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Commentary
Instrument cleanliness and
protein misfolding disorders
The percentage protein composition of human tissue varies
from some 8% in plasma to around 20% in liver, and hydrophobic
proteins or those with many exposed -SH groups are more
difficult to remove from surfaces, particularly stainless steel.
The abnormal forms of the prion protein (PrPSc), responsible
for causing spongiform encephalopathies, including
CreutzfeldteJakob disease (CJD), are largely composed of beta
sheets that form strongly hydrophobic aggregates which, once
in contact with and dried on surgical instruments, will no longer
dissolve in water or many commonly used detergents [1]. There
are case reports of transmission of CJD via neurosurgical in-
struments, dating back to the 1970s [2], and a number of
caseecontrol studies, admittedly equivocal but hardly reas-
suring, have identified assorted surgical operations as risk
factors for disease [3], most notably the studies that used, as
their sampling frame, the particularly complete national dis-
ease registers in Denmark and Sweden [4]. Thus the widespread
exposure of the UK population to beef potentially contami-
nated with the agent of bovine spongiform encephalopathy
(BSE) in the 1980s and 1990s and the demonstration that this
was likely to be the cause of variant CJD (vCJD) in humans [5]
gave rise to a number of initiatives to ensure that the cleanli-
ness of surgical instruments would be such as to prevent further
sustained spread of these diseases as a result of surgery.

In this context, the paper by Smith et al., published in this
journal last year [6], represents encouraging news. It suggests
that proprietary National Health Service plastic bags and
sterile-water-soaked wound pads were equivalent in efficacy
to commercial precleaning and significantly less expensive. En
route to this conclusion, the authors also discuss the upper
levels of residual protein variously being recommended as well
as the two different ways of assaying residual protein: sodium
dodecyl sulphate (SDS) extraction and assay of eluent using
orthophthalaldehyde (OPA) solution vs analysis in situ using
OPA. Current guidance in the UK [7] recommends, alongside
various improvements in the whole cleaning and decontami-
nation process, that the upper limit of residual protein should
be 5 mg per instrument side (less for neurosurgical in-
struments), and that elution and swabbing techniques to es-
timate residual protein should not be relied upon [8]. To
consider the latter recommendation, first, this was based on
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the demonstrably adherent properties of prions which implies
that protein measured in any eluent may not reflect the pro-
tein that remains on the surgical instrument. This has been
questioned [9,10] but, nevertheless, most generally agree that
in situ measurement techniques are the safest option for in-
struments to be used on tissues at high risk of transmitting
disease such as brain and spinal cord, even if elution and
swabbing techniques might have a place for instruments used
on other tissues. Ultimately, resolving this question would
require a comparison of techniques using tissue containing
PrPSc that would either show, or not, a consistent relationship
between the protein measured on elution and that remaining
on the instrument. The 5 mg or less per instrument side rep-
resents a more exacting standard than the 6.4 mg/cm2

currently being proposed by the International Organization for
Standardization (ISO). The UK figure was derived by the
Department of Health’s mathematical modellers, using pub-
lished empirical data on the efficacy of cleaning and decon-
tamination in removing and inactivating PrPSC and thereby
preventing a continuing, self-sustaining epidemic of vCJD,
resulting from surgery; it is currently unpublished. Similar
approaches have been used to manage the risk of vCJD and BSE
in an assortment of settings from blood safety to the permitted
constituents of human food and animal feed. A key parameter
driving the risk assessment is the prevalence of carriage of the
transmissible agent in the UK population. This has been esti-
mated from surveys of appendices, removed surgically, look-
ing for histological changes similar to those seen in cases of
vCJD and is around 1 in 2000 for the population whose
appendices were removed between 1980 and 1996 [11]. Before
it is concluded that lower levels of protein contamination are
only required in the UK, it should be remembered that the
replication mechanisms first seen in prion proteins have now
been identified in other proteins involved in other common
neurodegenerative disorders, including amyloid-b in Alz-
heimer’s Disease, a-synuclein in Parkinson’s Disease and tau in
several different conditions [12]. Further, transmission of
amyloid beta has been demonstrated in human growth hor-
mone (HGH) recipients [13,14] including HGH recipients who
died of causes other than iatrogenic CJD. If low or absent re-
sidual protein on surgical instruments turned out to prevent
even a small proportion of cases of Alzheimer’s Disease or
Parkinson’s Disease, given the prevalence of these latter, that
would be of enormous public health benefit.
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