Neuroquantology | February 2025 | Volume 23 | Issue 02 | Page 1-5| Doi: 10.14704/nq.2025.23.2.NQ1
Dr. Roopashree K .C Functional Duration of Peripheral Intravenous Cannula in Neonates Admitted to NICU with or without Splint: Observational Study

@

Functional Duration of Peripheral Intravenous
Cannula in Neonates Admitted to NICU with or
without Splint: Observational Study

1Dr. Roopashree K .C, 2Dr. K.B Mahendrappa
Yunior resident Department of Paediatrics, Adichunchanagiri Institute of Medical Sciences,  Adichunchanagiri

University, B G Nagara, Mandya,Karnataka, India.

2 professor and HOD Department of Paediatrics, Adichunchanagiri Institute of Medical Sciences, Adichunchanagiri
University, B G Nagara ,Mandya, Karnataka, India

*Corresponding Author: Dr. Roopashree K.C

*Department of Paediatrics, Adichunchanagiri Institute of Medical Sciences, Adichunchanagiri University, B G
Nagara, Mandya,Karnataka, India.

Abstract:

Background: Peripheral intravenous (IV) cannulation is a routine but challenging procedure in neonates due to their fragile
veins. While splinting is often used to stabilize the cannula, its impact on functional duration and associated complications
remains uncertain.Objective: This study aimed to compare the functional duration and adverse effects of IV cannulas with
and without splinting in neonates admitted to the Neonatal Intensive Care Unit (NICU).Methods: A cross-sectional
observational study was conducted on 108 neonates (>1500g, 228 weeks gestational age) admitted to the NICU at
Adichunchanagiri Institute of Medical Sciences.Neonates were randomly assigned to splint and non-splint groups. The time of
cannula insertion and removal, along with adverse reactions, were recorded. Data were analyzed using Microsoft Excel, and
statistical significance was determined using the chi-square test (p<0.05).Results: The mean functional duration of IV
cannulas was significantly longer in the non-splint group (29.9 + 4.6 hours) compared to the splint group (24.5 + 4.6 hours)
(p<0.05). Additionally, adverse reactions were more frequent in the splint group, with a statistically significant difference.
Conclusion: Non-splinting of IV cannulas was associated with a longer functional duration and fewer complications compared
to splinting. These findings suggest that avoiding splinting may reduce the need for repeated cannulation and lower the risk
of adverse reactions in neonates. However, further studies with larger sample sizes are needed to confirm these results.
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1. Introduction

Peripheral intravenous cannula (PIVC) insertion is one of the most performed procedures in neonatal intensive care units
(NICU) [1]. It is a relatively fast method to achieve intravenous (1V) access to deliver medications, blood products and
parenteral nutrition in NICU [2]. Maintaining cannula patency for a longer duration is often challenging. Repeated attempts
for IV cannulation are painful and often result in immediate cardiorespiratory instability in sick neonates [4]. Moreover,
multiple pricks increase the incidence of sepsis, raise the cost of care, and may even adversely affect long-term neurological
outcomes [5].multiple pricks also exposes baby to painful and stressful situation. Another disadvantage is that multiple pricks
for IV cannulation increases the anxiety among parents and more tendency towards refusal of treatment [1}.Several
interventions have been studied to prolong the life span of PIVC. The application of a splint to immobilize the adjacent joints
is one of the most used methods [1]. Several randomized controlled trials have evaluated the effect of splints on PIVC
duration in neonates, but the results are conflicting [5]. A splint has the potential to increase the duration of cannula patency
by preventing the kinking of the catheter and its inadvertent removal [6,7]. On the contrary, splinting may increase local
complications by compressing the fragile skin and masking the signs of inflammation and infiltration by decreasing the
visibility [2,8]. Phlebitis is an inflammation of the vein and one of the most common complications associated with the
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insertion of a peripheral venous catheter[8].Evaluating effectively and objectively the onset of phlebitis is important in order
to intervene promptly and avoid more serious consequences for the patient[9].Among the different phlebitis assessment
scales, Visual Infusion Phlebitis score(VIP scale) is the most popular and convenient scale to measure the adverse reaction
following PIVC[9].The Visual Infusion Phlebitis score (VIP scale) provides a score from 0 to 5, in ascending order of severity of
inflammation. Each grade identifies a more or less advanced state of phlebitis or thrombophlebitis and differs in the evidence
of specific signs and actions to be taken[9].

Score O - the insertion site appears healthy and there are no signs of phlebitis.

Score 1 - one of the following signs is evident: slight pain or slight redness near IV insertion site.

Score 2 - two of the following signs are evident: pain at IV site, redness or swelling. .

Score 3 - all of the following signs are evident: pain along the path of the cannula, redness around the insertion site and
swelling.

Score 4 - all of the following signs are evident and extensive: pain along the path of the cannula, redness around the insertion
site, swelling, palpable venous cord..

Score 5 - all of the following signs are evident and extensive: pain along the path of the cannula, redness around the insertion
site, swelling, palpable venous cord, pyrexia.

