sanskrit texts of
ancient India.1 These surgeries to repair
facial mutilations involved the use of
pedicle flaps from the cheek or forehead
as a source for nasal reconstruction.1

Even today, autografts usually are con-
sidered the gold standard in grafting
material because of their extremely low
risk of disease transmission and graft
rejection and their superior ability to
incorporate into the body.2,3

Increasingly, surgeons are choosing

to use allografts (ie, tissues recovered
from one individual and transplanted
into another).4 In contrast to autografts,
donated allografts can 
• provide surgeons with a greater

supply of grafting material than can
be provided by the surgical patient;

• reduce OR time; 
• eliminate harvest site morbidity in

the patient; and 
• decrease the chance of longer hospital

stays that are sometimes associated
with harvest site complications (eg,
nerve injury, herniation of abdominal
contents, peritoneal perforation,
infections, ilium fractures).5-7

For decades, allografts have saved
lives (eg, skin grafts for burn patients),
prevented amputations (eg, bone
replacement in tumor resections), and
restored function (eg, sports injury
repair.) In recent years, however, med-
ical researchers have advanced technol-
ogy and surgeons have improved surgi-
cal techniques such that new therapeu-
tic uses for allografts are continually
emerging. New techniques using allo-
graft tissues even hold promise for the
treatment of diabetes, hemophilia, and
Parkinson’s diseases.8

The number of applications for allo-
grafts (eg, skin, corneas, sclera, bone,
heart valves, blood vessels, pericardi-
um, tendons, cartilage, fascia) has
tripled in the last 15 years, resulting in
more than one million grafting proce-
dures in the United States in 2004.9

Although most of these procedures had
beneficial outcomes, tragic cases of dis-
ease transmission (eg, hepatitis,
Creutzfeldt-Jakob disease) via allografts
have occurred and continue to occur.10-21

This article discusses the history of allo-
graft disease transmission and the tis-
sue banking industry’s response to this

Decreasing Latitude and
Increasing Regulation
in Transplantable Tissue Programs

• ADVANCED TECHNOLOGY and improved
surgical techniques have led to new therapeutic
uses for allografts. 

• DISEASE TRANSMISSION via allograft 
tissue transplants has prompted federal inter-
vention in the tissue banking industry and
resulted in federal regulations. 

• NEW STANDARDS from the Joint Commis-
sion on Accreditation of Healthcare Organiza-
tions became effective July 1, 2005, and apply to
all hospitals that store or implant allograft tis-
sues. These standards include mandatory poli-
cies on all aspects of hospital transplantation
programs, including tissue ordering, receipt,
storage, issuance, and record keeping. AORN J
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problem. The article also reviews recent
federal regulations directed to tissue
banks and outlines the resulting new
Joint Commission on Accreditation of
Healthcare Organizations (JCAHO)
standards for the use of transplantable
tissues in hospitals.

HISTORY OF FEDERAL
INTERVENTION IN TISSUE BANKING

The federal government has been
involved in the oversight of organ recov-
ery and transplantation since the
National Organ Transplant Act was
passed in 1984. That act established the
Organ Procurement and Transplantation
Network, a unified organ transplant net-
work operated by a private, nonprofit
organization under federal contract.
Originally, the contract was with the
Health Care Finance Administration,
then it was transferred to the Health
Resources and Services Administration.9,22

Well into the 1990s, comparatively lit-
tle governmental attention was being
paid to the recovery, processing, ship-
ping, and implantation of human tis-
sues, however, even though evidence of
disease transmission via tissue trans-
plant existed. 

During the 1980s, there were reports
of multiple incidents of transmission
of the degenerative neurological disor-
der Creutzfeldt-Jakob Disease (CJD)
by dura mater allografts. A 1992
report documented that seven people
were infected with human immunode-
ficiency virus (HIV) through trans-
plantation of organs and tissues from
a single donor. Possible transmission
of CJD through corneas and eye tissue
was also reported. . . .8(p2)

These and other infections (eg, endo-
carditis, septic arthritis) demonstrated
that inadequate precautions were being
taken in donor selection. In October
1993, a Congressional subcommittee

heard concerned testimony from repre-
sentatives of the American Association
of Tissue Banks (AATB) about question-
able practices that were occurring in
some tissue banks not accredited by
AATB.23 The resulting federal investiga-
tions confirmed 

