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Efficacy of prior skin 
puncture in preventing 
iv catheter damage 

The efficacy, with respect to preventing iv catheter damage, of 

creating a skin entry site by first piercing the skin with a large 

gauge needle through which an over-the-needle teflon catheter 

is then placed was evaluated. In 50 adult volunteers two 

22.gauge iv catheters and two 24-gauge catheters were placed 

through the forearm skin into the subcutaneous tissue. One 
catheter o f  each size was placed through an entry site created by 

piercing the skin with an 18-gauge disposable, stainless steel 

needle. One catheter of each size was inserted through nearby 

skin without creation of an entry site. Two to three weeks after 

insertion all catheters, along with 50 catheters of each size that 

had not been inserted, were examined under a microscope for 

evidence of damage. Intravenous catheter damage was more 

prevalent in the 24-gauge catheters than the 22-gauge catheters 

(P < 0.05). No differences in frequency of damage were noted 

for either gauge catheter inserted through an entry site 
compared with those inserted without a prior skin puncture. 

Twenty-four-gauge catheters, but not 22-gauge catheters, 
placed into the subcutaneous tissue were damaged more 
frequently than were catheters that had never been inserted 

(control catheters). This study demonstrated that 24-gauge 
catheters are more likely to be damaged during insertion into the 

subcutaneous tissue than are 22-gauge catheters. We also 
demonstrated that creation of a skin entry site by piercing the 

epidermis with a needle of larger gauge than the catheter to be 

placed is not efficacious in preventing intravenous catheter 

damage during insertion. 

L'efficacitd, concernant la prevention de dommage au catheter 

intraveineux, par la crdation d'un site d'entrde d travers la peau 

par la ponction au pr~alable avec une aiguille de grand calibre, 

d travers lequel un catheter de teflon sur une aiguille m~tallique 

est plac# ult~rieurement, a dt~ dvalu~e. Chez 50 volontaires 
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adultes deux cathdters intraveineux calibre 22 et del~r cathdters 

calibre 24 seraient plac~s d travers la peau de la membrane dans 

le tissu sous-cutan~. Un cathdter de ce calibre fur placd ~i tra vers 

un site d'entr~e crd~ par la ponction de la peau a vec une aiguille 

mdtallique disposable de calibre 18. Le catheter de chaque 

calibre fur ins~rd t~ travers la peau avoisinante sans la crdation 
des sites d'entr~e. DetLr ~t trois semaines apr~s I'insertion de 

tousles catheters et 50 catheters de chaque calibre qui ne furent 

pas install~s, fi~rent examinds sous microscope pour mettre en 

dvidence les dommages. Les dommages attr cathdters intravein- 

eux ~taient plus frequents pour les catheters de calibre 24 que 

ceux de calibre 22 (P < 0.05). Aucune difference he fur notde 

concernant le dommage attr catheters ins~rds (t travers un site 

d' entrde compard d ceux insdrds sans site d'entrde. Les cathdters 

de calibre 24, mais non ceux de calibre 22 placds dans le tissu 

souscutand ddmontraient un dommage plus fr~quemment que les 
catheters qui n'ont jamais ~t~ ins~rds (catheters contrrle). 

L'dtude ddmontre que les catheters de calibre 24 dtaient plus 
susceptibles aux dommages Iors de I'insertion dans le tissu 
souscutan~ que ceux de calibre 22. On a aussi d~montr~ qt~e la 

creation d'un site d'entr~e ~ travers la peau par la perforation 
de I'~piderme avec une aiguille plus grosse que le cathdter 

n'~tait pas efficace pour prdvenir les domtnages attr catheters 
lors de I' insertion. 

