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ABSTRACT

INTRODUCTION: EMLA cream or a pre-cannulation injection of lignocaine are mostly used to attenuate pain of

cannulation, despite pain associated with lignocaine injection. Others claim minimal iatrogenic discomfort when inserting

a 22 gaugeVenfloncannula without EMLA or lignocaine injection (raw cannulation).  The efficacy of reducing pain by

injecting lignocaine through an ultra-small 29 gauge 'insulin' needle has not been studied to date.This prospective,

observational audit compared pain responses to raw cannulation using a 22gaugeVenflon, with that caused by injecting

lignocaine either through the conventional 25gauge needle (as control) or via a 29gauge insulin (diabetic) needle (as test

group), prior to venous cannulation using a 20gauge Venflon in both latter groups.

METHODS: Three groups of 66 patients each were audited.  Subjective (using a visual analogue pain scale: 0 = no pain,

10 = severe pain) and objective pain responses (vocalization, grimace, any movement) were recorded to raw cannulation,

lignocaine injection and, in the 29gauge needle group, following insertion of a 20 gauge Venflon after lignocaine injection.

RESULTS: Similar low incidences of objective pain occurred in the three groups, and in the 20gaugeVenflon post-29

gauge needle/lignocaine injection sub-group.  Subjective pain responses occurred both with greatest incidence (χ² =5.87,

p<0.0125) and overall number of responses (χ²=12.59, p<0.0125) in those cannulated raw compared with those given

lignocaine through a 25 gauge needle.  In the latter group,the least overall pain response to cannulation occurred

compared to both raw cannulation (χ²=12.59, p<0.00025) and cannulation after 29gauge needle/lignocaine injection

(χ²=5.87, p<0.0125).

CONCLUSION: This study strongly suggests that ‘raw’ cannulation using a 22 gaugeVenflonis marginally more painful

than cannulation following the administration of lignocaine using either the standard25gauge or 29 gauge test ‘insulin’

needle, and confirms that lignocaine injection does not totally obtund subsequent venous cannulation pain
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INTRODUCTION

The use of an Anaesthetic cream or gel(EMLA cream, Astra Pharmaceuticals or AMETOP gel, Smith and Nephew [1] or an

injection of lignocaine of any concentration [2], though mildly painful[3] minimises the pain of venous cannulation

associated with insertion of the routinely used  18, 20 and 22 gauge cannulae[4,5].  Despite this, many colleagues

favourinserting a22gaugeVenflon, without prior administration of lignocaine, for simplicity sake and the minor discomfort

inflicted.  While it has been demonstrated that injection of lignocaine via a 25 gauge needle is less painful that the insertion

of a 22gauge Venflon[4], a comparison of the pain of injection of lignocaine using the very fine 29 gauge (BD Safetyglide

TM insulin) needle has not been compared either with that of the 25gauge needle or with ‘raw’cannulation using a 22

gauge Venflon.

The prevalence of needle-phobia and disquiet among many anaesthetists of inflicting iatrogenic pain has led to

recentattempts tominimise this discomfort. These includeboth identifying risk factors predictive of difficult cannulation [6],

describing techniques of how to inject local anaesthetics in an almost pain free manner based on solution selection,

preparation, equipment choice, patient education, topical site choice, preparation and technical procedures [7]and new

strategies, not universally available, to minimise the pain of cannulation.These include the use of aneedle-free powder

lignocaine delivery system, proven effective in children [8] and adults [9], and the use of <2mm microneedles [10] to inject

medications(insulin, vaccines, analgesics and local analgesics) sub-dermally with minimal pain. Similarly, the traditional

use of vaso-coolant sprays has been re-examined, with mixed results, being found to be more effective in children [11] but

only marginally so in adults [12].

This prospective, observational, study was undertaken to compare the pain of the traditional subcutaneous

injection of lignocaine viaeither a conventional 25gauge needle or a test 29 gauge 'insulin' needle prior to venous

cannulation with a 20gauge Venflon, with the pain of dermal puncture and venous cannulation associated with the insertion

of a 22gauge Venflon without prior injection of lignocaine ('raw cannulation')as a third comparator.

METHOD

The audit was approved by the Central Gippsland Health Research and Ethics Committee (Sale Hospital (Attachment1).

Verbal consent at the time of venous cannulation was approved, instead of a written informed consent. One hundred and

ninety-eight successive American Society of Anesthesiologists Classification (ASA) 1-3 patients presenting to Sale General

Hospital, Victoria, Australiafor routine in- and outpatient surgery were audited from September through December

2000.Each was randomly allocated, using a specific computer-generated block-randomisation chart to one of three groups

1) to receive raw venipuncture with a 22gauge Venflon, 2) to receive pre-cannulation subcutaneous (S/C) injection of

lignocaine injected through a 29gauge insulin needle, or 3)to receive pre-cannulation lignocaine injected though a 25gauge

needle, with a 20gauge Venflon being inserted in the latter two groups.