. . . that human tissues from foreign
sources were being offered for sale in
the United States with little docu-
mentation as to the source of the
human tissue, cause of death, medical
conditions of the donor, or results of
donor screening and testing.23

With these revelations and deep con-
cerns for public health safety, the US
Food and Drug Administration (FDA)
issued its first ruling in regulation of the
tissue banking industry on Dec 14,
1993.24 The first rule for human tissues
intended for transplantation established
donor medical and behavioral suitabili-
ty requirements. In an effort to prevent
the transmission of HIV and hepatitis B
and C, specific minimum serology tests
became mandatory. The rule also alerted
tissue banking facilities of pending FDA
inspections and the FDA’s authority to

US Food and Drug
Administration (FDA)

Statement to Hospitals
The FDA has made the following statement that

could affect many hospitals because sharing of
grafts between facilities is a common practice. This
requirement applies even if hospitals are sharing or
loaning grafts to other facilities within the same
hospital system.

Hospitals that routinely share grafts with other facil-
ities are no longer exempt from 21 CFR (Code of Fed-
eral Regulations) Part 1271.15(d) and, therefore, will
be required to register with the FDA as a tissue dis-
tributor and meet all the FDA regulations and record
keeping requirements directed to the tissue banking
industry including FDA inspections of the facility.1

1. M A Wells, ”Overview of establishment registration
and product listing final rule,” paper presented by the
US Food and Drug Administration and New Paradigm for
Tissue Regulation, Dallas, 1-3 Feb 2005. 
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order the recall of unsafe tissue.
Modifications and clarifications were
made, and the FDA published a final
rule on July 29, 1997. 

On April 4, 2001, the Establishment
Registration and Listing Regulation
required all organizations involved in
the recovery or manufacture of human
cells and tissues to register with the FDA
and submit a list of all their tissue prod-

ucts.25 With registration,
facilities are placed in the
FDA’s inspection rotation. 

Even with these guide-
lines in place, serious
infections and diseases
continued to be transmit-
ted. In 2002, 

. . . despite donor testing,
there were three con-
firmed organ recipients
and six probable tissue
recipients who were
determined to be infected
by hepatitis C.8(p2)

The federal govern-
ment acknowledged that
high quality standards for
the tissue banking indus-
try already existed in the
form of AATB accredita-
tion standards, but the
government also admit-
ted that not all members

of the industry followed these stan-
dards. The explanation given was that

because additional costs are associated
with maintaining higher quality stan-
dards, and because there is no explicit
patient demand for higher quality
standards to prevent contamination
risks, some facilities are not currently
following adequate quality control
standards.26(p1539)

On July 15, 2002, the Centers for

Disease Control and Prevention (CDC)
informed the FDA that it had received
54 reports of allograft-associated infec-
tions.8(p3) Considering that at the time,
infectious disease transmission by hu-
man tissue was not even routinely
reported, it was apparent that some-
thing had to change. Change came in the
form of several more federal regulations
creating a comprehensive system to con-
stantly improve the safety of trans-
plantable tissues.

On May 5, 2005, the Eligibility
Determination Regulation that had
been proposed on Sept 30, 1999, as the
suitability determination criteria be-
came effective.27 This ruling increased
the number of tissues covered by feder-
al screening and testing requirements. It
also expanded testing requirements to
include syphilis and screening require-
ments to include transmissible spongi-
form encephalopathies, West Nile virus,
severe acute respiratory syndrome,
vaccinia, sepsis, and a history of xeno-
transplantation. 

The most expansive and far reaching
federal regulation to be enacted is the
Current Good Tissue Practices (cGTP)
for Manufacturers of Human Cellular
and Tissue-Based Products; Inspection
and Enforcement.26 It too became effec-
tive May 5, 2005. Although the cGTP is
directed to the tissue banking industry,
the ruling includes mandates with
implications for all hospitals that
implant human allograft tissue. In order
for tissue manufacturers to comply with
the cGTP regulation, hospitals that
receive tissues from these suppliers are
required to meet specific storage, record
keeping, and reporting guidelines. 

