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Risk of cross-infection 
related to the multiple 
use. of disposable 
syringes Claude A. Tr6panier MO FRCPC, Martin R. Lessard MO, 

Jacques G. Brochu MD FRCr'C, Pierre H. Denault MO FRCPC 

The rate of  blood contamination of  IV tubings used in anaesthe- 

sia practice was investigated. Only IV tubings started in the 

operating room were studied. First, 300 tubings of three 

different types were tested at the three distal injection sites. The 

contamination rate was 3.3 per cent at the injection site closest 

to the IV catheter and 0.3 per cent at the furthest. The presence 

of  a check-valve did not affect the contamination rate. Second, 

300 third injection sites fixed at a level equal to or above the IV 

catheter were tested. None of  them was contaminated. Finally, 

in order to evaluate whether changing the needle alone could 

prevent the contamination of syringes, injections were made into 

a tubing where blood wasfiowing. Thirty-four per cent of the 

syringes tested positive for  blood. We conclude that IV tubings 

have a significant contamination rate in usual practice. This 

rate decreases as the distance from the IV catheter increases. 

The use of the third site fixed at a level equal to or above the IV 

catheter carries a lower risk of  contamination. Changing the 

needle alone is a useless procedure to prevent cross- 

contamination. 

Le taux de contamination sanguine des tubulures des intra- 

veineuses installdes en salle d'op~ration a ~t~ ~tudi~. Premiere- 

merit, 300 tubulures ont ~t~ testdes au trois premiers sites 

d'injection. La presence de sang a #t~ d~tect#e dans 3.3 pour 

cent des sites d' injection proximaux et dans seulement 0.3 pour 

cent  des sites distaux. La presence d'une valve anti-reflux n'a 

pus modifi# r incidence de contamination. Dans un deuxi~me 
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temps, on a recherchd la presence de sang au troisi~me site 

d' injection de 300 tubulures fix~es ~ un niveau dgal ou sup~rieur 

au catheter veineux. Aucun de ces sites n'~tait contamind. 

Finalement, l'efficacit~ de la pratique de changer seulement les 

aiguilles pour pr~venir la contamination des seringues a dtd 

vdrifi~e. Trente-quatre pour cent des seringues testdes ~taient 

contamin~es. En conclusion, le taux de contamination sanguine 

des tubulures est significatif dans la pratique anesthdsique 

quotidienne. Ce taux diminue en s'~loignant du cathdter 

veineux. L'utilisation du troisi~me site d'injection, fix~ ,~ un 

niveau ~gal ou sup~rieur au catheter veineux, comporte un 

risque inf~rieur de contamination. Enfin, changer uniquement 

les aiguilles est une pratique inutile pour pr~venir la contamina- 

tion des seringues. 

The practice of reusing disposable plastic syringes for 
several injections to different patients is still prevalent in 
North American operating rooms despite warnings about 
its possible hazards.~-3 One study suggested that this 
practice does not increase the incidence of bacterial 
contamination of needles and syringes. 4 However, the 
risk of viral cross-infection from a syringe contaminated 
by blood refluxing in the IV tubing has not been well 
documented. The only studies we could find were two 
abstracts which reported that some tubings were indeed 
contaminated by blood. 5'6 However, in these studies, the 
two main factors involved in the occurence of contamina- 
tion were prior transfusion of blood and the use of infusion 
sets that had been started on the ward before surgery. This 
study was designed to evaluate the rate of blood contami- 
nation of IV tubings in anaesthesia and to estimate the risk 
of cross-infection associated with the multiple use of 
disposable syringes. 

Methods 
The protocol was approved by the Hospital Ethics 
Committee. After testing several methods of detecting 
blood in IV fluid, the following technique was selected. 
Blood detection was carried out with the Ames Multistix | 
which was automatically read by the Clinitek 200 | 
Module. The sample to be tested was dropped on the 
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TABLE ! Drug and IV fluids tested 

No reaction with blood detection test: 

alfentanil 
fentanyl 
sufentanil 
atracurium 
metocurine 
pancuronium 
succinylcholine 
vecuronium 
neostigmine 
Ringer's lactated solution 
normal saline 
five per cent dextrose in water 

pyridostigmine 
atropine 
glycopyrrolate 
droperidol 
ketamine 
midazolam 
thiopentone 
ephedrine 
heparin 

False positive test: 
Diazemuls | 
d-tubocurarine 
endrophonium 

False negative test: 
lidocaine (Xylocard | 
mephentermine 
protamine 

reagent strip which was then processed by the reading 
module. This method of blood detection is based on the 
peroxydase-like activity of haemoglobin. The sensitivity 
of the method was tested by serial dilution and was 
constantly reliable up to dilutions of 1/32,000. Also the 
specificity of the technique was verified by testing the 
drugs and IV solutions commonly used in anaesthesia 
(Table I). D-tubocurarine, Diazemuls | and edrophonium 
gave false positive results. Similarly, these drugs were 
tested for their ability to nullify a positive result which is 
characteristic of protamine, mephentermine and lido- 
caine. All tubings that had been exposed to one of these 
six drugs were excluded from the study. 

