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Abstract

We compared the use of Infinity™ needle guide vs. free hand technique in performing ultrasound-guided
Transversus Abdominis Plane (TAP) blocks in a clinical setting. Twenty patients having open abdominal surgery
were recruited. The needle tip visibility was better with the use of needle guide than without, as demonstrated by
the increased median (IQR) percentage of the time the needle tip was visualised: 34.2% (15.0-55.1) vs. 17.9% (8.2-
28.3), p<0.05. The total procedure time was less with the use of needle guide: 107.9s (76.6-120.2) vs. 123.8s (96.5-
165.9), p<0.05. The proceduralist satisfaction (score 0-10) was higher with the use of needle guide 8.0 (5.3-8.8) vs.
5.5 (4.0-7.8), p<0.05.The use of needle guide improved the percentage of needle tip visibility, time to perform the
block and proceduralist satisfaction when performing ultrasound-guided TAP block.

For abdominal surgery, there has been growing interest in
Transversus Abdominis Plane (TAP) blocks with promising safety and
efficacy data emerging [1-5]. A study by McDermott et al. has suggested
that the traditional “blind” technique of using standard landmark-
based approach to TAP block, was inaccurate (only 23.6% of the needle
being in accurate plane) and the incidence of peritoneal placement was
18% [6]. The use of ultrasound has been gaining wide popularity with
reassuring evidence in regional anaesthetic technique [7-11]. Hebbard
et al. has provided detailed anatomical and technical description of the
use of ultrasound in TAP block [12,13]. However, one of the difficulties
with the use of ultrasound is the ability to continuously visualise the
needle tip for procedural efficacy and safety. Multiple technological
advances and approaches have been suggested [14-16], one of which
is the use of a needle guide system. The needle guide is designed to
apply onto the ultrasound probe. It restricts lateral movement of the
needle and keeps the needle trajectory in-line with the long axis of the
probe (Figure 1). Significant improvement in needle tip visibility has
been shown in previous simulation and porcine phantom studies [17-
19]. To date, there has been no human study on the use of needle guide
in ultrasound-guided regional anaesthesia. This study was to determine

Figure 1: Infiniti™ CIVCO needle guide attached to ultrasound probe with
21G Stimuplex needle® BRAUN.

whether the use of a needle guide system, Infinity™, would improve
needle tip visibility in performing ultrasound-guided TAP block in a
clinical setting.

Method

Melbourne Health Human Research Ethics Committee approved
this prospective randomised observer-blinded crossover study. We
registered this trial with the Australian New Zealand Clinical Trials
Registry, ACTRN12613000392763, prior to commencement of the
study. Twenty adult patients undergoing open abdominal surgery
under general anaesthesia, who were planned to receive bilateral, single
shot, ultrasound guided in-plane TAP blocks, were recruited at the
Royal Melbourne Hospital. We excluded patients who were not able to
provide informed consent. After receiving written informed consent,
patients were assigned using a computer-generated randomisation to
one of the two groups. Randomization results were concealed in opaque
sequentially numbered envelopes until after consent was obtained.
Patients in group 1 received the block performed with the needle guide,
Infiniti™ (CIVCO Medical Solutions, Kalona, Iowa, USA) technique on
the first side, followed by a free hand technique on the opposite side.
Patients in group 2 received the block with a free hand technique first,
followed by the needle guided technique on the opposite side. The free
hand technique consisted of using the ultrasound probe on one hand
and the needle on the other hand without the attachment of the needle
guide system on the probe. The needle was inserted in the long-axis
(or in-plane) approach. The needle guide technique was similar to the
free hand technique, except the needle was inserted through the needle
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Figure 2: Ultrasonographic view of a 21-gauge 100 mm Stimuplex needle®
advancing towards the transversus abdominis plane below the external
obligue (EO) and between the internal oblique (IO) and transversus
abdominis (TA) muscles.

Age; yrs 65.1 (13.5)
Height; cm 170.1 (10.7)
Weight; kg 87.1(23.8)

Table 1: Patients’ baseline characteristics. Values are mean (standard deviation).

. . Trainee 6 (30%)

Level of anaesthetic training
Consultant 14 (70%)
Number of previous ultrasound-guided <50 procedures 9 (45%)
in-plane procedures performed’ >50 procedures 11 (55%)

Table 2: Characteristics of proceduralists. Values are numbers (percentage).

Free-hand Needle guide | p-value
Needle visibility; % 17.9 (8.2-28.3) 34.2 (15.0-55.1) | 0.022
Total procedural time; s 123.8 (96.5-165.9) | 107.9 (76.6-120.2)| 0.019
Proceduralist satisfaction; 0-10 5.5 (4.0-7.8) 8.0 (5.3-8.8) 0.016

Table 3: Outcome variables comparing free hand vs. needle guidance technique in
performing ultrasound-guided TAP blocks. Numbers are median (IQR).

guide system, which was attached to the probe (Figure 1). This would
prevent any lateral movement of the needle.

All TAP blocks were performed by either a specialist anaesthetist or
an anaesthetic trainee. Proceduralists received a presentation explaining
the use of the needle guide prior to performing the block. We allowed
them to practice their needling technique on a gel phantom model
with and without the needle guide before performing the TAP blocks.
M-Turbo’ ultrasound machine (SonoSite Inc, Bothell, Washington,
USA) with a linear high frequency (13-6 MHz) transducer probe was
used.