The patients were pre-medicated or not, according to wishes canvassed at the pre-operative assessment [13,14],

were advised of the audit, and individual verbal consent obtained. Those selecting an inhalational induction of anaesthesia

were excluded from the audit[15]. On arrival in the pre-operative holding area, or operating room, a rubber tourniquet was

applied to the non-dominant upper arm (usually, occasionally the other) and the skin on the dorsum of the hand cleansed

with an alcohol wipe and allowed to dry. The dorsum of the non-dominant hand was the site of first choice for cannulation

because of a demonstrated lesser sensitivity of this area for cannulation [16].
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The patient, blind to the procedure, then received either raw cannulation using a 22gaugeVenflon, or a

subcutaneous injection into the skin over an appropriate vein of 0.25mL lignocaine 2% without adrenaline, injected

through either a 25 gauge or 29 gauge ‘insulin’ needle. Thirty seconds following the latter, a 20gaugeVenflon was inserted.

During the cannulation process, the anaesthetist and the assistant nurse assessed pain experienced by the patient both 1)

subjectively, by asking the patient to rate the pain experienced using a verbal analogue scale of from 0 = no pain to 10 =

very severe pain and 2). objectively, by recording any patient responses (grimacing, vocalisation, hand/arm/leg movement)

during dermal puncture.

A number needed to treat estimate suggested that about sixty patients per group are required for a 25% difference

between groups for statistical significance, with 80% power, two-tailed and standard alpha error. Unpaired Student’s t-test

and Chi squared tests were used as appropriate.

As the audit became established, it became apparent that, despite having received a pre-cannulation injection of

lignocaine, many patients experienced subjective and objective pain responses to subsequent insertion of a

20gaugeVenflon. Accordingly, those in the 29gauge lignocaine group were audited both for the pain of inserting a 29gauge

needle to inject lignocaine and of any sensation during subsequent venous cannulation using a 20gauge Venflon.

RESULTS

Randomization with respect to the 22gauge cannula, 25gauge and 29gauge 'insulin' test needles produced three patient

study groups of 66 patients each. These were comparable for sex, age, weight and ASA status. Age ranged from 18 to 88

years (mean 55 years), with similar mean ages and bodyweight in the three study groups (Table 1:Characteristics).

The subjective mean pain scores of 2.04(SD 2.03), 1.80(SD 1.80), and 1.7(SD 1.58) in the raw 22 gauge Venflon,

25 gauge needle and 29 gauge needle groups, respectively, and of 0.45(SD 0.82) in the subgroup of the 29 gauge needle

group in whom subjective pain was canvased during 20 gauge cannulation after lignocaine injection (Group 3b,Table 2)

were all similar.

Nineteen (29%) patients in this latter subgroup (Group 3b) described additional pain during insertion of

the20gaugeVenflon after having received an injection of lignocaine through a 29 gauge 'insulin'needle.

The numbers of patients objectively responding (grimacing, vocalising, moving) during needle insertion and

injection of lignocaine were similar in the 25 gauge (N=2) and 29 gauge (N=7) groups, respectively. However, the overall

number of responses in the 29 gauge group (N=10) significantly exceeded the total number of responses (N=2) in the 25

gauge group (χ² =5.87, p<0.0125, Group 2 versus Group 3 in Table 2).

The number of patients objectively responding and their total number of responses (N=10 and N=16, respectively)

in the raw 22 gauge cannula group were similar to the number of responders (N=7) and total number of responses (N=10)

in the 29 gauge group (Group 1 versus Group 3a in Table 2)
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Table 1: Patient Characteristics

Group 1 Group 2 Group 3a Group 3b

22G Venflon 25G needle/ligno. 29G needle/ligno.
20G Venflon after 29G

needle/ligno.

N (male;female) 66(34:32) 66(26:40) 66(37:29) 66(37:29)

Mean age (SD)
years

56(17) 64(15) 55(20) 55(20)

Mean weight
(SD) kg

84(17) 81(16) 88(22) 88(22)

ASA (N=1 v
N=2+)

24:42 28:38 25:41 25:41

p-value (all
comparisons)

ns ns ns ns

Data given as: ligno=lignocaine, N= patient number, SD= standard deviation, kg= kilograms, ASA=American

Society of Anesthesiologists, p=probability, ns=not statistically significant. Numeric data rounded off to whole numbers.

Student’s ‘t’ tests and Chi-squared tests used for analyses.

Table 2 – Patient Pain Response to Dermal Puncture and Cannulation

Subjective Response Group 1 Group 2 Group 3a Group 3b
Mean pain score 2.04(2.03) 1.8(1.8) 1.7(1.58) 0.42(0.87)
p-value ns ns ns ns

Objective Response
N. responding 10(15%) 2(3%) 7(11%) 3(5%)
p-value χ²=5.87, p<0.0125                     ns                                       ns
Total responses 16(24%) 2(3%) 10(15%) 5(8%)
p-value χ²=12.59, p<0.00025       χ²=5.87, p<0.012                     ns

(Data given as: N=patient number; SD = standard deviation; ASA = American Association of Anaesthetists; p=

probability; ns = not statistically significant; ligno.= lignocaine). Numeric data rounded off to whole numbers.  Student t-

tests used for mean (SD) comparisons; Chi-squared tests used for patient number comparisons.