The study was conducted in three parts. In the first, 300 
IV tubings of three different types were tested for the 
presence of blood: the Baxter JC 5417 without a check- 
valve, the Abbott Venoset 5742 and the Baxter JC 5537, 
the latter two with a check valve. A Baxter JC 0058 
extension tubing with two injection sites was added to all 
tubings. Tubings were randomly assigned to patients 
undergoing surgery. All the IV infusions were started in 
the operating room before anaesthesia, which proceeded 
as usual. After surgery, in the recovery room, fluid was 
sampled from the three injection sites closest to the IV 
catheter. The tubings were clamped both upstream and 
downstream, and 0.2 ml of fluid was aspirated in a 
Vacutainer | blood collection tube. All the tubings that 
had been used to transfuse blood or that had been set up on 
the same arm as the blood pressure cuff were excluded. 

In the second part, 300 Baxter JC 5537 IV tubings with 
Baxter JC 0058 extension tubings were tested. The third 

injection site from the IV catheter was studied and it was 
carefully taped to the operating table at a level equal to or 
above the IV catheter as soon as the infusion had been 
started. After surgery, but before the patient left the 
operating room, the injection site was sampled and tested 
for the presence of blood. 

In the third part, the practice of changing the needle 
while reusing the same syringe was tested. One hundred 5 
ml syringes with 20-gauge needles were filled with 
normal saline. Three ml were then injected through the 
injection site of a tubing connected to a unit of blood 
running at maximum flow through a 16-gauge needle. 
The 20-gauge needle was then removed from the syringe 
and replaced. The remaining fluid in the syringe was 
tested for blood. Statistical analysis was performed using 
95 per cent confidence limits, ANOVA, and Chi-Square 
test when appropriate. 

Results 
Contamination rates and intervals between IV catheterisa- 
tion and sampling in part one of the study are presented in 
Table II. The global contamination rate was 3.33 per cent 
(95 per cent confidence limits 2.26-4.73). Only 33 per 
cent of the contaminated tubings were recognized by 
visual observation. There was no difference among the 
three types of tubings used. Only one of the third injection 
sites (furthest from IV catheter) was contaminated. This 
0.3 per cent (0.01-1.84) incidence was lower than at the 
first site (P < 0.05). There was no statistically significant 
difference between the different tubings. In part two, 
none of the 300 IV tubings tested positive for blood 
(0.00-1.22). Mean interval between IV catheterisation 
and sampling was 75.5 • 42.5 minutes. In part three, 34 
per cent (24.8-44.1) of the syringes studied tested 
positive for the presence of blood. 

Discussion 
Despite warnings, multiple use of disposable syringes is 
still a common practice in North America. 1-3 The paucity 
of objective data on syringe contamination by blood, 
combined with the absence of reports of viral disease 
transmission by this route may partly explain the reluc- 

TABLEII Contaminated tubings 

Baxter JC 5417 Baxter JC 5537 Abbott 5742 
n =  103 n = 9 8  n =  99 

Injection site 
- First 4 ( I )  3(1) 3(2) 
- Second 1 (0) 2 (1) 1 (0) 
- Third 0 (0) I (0) 0 (0) 
Interval (rain) 112.1•  124.3_+63.7 116.2--.58.4 

Reagent strip (visual) detection. 



158 CANADIAN JOURNAL OF ANAESTHESIA 

tance of anaesthetists to chang~ syringes after each case. 
Other possible contributing factors are the cost inherent in 
such a policy and the cumbersome task of preparing a new 
set of syringes for every case. 

Objective data should be available to evaluate the risks 
related to that practice. The ultimate goal of such a study 
would be to determine the incidence of cross-infection in 
surgical patients. However, proving that even a single 
patient has been infected by these means requires exclu- 
sion of all other possible causes. We elected to test IV 
tubings for the presence of blood that would have the 
potential to contaminate syringes. The risk of cross- 
infection related to that practice can then be estimated. 
The data show that the IV tubings handled in the usual 
manner have a contamination rate of 3.33 per cent at the 
first injection site, but that only one third of these could be 
recognized by visual observation. Many anaesthetists 
prefer to use the first injection site because of its faster 
access to the circulation. These data show that even IV 
tubings started in the operating room have a significant 
rate of blood contamination at this site. However, only 
one of the 300 third sites tested was contaminated, which 
means that the constant use of this site carries a lower 
potential risk of contaminating syringes. 

