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ABSTRACT
Radiopharmaceutical injection is challenging as it poses radiation exposure to staff as well as patient. Infrared light‑assisted devices have 
been available since many years and have garnered mixed reviews in the pediatric age group. However, there are no data on outcome of 
infrared assistance for radiopharmaceutical injection. We compared results of first‑attempt intravenous access (in cubital veins) with and without 
infrared assistance device for injection of radiopharmaceuticals. All adult patients who underwent nuclear scan in the initial weeks of infrared 
device installation were injected utilizing infrared device assistance. These were compared with those who underwent injection without infrared 
assistance. Three hundred consecutive patients were studied for success of intravenous injection with and without infrared assistance. Of these, 
150 were injected with and 150 without infrared assistance. A success rate of 72%/51.3% was noted with and without infrared assistance, 
respectively, on the first attempt which was statistically significant. In our initial experience, assistance with infrared device was found to improve 
the outcome of first‑attempt intravenous access for injection of radiopharmaceuticals. This method has potential of improving outcome for 
radiopharmaceutical injection.
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INTRODUCTION

Intravenous cannulation is the most common procedure 
used for sampling of blood, fluid infusion, medications, 
parenteral nutrition, and chemotherapy. It is also used in 
nuclear medicine for intravenous injection of radioisotopes 
or radiopharmaceuticals. Challenge areas include pediatric 
patients where size of veins and patient co‑operation are 
factors, chemotherapy patients with thin or fragile veins, 
obese patients, and patients with dense hair or dark skin tone 
making visualization of veins difficult. These challenges can 
lead to multiple attempts, failed attempts leading to increase 
in morbidity, and associated bad impact of skilled nurses 
or doctors among patients. A vein viewer is a biomedical 
device which is used to indicate the exact location of the 
subcutaneous vasculature using infrared light. Earlier, an 
invasive technique was used to give direct injection or any 
fluids during emergency surgery when veins are not visualized 
properly, however, newer devices work noninvasively and are 
more advanced systems.

Aim
We studied the initial results of first‑attempt intravenous 
access with and without infrared assistance device for 
injection of radiopharmaceuticals.

MATERIALS AND METHODS

Inclusion criteria
Adults who routinely presented for nuclear medicine scans 
and were to undergo intravenous access via cannulation or 
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direct injection were included in the study. Patients were 
randomized into intravenous access with and without 
infrared assistance on alternate days for three consecutive 
months.

Exclusion criteria
Pediatric patients were not included in the study.

Methods
During intravenous access, first, we placed the tourniquet belt 
on the arm of the patient. Then, we kept the vein viewer over the 
arm. The source light falls on the patient’s arm, and the reflected 
image is captured by the vein viewer. After processing, the image 
is projected back onto the patient’s arm with a projector using 
infrared light. In this projected image, blood‑containing veins 
appeared dark. When the vein was visualized, it was accessed 
and either cannulated or directly radiopharmaceutical was 
injected under vein viewer. On alternate days, intravenous access 
was performed directly without the device. Results of the first 
attempt were noted with both methods.

RESULTS

We included initial 300 patients in this study, of which 150 
patients were injected without vein viewer and 150 patients 
were injected with vein viewer. Cubital veins were accessed 
in all patients [Figure 1]. The results are shown in Table 1.

The Chi‑square statistic is 18.4607. The P value is 0.000098. 
The result is significant at P < 0.05.

Results were statistically significant for success on the first 
attempt of intravenous access with vein viewer  (infrared 
assistance).

DISCUSSION

“As Low As Reasonably Achievable” is the concept which 
is used for dose optimization  (not reduction) for the use 
of radiation. It aims to achieve desired results with the 
minimum radiation possible to the workers and patients.[1] In 
simple terms, this means that exposure to radiation must be 
optimized, without compromising on delivery of patient care 
and information desired from the procedure to be performed. 
This is relevant while using/injecting radiopharmaceuticals in 
nuclear medicine as it involves the use of unsealed radiation.

We used an infrared device commercially known as Vein 
Viewer Flex R which is a standalone table‑mounted device 
that simply projects near‑infrared light onto the field of 
its view. It has an inbuilt video camera which captures the 
light that is reflected from the area surrounding the veins; 

no light is reflected from the veins, so they stand out. 
A  microprocessor makes the image better with contrast, 
and it is back projected on the patients’ skin real time for 
assessment and venepuncture/injection.[2]

Infrared assistance is one of the potential devices which can be 
of assistance to reduce failed attempts at intravenous injection/
cannulations and can reduce the time taken for the procedure. 
This can be especially beneficial to delineate vessels difficult to 
be visualized by naked eye, especially where contrast may be 
lesser due to the presence of hair or darker skin tones.