The present study is conducted to see the effects of splint application compared to no splinting on the functional duration of
PIVC in neonates and Adverse reactions associated with or without splinting to guide the present practice and plan for future
research

2. Need for the Study

Peripheral intravenous cannulation is a routine procedure in intensive care settings, yet it presents unique challenges in
neonates due to their small, fragile veins. While splinting of the cannula has been employed to potentially extend its functional
duration, studies have shown conflicting results regarding its efficacy. This study aims to evaluate the impact of splinting versus
non-splinting on cannula patency and associated adverse effects, including local complications and the risk of nosocomial
infection

Objectives
1.To assess the functional duration of PIVC in neonates with and without application of splint in neonates admitted to NICU
2.To assess the adverse reaction associated with it

3. Materials and Methods

A cross sectional observational study was conducted at Department of Paediatrics, Adichunchanagiri Hospital and Research
centre, Bellur, Karnataka, India. Study population included All babies admitted in NICU weighing more than 1500g and
gestational age of more than 28weeks who required a PIVC .However, parents not willing to give consent for the study
,neonates with congenital anamolies and neonates on ventilator support were excluded from the study .After taking the
ethical committee approval ,informed and return consent from parents of the neonates willing to participate in the study was
taken. .The study duration was for 6 months and the sample size was approximated to 108 by considering the previous same
studies. The neonates were selected by random sampling and IV line was secured according to the accessibility of vein ,56
neonates on whom splint was appplied were noted and date ,time of insertion were recorded.similarly 52 neonates on
whom splint was not applied were also noted and date,time of insertion were recorded. The time and date of removal of
cannula due to its complication was documented according to VIP scale .
Data collected was entered in microsoft excel with software SPSS 30 ,chi square test was used to test the significance and p
value of less than 0.05 was taken statiscally significant.
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4.RESULTS

Table 1: Comparison of duration of IV cannula between splint and no splint group

Duratien No Splint Splint Total P value
(hours)
Range 19-42 16-35 16-42

MeantSD 29.9+4.6 24.5+4.6 27.1+53 0.000
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The time duration between insertion and IV cannula was higher in no splint group
(29.9+24.6 hours) compared to splint group (24.5+246 hours), and this difference
was statistically significant (p=0.000).
Graph 1: Boxplot comparing mean duration of iv cannula with or without splint

Table 2: Comparison of adverse reactions following IV cannula with or without splint

Adverse reaction (score) No splint Splint Total P value
No pam (0) 8(15.4) 2(3.6) 10(9.3)
Slight pain or redness (1) | 24 (46.2) | 7(12.5) | 31(28.7) |

Paiverythema/swelling (2) 16 (30.8) | 24 (42.9) | 40(37.0) 0.000

Induration (3) 4(7.7) 22(39.3) | 26(24.1)
Palpable venous cord with pus (4) 0 1(1.8) 1(0.9)
Pyrexia (5) - - -
Total 52 56 ' 108
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Graph 2: Comparison of adverse reactions following IV cannula with or without splint

The average functional duration of the cannulas was
significantly different between the two groups: the splint
group had a duration of 24.5 + 4.6 hours, while the non-
splint group had a duration of 29.9 + 4.6 hours (p<0.05).
Additionally, adverse reactions were more frequent in the
splint group, and this difference was statistically
significant.

5. Discussion

Peripheral intra venou cannulation is a most common
procedure for hospitalized neonates.The difficulty in
accessibility of veins due to its fragile nature in neonates
makes us to explore newer methods to increaase the
funtional duration of the cannula .the complications
associated with PIVC like redness,pain,swelling,phlebitis
also raise a concern in inventing newer techniques.

The present study indicates that the functional duration
of IV cannulas was longer ie 29.9 4.6 hours in the non-
splint group compared to the splint group which was
24.54.6 hours. This suggests that avoiding splinting may
be more beneficial in prolonging the cannula's durability
and reducing the need for repeated cannulation. The
study also assessed the adverse reaction associated with
or without splinting which revealed that the non splint
group had minor reactions like redness and swelling
which was recognised earlier and recannulation was
done.the splinted group had more severe reactions
including phlebitis,papable venous cord, pus and pyrexia
. non-splinting appears to enhance the visibility and
accessibility of the cannula site, which may facilitate the
early detection of local adverse reactions and potentially
reduce the risk of dreaded complications.

Murali B H et al[1]. conducted a study on 438 patients
which showed median survival time was more in splint
group when compared to non splint group which was in
contrast to our study.Poonam sigh ,et a[2]l. conducted a
systemic review and meta analysis which showed
functional duration of splint group was lesser than non
splint group results were in favor of the present study

.Serane V T, et al[3] conducted the study which showed
the splint group had functional duration of 27.68 hours
and no splint group was 32.87 hours which revealed no
splint group had better duration ,this results were similar
to our study . . However, the study has some limitations,
including potential selection bias and a relatively small
sample size, which may affect the generalizability of the
results.

6. Conclusion

The present study highlights that application of a splint
did not significantly extend the functional duration of the
IV cannula or reduce local complications compared to
non-splinting group. Based on these findings, non-
splinting of cannula may be preferable in maintaining
peripheral IV cannula in neonates, as it could increase the
visibility and accessibility of cannula site the frequency of
cannulation and intensity of adverse reaction is reduced
by early interventions.Further research is recommended
to explore new tecniques in iv cannulation thereby
reducing the possible adverse reactions and frequency of
cannualtion.
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