A surprising finding was the absence of a difference in 
the frequency of contamination between the three differ- 
ent types of IV tubings. The presence of a check valve 
makes no difference in incidence of contamination. The 
check valve closing pressures of the two brands used were 
measured and both were efficient in preventing reflux, 
closing at a trans-valvular pressure less than 1 mmHg. 
This suggests that contamination occurs by another 
mechanism than through reflux by a pressure gradient. 
This may occur because blood, having a specific gravity 
of 1.06, 7 will sediment if the distal tubing is allowed to 
hang at the side of the operating table in a position lower 
than the IV catheter, therefore contaminating the injection 
sites that are in a dependent position. A high flow rate in 
the tubing may prevent this phenomenom. However, we 
did not make any attempt to alter the flow rates that 
anaesthetists used during the study. 

The first part of this study demonstrated that the reuse 
of syringes in the clinical setting is a potential hazard. In 
the second part, we attempted to control the two main 
factors having the potential to promote blood contamina- 
tion, i.e., distance from the IV catheter to the injection 
site and their relative heights. Controlling these two 
factors, none of the 300 sites tested was contaminated. 
However, the sample size only allowed to conclude with 
95 per cent confidence that the contamination rate was no 
higher than 1.22 per cent. 

The risk of transmission of the human immunodeficien- 
cy virus (HIV) or the hepatitis B virus (HBV) associated 

with the practice of reusing syringes in these conditions 
can be estimated from published data. The reported 
prevalence of HIV seropositives in Canada varies from 
0.01 to 0.016 per cent.a-~o Multiplying the highest figure 
by the seroconversion rate after accidental parenteral 
exposure to HIV, 0.4 per cent tt and by the upper 
confidence limit of our data on tubing contamination rate 
(< 1.22 per cent), the risk of contaminating a patient with 
HIV is no more than 1/128,000,000. Making the same 
calculation with HBV, (prevalence = 0.1 to 0.5 per 
cent, 12-14 seroconversion rate = 5 percent tS) the risk is 
no higher than 1/328,000. According to the data from the 
first part of this study, these risks would be increased 
approximately ten times if the first injection site were to 
be used. The prevalence data used in these calculations 
are taken from the Canadian Department of Health and 
Welfare statistics. It is well known that both HIV and 
HBV prevalences have a large geographical variability. In 
some areas with a higher prevalence of these viruses, the 
risk associated with reuse of syringes would obviously be 
higher. It is interesting to note that although AIDS started 
the debate on the risk of reusing syringes, hepatitis B has a 
much higher risk of being transmitted and was probably 
contaminating syringes long before AIDS was even 
known. Previous studies have shown that the risk of blood 
contamination is increased in certain conditions: "old 
IVs," previous transfusions and ipsilateral blood pressure 
cuff. 5'6 The risks calculated above surely underestimate 
the contamination potential in these circumstances. 

In some operating rooms, the usual practice is to reuse 
disposable syringes while changing the needles. This 
practice is based on the assumption that, since only the 
needle enters the injection site, it is the only part that can 
be contaminated. The third part of this study was designed 
to evaluate this practice. To increase the sensitivity of the 
blood detection test, injections were made directly into a 
stream of blood. The set-up used reproduced the pressure 
and flow conditions normally encountered during the 
usual clinical setting. The results are compatible with 
those reported with intradermal syringes, t6 A high pro- 
portion of the syringes was contaminated, even if only the 
needle had been in contact with blood. The probable 
mechanism of contamination is by aspiration into the 
syringe of the blood remaining inside the needle because 
of the negative pressure generated when removing the 
needle. This high rate of contamination emphasizes the 
uselessness of this practice to prevent syringe 
contamination. 

The safest policy is to change all syringes after each 
case. However, this practice carries a high cost because of 
the price of many new drugs that would be discarded with 
the syringes. The real cost associated with such a policy is 
difficult to estimate because of the variability in both the 
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nature and the amount of  drugs remaining in syringes at 
the end of  a case. However, this should be taken into 
account when estimating the cost-effectiveness of  any 
policy on the reuse of  syringes. 

In conclusion, in routine use, IV tubings started in the 
operating room have a significant rate of  blood contami- 
nation. This rate decreases as the distance from the IV 
catheter increases. The use o f  the third site fixed at a level 
equal to or above the IV catheter carries a lower risk of  
contamination and cross-infection. Finally, changing 
only the needle is of  no value in preventing cross-contam- 
ination of  patients. 
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