In recent years there has developed an increased aware- 
ness that inadvertent needle punctures with contaminated 
needles pose a health risk to health care providers. These 
concerns have led to recommendations that workers wear 
gloves when handling body fluids, that needles not be 
recapped, and that health care workers limit exposure to 
contaminated objects, i-5 Despite these concerns, text- 
books of anaesthesia and critical care medicine recom- 
mend that the skin be punctured with a needle of larger 
gauge than the catheter to be placed prior to attempting to 
place an over-the-needle intravenous catheter into a vein 
or an artery. 6-1i This recommendation results in the 
presence of an additional contaminated needle in the 
anaesthetist's work area, perhaps increasing the risk of an 
inadvertent needle puncture by a health care worker. One 
reason commonly cited for this recommendation is that it 
decreases the incidence of catheter damage resulting from 
passage of the catheter through the epidermis. 6'7' ~O, la 

CAN J A N A E S T H  1991 / 3 8 : 2  / pp213-6  



214 CANADIAN JOURNAL OF ANAESTHESIA 

We were unable to find documentation in the literature 
of the efficacy of this commonly used procedure, which 
results in the use of an extra needle, in preventing catheter 
damage. Therefore, the purpose of this study was to 
evaluate the efficacy of prior skin puncture in preventing 
damage to over-the-needle teflon intravenous catheters 
during passage of the catheter through the skin. 

Methods 
Before initiation of this study approval was obtained from 
the hospital Human Subjects Review Committee. After 
obtaining informed written consent, both forearms of 50 
adult volunteers were washed using alcohol. At a prede- 
termined location 15 cm proximal to the styloid process of 
the radius along a line connecting the medial epicondyle 
of the humerus and the styloid process of the radius on 
the anterior surface of each forearm, I% lidocaine was 
injected using a 25-gauge needle to create an intradermal 
skin wheal. In the area anaesthetized with local anaes- 
thetic, a cutting bore, stainless steel (B-D | 18-gauge 
needle was inserted through the epidermis to produce a 
small skin puncture. Through this skin puncture a 
randomly chosen, numbered, Jelco | 22-gauge over-the- 
needle catheter was inserted with free passage into the 
subcutaneous tissue. Near the above site, a second Jelco | 
22-gauge iv catheter was placed through the epidermis 
into the subcutaneous tissue without a prior skin puncture. 
Both catheters were removed, capped and stored for later 
examination. On the opposite forearm the procedure was 
repeated using two 24-gauge Jelco | over-the-needle iv 
catheters. In all cases the catheters were placed with the 
inner stylet in place. All needles and catheters were 
inserted at an angle of 15-30 degrees to the skin surface, 
and with the bevel up. All catheters, along with 50 unused 
stylet/catheter units of each size, were later examined for 
evidence of damage by a blinded observer using a 41 
power microscope. Damage was defined as obvious 
disruption of the catheter, specifically, tearing of the 
catheter, peeling of the catheter away from the stylet or 
evidence of longitudinal compression of the catheter. 
Analysis of the results was carried out using Chi squared 
testing and Fisher's exact test. Significance was accepted 
at P < 0.05. 

Results 
Overall catheter damage occurred more frequently with 
24-gauge catheters than with 22-gauge catheters (P < 
0.05). Of the one hundred 22-gauge catheters inserted 
eight were damaged compared with 24 damaged 24-gauge 
catheters out of a total of 100 inserted (Figure !). 

Five 22-gauge catheters placed through a skin puncture 
were damaged compared with three 22-gauge catheters 
damaged when placed without a prior skin puncture. 

FIGURE I Number of damaged iv catheters. *P < 0.05 24-gauge 
catheters vs 22-gauge catheters. "t'P <0.05 24-gauge catheters 
inserted vs control catheters. 

There were no damaged catheters in the 22-gauge control 
group. These differences were not significant (Figure I). 

When 24-gauge catheters were evaluated, there was no 
difference in the incidence of damage between the group 
of 24-gauge catheters inserted through a skin puncture site 
versus those inserted without creation of a skin entry site. 
Eleven catheters were damaged in the group inserted 
through skin entry site compared with 13 damaged 
catheters in the group inserted without a skin entry site 
(Figure !). In the control group of 24-gauge catheters 
three were noted to be damaged. However, more 24-gauge 
catheters were damaged in both the group of catheters 
inserted through a skin entry site and those inserted 
without creation of an entry site compared with the control 
24-gauge catheters (P < 0.05) (Figure I). 

Catheter damage noted consisted of the distal portion of 
the catheter being peeled back from the stylet (Figure 2). 

