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The use of needles is an essential part of providing
medical care but is potentially hazardous to staff.
Awareness of hazards, use of the correct equipment,
and a consistent and careful technique are all of great
importance in preventing needlestick injuries.
To date 13 cases of occupationally contracted AIDS

caused by needlestick injuries with hollow bore needles
have been documented worldwide (N Gill, K Porter,
personal communication). Nevertheless the overall
risk of contracting HIV infection after a simple needle-
stick injury with a needle known to be contaminated is
estimated to be less than 0 5%,' whereas the risk of
hepatitis B virus infection has been estimated to be 3-
16%.7 Although the risk of hepatitis B virus infection
can be eliminated by vaccination,' vaccination of all
staff at risk is probably unattainable.
The recent Department of Health guidelines state:

Needles that have to be removed from syringes and lines
must be dealt with safely. Needle forceps or other suitable
aids or devices should be readily available. Up to 40% of self-
inoculation accidents have been reported to occur while
resheathing needles; therefore this must not be done unless
there is a safe means available at the point where the work is
conducted.'

In 1989 the Salford Control of Infection Committee,
of which we are members, reviewed the evidence
concerning resheathing before updating the code of
practice. Despite reviewing the same evidence as the
BMA working party' we came to different conclusions.
For simplicity we discuss here only disposable needles
and associated syringes, which account for the greatest
number of hollow bore needle injuries.6
Between 220o and 40% of occupational needlestick

injuries occur during resheathing.2 6 The high
incidence of such injuries led the United States Centers
for Disease Control to opt for a non-sheathing tech-
nique but without evidence of its efficacy.8 Their
guidelines were then adopted with minor modifications
by the Department of Health and Social Security'" and
by the BMA working party. These recommendations
were based on the assumption that avoiding resheathing
should decrease the number of needlestick injuries and
consequent problems.

Reasons for resheathing
Jagger et al found that 113 of 326 needlestick injuries

occurred with needles associated with disposable
syringes.6 Eighty six injuries occurred after the needle
had been used: 52 during or after recapping. In seven
cases the injury was attributed to the cap falling off
after resheathing, which would be prevented by better
fitting sheaths. The cap was pierced in 13 cases; in 11
this was because the sheath was too small, reflecting
poor technique or use of Venflon needles, whose

sheaths are shorter than the needles-a correctible
design fault. Thirty two injuries were caused by the
operator missing the cap while resheathing using a
dangerous technique. We believe that the other 34
injuries, some of which involved a third party, could
have been prevented if the needle had been resheathed
immediately. This study suggests that even with an
intrinsically unsafe routine technique resheathing may
prevent as many injuries as it causes.
An important consideration is that resheathing

prevents injuries to a third party occurring later as
properly resheathed needles are almost 100% safe. An
uncapped needle could project through the walls of
substandard containers (still often used even in Britain)
or through the top of an overfilled container, causing
an injury to someone who cannot know the nature or
degree of the danger. At least if the operator is injured
he or she can readily check on the potential risk of
contracting hepatitis B virus or HIV.

After venepuncture (which is a particular risk
because of the potential for injecting large volumes of
blood) the needle must normally be removed before the
blood is injected into containers. This is difficult to do
safely without first resheathing except when a sharps
container with a slot designed for the purpose is used.
Such containers are unlikely to be universally available,
and the problem still remains when taking a sample
for blood culture, when, traditionally, the needle is
changed while the syringe nozzle is kept sterile before
blood is injected into the culture bottles. Providing
staff with Spencer-Wells forceps (cost £13) to hold the
needle, as officially recommended,' is expensive,
impracticable on a large scale, and associated with a
risk of "flipping" the needle or blood across the room
or, worse, into the eye. The incidence of injuries
increased after forceps were introduced for removing
needles in New Zealand."' "