The TAP blocks were performed at the completion of the surgery,
whilst the patient remained anaesthetized.The allocation of the group
dictated whether the needle guide or the free hand technique was
used first.The ultrasound probe was placed in a transverse plane on
the lateral abdominal wall in the mid-axillary line, between the lower
costal margin and iliac crest. A 21 gauge 100 mm Stimuplex needle®
(B. Braun Melsungen AG, Germany) was then introduced in-plane
of the ultrasound probe and advanced until the tip was observed
within the transversus abdominis plane between the internal oblique
and transversus abdominis muscles (Figure 2). At this point, 20 ml of
ropivacaine solution (0.5% ropivacaine for patient’s > 70 kg and 0.35%
ropivacaine for patients <70 kg) was injected in 5 ml aliquots after
negative aspiration. The transversus abdominis plane was visualised

expanding with the injection. After the first block had been performed,
the anaesthetist moved to the opposite side to perform the second block
with the second technique as dictated by the group allocation and all
relevant equipment was moved to be symmetrical to the setup for the
first block.

Video clips of both procedures were recorded on a computer
attached to the ultrasound machine and de-identified for later
assessment. Two blinded investigators (CK and GL) experienced in
ultrasound guided regional anaesthesia independently evaluated all of
the recorded video clips. Value disparity between investigators of less
than 10% was considered acceptable for individual measurements.
Disagreements of greater than 10% were resolved by consensus.
Unresolved disagreements were referred to a third investigator for
evaluation. The primary outcome was the time the needle tip was
visualised, expressed as a proportion of the overall procedural time.
Secondary outcomes included total procedure time, which was defined
as the time taken from needle insertion to successful injection of local
anaesthetic in the transversus abdominis plane; and proceduralist’s
satisfaction score (numerical rating score of 0-10) for each technique.

Sample size was calculated based on previous study using phantom
model [18]. Using the effect size (mean of differences / SD of differences
in a paired sample design) of 1.37 for percentage time needle visualised
and 0.74 for total procedural time, the study required the recruitment
of 7 patients and 17 patients respectively, with a=0.05 and power=0.8.
We decided to recruit 20 participants (double the absolute minimum
sample size indicated and accounting for potential drop-outs). Values
were expressed as mean (standard deviation), median (IQR), and
number (percentages) as appropriate. Non-parametric test was used
because of small sample size and non-normally distributed data.
Comparison between the groups was performed by Wilcoxon’s signed
ranks test.Statistic analysis was performed using Stat Plus (AnalystSoft
Inc, Vancouver, BC, Canada). We considered p<0.05 statistically
significant.

Results

Twenty patients were randomised (Table 1) with ten patients
receiving the block using the free-hand technique first and ten using the
needle guided technique first. A total of twelve different proceduralists
performed the TAP blocks for this study (Table 2). The proportion
of time when the needle tip was visible was significantly better when
using the needle guide compared to free-hand technique (Table 3). The
total procedural time was reduced and the proceduralists were more
satisfied with the use of the needle guide system compared to free-hand
technique (Table 3).

Discussion

This is the first human study utilising Infinity™ needle guide to
perform regional anaesthesia. We have demonstrated that the Infinity
needle guide improves performance of ultrasound-guided TAP block,
by improving needle tip visibility, reducing procedural time and
increasing proceduralist’s satisfaction.

Although needle tip visualisation improved by almost 50% with the
use of the needle guide in our clinical study (from 18% to 34%), this
finding was not as profound as the one shown in the phantom study
[18], which showed an improvement from 23% to 67%. This could
be partly explained by the fact that ultrasonographic appearance and
behaviour of a living nerve and/or fascial plane is different from the one
seen in a phantom model. The target plane was dynamic and its depth
was variable in clinical setting, making it more challenging to maintain
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needle tip visibility during the procedure. This shows the importance of
carrying out a clinical study after a simulation study in clinical research.

The total procedure time (time from needle penetration of skin
to successful injection of local anaesthetics in the correct plane) was
reduced from 123.8 seconds to 107.9 seconds. Although statistically
significant, the clinical significance of this was debatable. However, the
combination of improved needle visibility and reduction of procedural
time should improve patient comfort during the procedure.

The crossover nature of this study design constituted both the
strengths and the weaknesses of our study. First of all, the participants
acted as their own controls and hence minimised the variability and
confounding factors. However, we could not compare between the two
techniques, such as, patient’s post-operative pain score or opioid use
because the same patient received the blocks from both techniques, one
on each side. Therefore, we could only use time to complete the task and
needle tip visibility as surrogate outcomes, which may or may not be
associated with patient’s benefit and harm. Further studies specifically
designed to investigate clinical outcomes in terms of safety and efficacy
with the use of needle guide would be beneficial.

In conclusion, this clinical study supports earlier simulation study
which shows increased needle visibility, shorter procedural time and
greater proceduralist satisfaction when using needle guidance device
compared to free hand technique in ultrasound-guided in-plane
procedure. This suggests that Infinity needle guide may have a place in
clinical ultrasound guided regional techniques. Further clinical studies
are warranted whether this may translate into improved patient safety
and efficacy.
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