Discussion 
The first over-the-needle iv catheters were introduced in 
November 1949 at the Mayo Clinic by David Massa MD 
and were named "Rochester Plastic" needles. They 
consisted initially of a metal hub cut from a needle 
through which a smaller needle was placed and over 
which a length of polyethylene tubing was stretched, t2. ~3 
Catheters were cut to length off rolls of tubing. As a 
result, there was a distinct shoulder at the junction of the 
styler and the catheter. Because of the soft, pliable nature 
of the polyethylene and the distinct shoulder present on 
the original Rochester needles they were easily damaged 
during insertion. Usually the damage consisted of the 
catheter folding back on itself, in an accordion-like 
fashion, during passage through the skin. To eliminate 
this problem William Pender MO began puncturing the 
skin with a Lundy awl or a needle prior to attempting 
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F/GURE 2 Catheter damage representative of damage noted in study 
catheters. 

catheter placement.* This practice has persisted to the 
present despite considerable improvement in the design of 
over-the-needle intravenous catheters. 

This study has demonstrated that piercing the skin prior 
to placement of an iv catheter with a larger gauge needle 
than the catheter to be placed does not reduce the 
incidence of catheter damage during insertion of 22- or 
24-gauge over-the-needle teflon catheters into human 
subcutaneous tissue. For the 22-gauge catheters there was 
no difference in damage between any of the groups 
examined. For the 24-gauge catheters there was no 
difference in the incidence of damage between the 
catheters inserted through a skin puncture site and those 
inserted without benefit of a prior skin puncture. How- 
ever, the incidence of damage was significantly greater in 
both of the above groups of 24-gauge catheters compared 
to the incidence of damage in the group of unused 
24-gauge catheters. This finding indicates that 24-gauge 
catheters were damaged during insertion but that epider- 
mal puncture was ineffective at decreasing the incidence 
of damage. Finally, this study demonstrated that 24-gauge 
catheters were more frequently damaged than 22-gauge 
catheters. 

*Massa, D. Personal communication, December 13,1989, 
Lexington, Ohio. 

Inherent in this study are several limitations. First, only 
one brand of catheter/stylet units was evaluated. It is 
conceivable that different results would have been ob- 
tained if more than one brand of catheter had been tested. 
However, since modern catheter/stylet units are very 
similar, this possibility seems unlikely. 

Second, only 22- and 24-gauge catheters were evaluated. 
It is conceivable, although we are not aware of evidence to 
support this contention, that larger catheters are more 
susceptible to damage than the smaller gauge catheters 
tested. Thus, inclusion of large gauge catheters might 
have altered the results. Our results would in fact suggest 
the opposite to be true. 

Third, this investigation was carded out on healthy 
adult volunteers in whom no attempt was made to 
cannulate veins or arteries. It is possible that the incidence 
of damage would be different if a paediatric population 
had been tested or if intravenous and intra-arterial 
placement had been.attempted. However, since adult skin 
tends to be more cornified than the skin of small children it 
seems unlikely that inclusion of children in the study 
group would have significantly altered our findings. 
Inclusion of only adults should, if anything, accentuate 
the efficacy of needle puncture in preventing catheter 
damage. Additionally, since the needle puncture is only 
made through the superficial skin it is unlikely that 
insertion of both groups of catheters into a blood vessel 
would have altered our findings. 

Fourth, it is possible that the angle of needle and 
catheter insertion and the direction of the bevel is 
important in production of catheter damage. The angle of 
insertion and bevel direction were chosen to simulate 
conditions of intravenous catheterization practiced at our 
institution. 

Fifth, in this study only the issue of catheter damage 
was addressed. Other reasons cited for puncturing the skin 
prior to placement of over-the-needle catheters, including 
improved ability to discern blood vessel entry by the 
catheter or decreased incidence of stylet plugging during 
insertion were not evaluated. 8 

In summary, this study has demonstrated that 24-gauge 
catheters are damaged more frequently than 22-gauge 
catheters during placement. It has also demonstrated that 
puncturing the skin with a large gauge needle prior to 
placement of these over-the-needle catheters is not effica- 
cious in preventing catheter damage. 
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