Goldwater et al have recently argued strongly against
the policy of not resheathing." They pointed out that
with resheathing the main risk is isolated in time and
space and is taken by the operator. With unsheathed
needles the risk depends on the reliability of rigid
puncture resistant containers. Two studies found that
introducing such containers had no effect on the
overall needlestick injury rate, although injuries during
final disposal fell.'2"3 In contrast, Goldwater et al
presented evidence to suggest that an active resheathing
policy using a portable resheathing device reduced the
rate of needlestick injury fourfold from 1 in 4000
venepunctures to 1 in 16 000. They estimated the costs
of each injury to be about $110, taking account of
medical care, time lost at work, laboratory testing, and
treatment but excluding hepatitis B vaccine (which
increased the cost to $300) and litigation costs.
Edmond et al found that despite an official policy to
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FIG 1-Saf-T-Cap resheathing
device

the contrary 94% of trained nursing staff resheathed
needles7; starting bedside disposal systems and an
educational programme had no effect on the practice of
the 37% who attended. They concluded that whatever
people are told most are likely to continue to resheath
needles, partly because they intuitively believe that it
protects themselves and others. In Salford we found
(admittedly before the BMA code of practice and
accompanying poster were published) that resheathing
was practised by 77 (49%) of 158 nursing sisters and 61
(87%) of 70 doctors who completed the questionnaire.
Ninety six nursing sisters and 63 doctors stated that,
despite an active local policy not to resheath, they
intended to continue to resheath needles.

Resheathing and HIV infection
Of the 13 documented cases of HIV infection after

occupational needlestick injuries,3 14-25 only three were
associated with resheathing: one occurred while
resheathing a needle attached to a syringe containing
"fresh blood drawn from an arterial line,"'4 and one
while resheathing a thoracocentesis needle'5; in the
third case the worker had two needlestick injuries
within 10 days, one during resheathing and the other
not.'6 Some of the remaining 10 cases would have been
prevented by resheathing, including one case that led
to an out of court settlement of $1 35m.24
We believe that operators have an obligation to make

used needles safe by resheathing them before disposal.
Although the risks are much less for intracutaneous or
subcutaneous injections, because third parties injured
cannot tell the source of the needle the same policy
should be introduced for all hollow bore needles. The
resheathing process should be as safe as possible for the
operators, and methods of teaching safe resheathing to
medical students, nurses, and others need to be
developed. We agree that resheathing the needle in the
horizontal position as shown in the BMA booklet is
highly dangerous and should be avoided under all
circumstances, but other techniques are much safer-
for example, by using a resheathing device, such as the
Saf-T-Cap (fig 1)25 or NeedleGuard,'° or using sharps
containers that have a hole to place the sheath in. We
have tried two safe manual techniques. In the first (fig

FIG 2-Gravity resheathing
method. Sheath is placed over tip
ofneedle and dropped into place.
It is then held by base, gently
pushed home, and removed with
needle inside
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._D~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-04 ........_..
FIG 3i-Scoop resheathing
method.. Once up to hilt ofsheath "
syringe is turned to point upwards
with sheath coveri'ng needle. ,
Sheath is held at base and pushed ~ ,...
home

2) the syringe and needle are held pointing upwards at
an angle of about 70° and the sheath by its tip in the
other hand; the sheath is brought over the top of the
needle and, once the needle tip is covered, is dropped
into place under gravity. The cap is then held at its base
and driven home by rotation. Until the cap is in place
the operator's hand is never in the same horizontal
plane as the needle, so there is no risk of self injury.
The second technique is the scoop technique (fig 3),26
whereby the sheath is placed on a flat surface, and
scooped up with the needle and shaken into place
before being driven home as above. We suggest that
resheathing devices should be made available wherever
venepuncture is performed and that one of these two
techniques should be taught as a back up for when such
a device is not available. In busy areas, such as accident
and emergency departments, where the operator might
be knocked, a resheathing device should always be
used. It could be argued that the problem could be
avoided by using a system such as the Vacutainer; this
is debatable, but in some cases a conventional needle
and syringe will still be required for venepuncture,
such as when taking blood for cultures.

We thank the medical illustration department at Hope
Hospital for the figures and the control of infection committee
and hospital staff for their help with the questionnaire.
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