DISCUSSION

This prospective audit was undertaken in the wake of four previous studies of venous cannulation in which general factors

of sex, age, vein site, nature of premedication, use of small gauge Butterfly (Abbott) needles or Venflons, use of a pre-

cannulation injection of lignocaine with or without adrenaline and the skin sensitivity of the arm were audited [5,17].

Accordingly, the dorsum of the hand, one of the two least sensitive sites on the arm, was selected for all venous

cannulations. Patients received anxiolytic pre- medication according to preference [13,14] and were block randomized to

one of the three intervention groupsfor comparability of groups. Lignocaine without adrenaline was used exclusively,

though lignocaine with adrenaline is equally efficacious [5] for this purpose.

Intravenous, rather than inhalational ("mask") induction of anaesthesia, remains most popular with anaesthetists,

despite an extensive literature in both children and adults showing both the safety of sevoflurane by mask for induction of

anaesthesia[15]and the frequency of 'needle-phobia' with a preference for a ‘mask’induction expressed by many patients.

53% of American children [18], 41% of Australian women [19], 50% of American adults [20] and 20% of British adults

[21] admit to 'needle-phobia' and a preference for a 'mask' induction of anaesthesia. Though readily available, the use of
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topical analgesic creams to reduce cannulation pain is not routine and is usually only used in the very needle-phobic.

Lignocaine injection prior to cannulation is the routine alternative by manyanaesthetists sensitive to this common,

iatrogenic source of worry and pain to patients. Further to this, the relative unavailability of vaso-coolants and needle-free

powder lignocaine delivery systems is such that lignocaine injection prior to cannulation is most commonly used.

Despite the widespread availability of the 29 gauge (BD insulin) needle and its routine use by diabetics to

painlessly inject insulin, no data appears to describe its use to minimise the pain of injecting lignocaine prior to venous

cannulation.  Further to this, although the 22gaugeVenflon has been shown to cause more pain if inserted without prior

lignocaine injection [4], it’s solo use is popular because of its simplicity, longevity and ability to infuse IV fluids with

minimal discomfort when inserted.

Though use of the 22gaugeVenflon may be convenient, although it does cause some, albeit minimal pain on

insertion. Since the efficacy of reducing cannulation pain by using the ultra-fine 29gauge insulin needle for lignocaine

injection prior to venous cannulation, thisaudit was undertaken to determine if the discomfort of dermal puncture and

venous cannulation caused by ‘raw cannulation’ with a 22 gauge Venflon (without prior injection of lignocaine), is such

that the  time and expense of preparing and administering an injection of 0.25 mL of plain 2% lignocaine through a 29

gauge (BD insulin) needle, as well as through the more usually used 25 gauge(BD) needle, prior to insertion of a 20 gauge

Venflon, is advantageous.

Surprisingly, the subjective mean pain scores for venous cannulation in the three test groups were statistically

similar, suggesting that the ease of ‘raw’ cannulation with a 22gaugeVenflon is sufficiently patient-friendly to be warranted

routinely in suitable patients. More surprising, is the finding that the .mean pain score of those being cannulated with a

20gaugeVenflon after prior injection of lignocaine is also similar to the pain reported in the three main test groups. This

suggests that lignocaine is more efficient in attenuating sharp pain sensation and is less so in attenuating subsequent stretch

and pressure sensations, such as skin and vein distension by large bore cannulae.The observation that lignocaine appears

not to negate pressure and stretch sensation is observed in dental and maxillofacial surgery [22].

The expectation that lignocaine injection through the very small 29gauge insulin needle would be least painful

was not realized. Though this is fortuitous from a cost and manpower standpoint, it confirms that lignocaine injection itself

causes a temporary, self-limiting discomfort, too. However, more fortuitous, is thefinding that the usually used 25gauge

needle is equally, or more,efficacious for this purpose.

A limitation of this study is that 29gauge’insulin’ needles (including vaso-coolant sprays, needle-free powder lignocaine

equipments and micro-needles) are not usually readily available in operating rooms or pre-operative holding areas. A

further weaknessof the audit is that the 25gauge needle was not assessed separately for boththe dermal needle penetration

come lignocaine injectionand the subsequent venous cannulation sensation, as was performed with the 29gauge needle.

In conclusion, although the subjective mean pain scores in the test groups were similar, the greater incidence of

objective pain responses in those undergoing ‘raw’22gauge cannulation suggests that ‘raw’ cannulation is marginally more

painful than cannulation following lignocaine injection prior to cannulation technique. The 29gauge insulin needle, when

so used, was less cost effective and no more effective than the 25gauge needle in this regard, and is not recommended for

this purpose.
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