Reduction of failed attempts also reduces the overall time 
taken for the procedure which indirectly affects the radiation 
exposure and extravasation frequency.

Extravasation of radiopharmaceuticals increases patient 
morbidity, radiation dose delivered, suboptimal scan in 
addition to increased radiation exposure of staff due to 
repeated failed procedures. This is especially true in patients 
receiving chemotherapy routinely presenting to nuclear 
medicine for positron emission tomography/computed 
tomography scan or bone scans.

Table 1: First‑attempt results

Extravasation 
status

Without infrared 
assistance 

(n=150), n  (%)

With infrared 
assistance 

(n=150), n  (%)
No extravasation 78 (51.3) 113 (72)
Partial extravasation 53 (35.3) 24 (13.3)
Total extravasation 19  (12.6) 13  (8.7)

Figure 1: Images under vein viewer. (a) Appearance of veins, (b) Positioning 
of arm under vein viewer, (c) Needle inserting into the vein, (d) Drug 
administration into the vein

a b

c d
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Initial reports on these devices were published by Miyake 
et  al. which showed promising results from the device in 
assisting venous access.[3] The study was performed on 
varicose veins and telangiectasis, and results were promising 
as the device could identify veins that were invisible to the 
naked eye and too shallow for ultrasound detection. The 
device showed potential for finding feeder veins for various 
vein treatments.

Chapman et al. studied a total of 323 children for peripheral 
intravenous catheter placement.[4] Their results did not show 
a significant difference in time, attempts, or pain scores 
in the pediatric age group. However, there were favorable 
results in time for placement as well as pain perception for 
the subgroup of age 0–2 years.

Further studies by Simhi et al. and Kim et al. found favorable 
results in facilitation of peripheral venous access and better 
first attempt for the pediatric population with infrared 
assistance.[5,6] Contrasting results were found by others 
where infrared assistance did not improve outcome or 
even worsened the first attempt of intravenous access, 
especially by skilled nurses in pediatric patients and in dark 
complexioned children.[7‑10] Sun et al. found favorable results 
in a subgroup of critically ill 60 children.[11] Most studies 
have been performed on pediatric patients. Aulagnier et al. 
reported no improvement in results with infrared assistance 
in adults.[12] In the few reported randomized controlled 
trials, no significant difference was found with and without 
infrared assistance, though both studies do report better 
visualization of veins with the device.[13,14] It is thus postulated 
that nonvisualization of veins may not be the main cause for 
failed intravenous access.[14]

In our study, we observed a statistically significant reduction 
in number of extravasation on the first attempt with infrared 
assistance than without in adult patients. Probable reasons 
for the contradicting or even discouraging reports may be 
variations on account of the expertise or perception of the 
people performing the procedure. McNeely et al. reported 
that the nurses felt positively about the requirement of a 
biomedical device for assistance in intravenous access though 
their study did not demonstrate any significant difference 
in outcome.[15] It can be contemplated that experienced 
phlebotomists may not find much use for this device due 
to their experience as seen in Szmuk et al.[7] Whether newer 
workers and trainees may benefit more from this device is 
yet to be understood. In our study, the personnel involved 
were not experienced phlebotomists but a mixed group of 
younger staff comprising a nurse and technologist along with 
resident doctors with <5 years of experience.

We accessed only cubital veins in the first attempt for the 
patients included in our study. We have not compared other 
sites of access as this was a new technique for us, and larger 
veins were preferred to be accessed for initial results. This 
was also a personal choice for the personnel involved in the 
procedure.

In a meta‑analysis on utility of infrared devices for the 
pediatric population, it was concluded that these devices may 
be potentially useful in situations with difficult cannulation.[16] 
Various commercially available devices have been compared 
with each other, and success at the first attempt was not 
significantly different across all devices.[17]

Thus, even though most direct comparisons do not favor 
results of assistance with infrared devices, it appears to have 
potential benefits in situations such as difficult cannulations, 
critical patients, inexperienced phlebotomists, and 
dark‑skinned individuals. In the case of radiopharmaceutical 
injections, this is one of the first studies, and we have got 
favorable initial results. It would be interesting to study if 
these devices may be potentially beneficial to reduce the 
overall time of injection of radiopharmaceuticals.

CONCLUSION

There are still conflicting reports about results with the use of 
infrared assistance for intravenous access, and most literature 
is based on the pediatric population. In our knowledge, 
this is the first study where infrared assistance has been 
utilized for radiopharmaceutical injections and one of few on 
adult patients. Our initial experience with infrared‑assisted 
device for intravenous access has shown better outcome 
with infrared assistance than without it. Further studies 
with different patient groups and effect on time taken for 
intravenous access/injection would be required to confirm 
these preliminary findings.
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