JOINT COMMISSION STANDARDS
INTERPRETATION

The Joint Commission has incorpo-
rated federal mandates into its accredi-
tation standards for hospitals and clini-
cal laboratories.28 The standards apply to

The US Food 
and Drug

Administration
requires all

organizations
involved in the

recovery or 
manufacture of

human tissues to 
register all 

tissue products. 
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all organizations that store or implant
allograft tissues, including those men-
tioned previously, as well as bone mar-
row, cord blood, reproductive tissue,
and other cellular- and tissue-based
products. 

POLICIES. In general, hospitals are
directed to formulate standard policies
and assign specific responsibility for the
oversight of all facets of their tissue pro-
gram, including tissue ordering, receipt,
storage, issuance activity, and record
keeping. Hospitals also must validate
that all facilities or individuals who
supply tissues are licensed properly by
state agencies and/or registered as a tis-
sue establishment with the FDA.28

RECORD KEEPING. Precise record keep-
ing is very important. When the hospi-
tal receives a graft, the graft’s unique
identification number should be docu-
mented in a log along with a descrip-
tion of the graft and its expiration date.
The log then should be updated to
show implantation data (ie, surgeon,
date, graft recipient). The unique graft
identification number and description
of the graft also must be placed in the
recipient’s medical record. Even if the
graft is never implanted, the log must
be amended to show the final disposi-
tion of the graft (eg, discarded due to
expiration or contamination). Hospi-
tals must promptly report implanta-
tion information to the tissue provider.
Even if the graft is never implanted, its
final disposition still must be reported
to the provider of the graft.28

All hospital records relating to the
implantation or other final disposition
of tissue grafts must be maintained a
minimum of 10 years or longer if
required by state or federal laws after
the date of distribution, transplanta-
tion, other disposition, or expiration,
whichever is latest. These record reten-
tion mandates are to ensure that grafts
can be traced from donor to recipient
and from recipient to donor if report-

ing of disease transmission or infection
becomes necessary.28 Additionally, all
policy and procedure manuals and
hospital publications relating to allo-
graft tissues must be kept for 10
years.28

STORAGE AND HANDLING OF GRAFTS. To
ensure safety and effectiveness, tissue
grafts must be handled, stored, and
transported according to the tissue
provider’s written directions. Grafts
must be documented to have arrived at
the hospital at the proper temperature
with packaging intact and with all
appropriate paperwork. The paper-
work should include a means for
reporting use of the graft, as well as
instructions for graft storage and
preparation for implantation.28

The grafts must be stored under
controlled access and at the proper
temperatures (Table 1). Daily tempera-
ture charts must be maintained even
for those grafts intended to be stored at
ambient room temperature (ie, freeze-
dried grafts.) For grafts intended to be
stored in refrigerators or freezers, 24-
hour, seven-day-a-week temperature
monitoring must be maintained and
documented. Tissue storage records
should document that refrigerated
grafts are maintained at a certain tem-
perature.29 All temperature records
must be kept a minimum of 10 years or
longer if required by state and/or fed-
eral laws after the date of distribution,
transplantation, other disposition, or
expiration, whichever is latest.

If grafts are temporarily taken from a
refrigerator or freezer to be transported
elsewhere in the facility, they should be
placed in a cooler that is validated to
maintain the proper temperature for the
extent of the time the graft is out of
refrigeration. In some cases, dry ice
should be placed in the transport cooler
to maintain the proper graft tempera-
ture. The graft log must indicate when
the graft was taken, who took the graft

Hospitals must promptly report implantation information to the
tissue provider. Even if the graft is never implanted, its final 
disposition still must be reported to the provider of the graft.



812 • AORN JOURNAL

NOVEMBER 2005, VOL 82, NO 5 Humphries

from the refrigerator or freezer, and at
what time it was returned.

Graft storage refrigerators and freez-
ers must have automatic alarms to alert
staff members if the temperature goes
above or below the acceptable tempera-
ture range. An emergency notification
system must be in place 24 hours a day,
seven days a week. An emergency loss
of refrigeration plan must be included in
hospital protocols.

ADVERSE EVENTS. Hospitals must estab-
lish a defined process to investigate
recipient adverse events, including dis-
ease transmission or other complica-

tions resulting from, or suspected of
being directly related to, allograft tis-
sue use. Cases of posttransplantation
infection or other adverse events must
be reported promptly to the tissue 
supplier even if the event occurred
after the patient left the hospital. There
must be a process in place for obtain-
ing this information from the trans-
planting surgeon. Procedures must be
in place for identifying and informing
recipients of infection risks if donor tis-
sue is found to harbor harmful
microorganisms or infectious diseases
subsequent to implantation.28

TABLE 1
Storage Conditions for Commonly Transplanted Human Tissue

Human tissue Storage condition Temperature ((° CC))*
Cardiovascular Frozen, cryopreserved –100° C or colder

Dura Lyophilized Ambient ***

Musculosketal Refrigerated 1° C to 10° C

Frozen, cryopreserved, and –20° C to –40° C**
noncryopreserved
(temporary storage less than 
six months)

Frozen, cryopreserved, and –40° C or colder
noncryopreserved (long-term
storage)

Lyophilized Ambient ***

Reproductive Frozen, cryopreserved LN2 (Liquid or vapor 
phase)

Skin Refrigerated 1° C to 10° C

Frozen, cryopreserved –40° C or colder

Lyophilized Ambient ***

Soft tissue Frozen, cryopreserved Not established
(eg, parathyroid)

* = Warmest target temperature unless noted to be a range.
** = Frozen musculoskeletal: -20° C to -40° C for storage six months or less.
*** = Ambient temperature monitoring not required for lyophilized tissue.

Reprinted with permission from the American Association of Tissue Banks, Standards for Tissue Banking,
10th ed (McLean, Va: American Association of Tissue Banks, April 2002).
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NEW SAFEGUARDS TO PROTECT
TRANSPLANT RECIPIENTS

Advances in medicine have resulted
in the ever-increasing need for human
allograft tissues. With increased use of
allografts, graft-related infections and
disease transmissions have risen. 

The tissue banking industry and the
federal government have instituted
safeguards to protect transplant recipi-
ents, but many variables still exist
among tissue providers. It is impera-
tive to question tissue providers
regarding their donor selection criteria
and their specific donor testing proto-
cols. It is only through implementation
of the highest quality assurance stan-
dards that safe and clinically effective
allografts can be provided for hospitals
and patients in need. ❖

Linda Humphries, BA, CTBS, is a
manager of educational services at
LifeLink Tissue Bank, Tampa, Fla.
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Astudy on the current state of adoption of elec-
tronic health records (EHRs) by US medical

group practices finds that few physician groups are
investing in this technology, according to a Sept
14, 2005, news release from the Agency for
Healthcare Research and Quality. More than 3,300
medical group practices nationwide participated in
the study. 

Only 14% of all medical group practices that
participated in the study use an EHR, and fewer
than 12% indicated that an EHR has been fully
implemented for all physicians and at all practice
locations. The study found that the adoption rate
increased with the size of the practice. For example, 
• fewer than 13% of medical group practices with

five or fewer full-time-equivalent (FTE) physi-
cians have adopted an EHR, 

• approximately 15% of groups with six to 10 FTE
physicians have adopted an EHR, 

• nearly 19% of groups with 11 to 20 FTE physi-
cians have adopted an EHR, and 

• nearly 20% of groups with 20 or more FTE physi-
cians have adopted an EHR. 

Other data show that 
• nearly 13% of groups were in the process of

implementing an EHR at the time of the study,
• approximately 14% planned to implement an

EHR within the next year,
• nearly 20% planned to implement an EHR within

13 to 24 months, and 
• approximately 42% have no immediate plans for

EHR implementation.
Although some practices report important effi-

ciency gains from their EHRs, there is widespread
dissatisfaction with the design and performance of
these technologies. Researchers noted that an
important barrier to adoption is that practices are
not convinced that EHRs will improve their per-
formance, and the return on investment in terms of
cost and quality are not yet evident.

Research Finds Low Electronic Health Record Adoption
Rates for Physician Groups (news release, Rockville, Md:
Agency for Healthcare Research and Quality, Sept 14,
2005) http://www.ahrq.gov/news/press/pr2005
/lowehrpr.htm (accessed 3 Oct 2005).

Few Physician Groups Use Electronic Health Records
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