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ABSTRACT

Introduction: In patients with peripheral venous catheters (PVC), performing 
Áushing� is� an� essential� procedure� to� maintain� catheter� patency� and� prevent�
complications.�Although�Áushing� is� highly� advisable,� compliance� is� low� and� it�
is�not�usually�documented.�Pre-𿿿lled�saline�syringes�used�for�routine�Áushing�of�
PVC offer several advantages.
Methodology: A randomized controlled trial study is conducted in a tertiary 
care hospital at Pondicherry for a period of one month in 2024 among 34 patients 
receiving intermittent intravenous medicine. Participants were selected by using 
consecutive sampling technique and divided into experimental and control group 
using random number tables. Experimental group (17 participants) received 
Áushing� of� PVC� with� pre𿿿lled� syringe� for� 3� days� and� control� group� received�
Áushing�of�PVC�using�normal�saline.��Patency�of�PVC�was�assessed�every�12�hours.
Results:�The�result�shows�that�there�is�no�statistically�signi𿿿cant�difference�between�
experimental and control group on patency of peripheral intravenous cannula 
with p value 0.214. 
Discussion:�From�the�𿿿nding�of�this�study�it�can�be�concluded�that,�0.9%�normal�
saline�Áush�and�pre�𿿿lled�syringe�are�having�the�same�effect�in�maintaining�the�
patency of peripheral intravenous cannula by preventing the occlusion formation 
in PVC.
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INTRODUCTION
In patients with peripheral venous catheters 
(PVCs),� performing� Áushing� is� an� essential�
procedure to maintain catheter patency and 
prevent complications. These PVC related 
complications can lead to premature removal 
and therapeutic interruption, which implies 
the need of a new catheterization thus 
increasing patient discomfort and pain.1 In this 
context�of� rinsing� the�catheter,�Áushing�of�an�
IV� catheter� is� de𿿿ned� as� a� manual� injection�
of 0.9% sodium chloride or so called normal 
saline (NS) in order to clean the catheter.2

Although� Áushing� is� highly� advisable,�
compliance in daily routine care is low and 
it�is�not�usually�documented.�Pre-𿿿lled�saline�
syringes�used�for�routine�Áushing�of�PVC�offer�
several advantages: On one hand, they provide 
a convenient unit-of-use dose, saving nursing 
time�by�avoiding�having�to�draw�up�the�Áush�
solution�from�other�Áuid�bag�or�ampoule.�On�the�
other hand, they could prevent interruption in 
aseptic technique and potential contamination 
and cross contamination from repetitive use of 
multiple-dose vials and large-volume bags of 
normal�saline.�Thus,�a�proper�use�of�pre-𿿿lled�
saline syringes could be a convenient way to 
enhance patient safety while saving nursing 
time and costs.3-4

This study is undertaken with an objective to 
assess the level of patency in experimental and 
control group, to determine the effectiveness 
of saline� pre-𿿿lled� syringes� in experimental 
group� and� routine� normal� saline� Áush� in�
control group among patient receiving 
intravenous medication.

Research Hypothesis:
1H1:� There� will� be� signi𿿿cant� difference�

between the effectiveness of saline� pre-𿿿lled�
syringes in experimental group and routine 
normal�saline�Áush�in�control�group�to�maintain�
the patency of peripheral venous catheter.

METHODOLOGY
A randomized controlled trial study 

was conducted in a tertiary care hospital at 
Pondicherry for a period of one month in 

2024 among 34 patients receiving intermittent 
intravenous medicine (reconstituted 
Antibiotics). Participants included were 
patients with Peripheral intravenous line, 
both male and female receiving intravenous 
reconstituted Antibiotics twice a day through 
peripheral intravenous cannula, admitted in 
the General Surgery wards, 18 to 60 years of age, 
conscious and oriented. Patients who are on 
continuous intravenous infusion, on peripheral 
intravenous injections more than 2 times a day 
and� on� Áuid� restriction� were� excluded� from�
the study. In case of removal of peripheral 
intravenous cannula within 72 hours for any 
reasons like change of intravenous injection 
to oral medications, discharge of participants, 
or shifting to Operation Theater or transferred 
to critical care unit were discontinued from 
participation in the study. The participants 
who�ful𿿿lled�the�selection�criteria�were�selected�
using consecutive sampling technique. The 
sample size was estimated as 17 in each group. 
Randomization of participants to the group 
was done by random number tables. Ethical 
clearance was obtained from the institutional 
ethical committee. Informed consent was 
taken from the participants after explaining 
the purpose of the study. Experimental group 
participants� received� intravenous� Áush� with�
saline� pre-𿿿lled� syringes� and control group 
patients� received�routine�normal�saline�Áush.�
Peripheral Intravenous Catheter Tracker form 
was used to collect the data. The background 
variables of the study participants were 
collected from the participants and recorded in 
the tracker form. The same type of IV cannula 
(20G) was used among the study participants. 
Initially the patency is checked after the 
insertion of new peripheral intravenous 
cannula� and� during� the� Áush� before� IV�
medication administration each time by the 
investigator using Infusion Nurses Society 
in𿿿ltration�scale.

In the experimental group, following IV 
cannulation, 2.5 ml of pre-𿿿lled� saline� Áush�
is administered before and after medication 
administration and it is continued for three 
days with an interval of 12 hours. In the 
control group following IV cannulation, 2.5 ml 
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of routine�normal�saline�Áush�is administered 
before and after medication administration and 
it is continued for three days with an interval 
of 12 hours for 3 days. Aseptic technique is 
followed throughout the intervention period 
for both experimental and control group. The 
routine cares like change of soiled dressing, 
labeling the date and time of peripheral 
intravenous cannula inserted is carried out for 
both the groups.

Data Analysis
All data were recorded and entered in 

Microsoft Excel sheet. Frequency and percentage 
distribution were used to assess the background 
variables of the participants. To determine the 
effect�of�Áush�between�experimental�and�control�
group, t test was used.

RESULTS
In the present study 34 participants were 

included. With regard to age 53% of study 
participants in experimental group belong 
to the age group of 18 - 40 yrs and 59% of 
control group participants belong to the age 
group of 41- 60 yrs. According to vein 53% of 
study participants in experimental group had 
peripheral intravenous cannula in the basilic 
vein and 53% of study participants in control 
group had peripheral intravenous cannula 
in the cephalic vein. According to number 
of drugs administered through peripheral 
intravenous cannula 59% and 53% of study 
participants were receiving only one drug in 
experimental and control group respectively. 
(Table 1)

Kalaivani K., Immaculate Mary J., Sheena Luvina E. et. al, Effectiveness of saline pre-filled syringe versus 
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Table 1: Frequency and percentage distribution of study participants according to background variables in experimental and control 
group. n = 34

Background variables
Experimental group (n=17) Control group (n=17)

Frequency (f) Percentage (%) Frequency (f) Percentage (%)

Age in years
    18 – 40 9 53 7 41
    41 – 60 8 47 10 59
Name of the vein
    Cephalic 8 47 9 53
    Basilic 9 53 8 47
Number of drugs administered through PIVC
    One drug 10 59 9 53
    More than one drug 7 41 8 47

Table 2: Frequency and Percentage distribution of study participants according to patency of peripheral intravenous cannula in 
experimental and control group. n = 34

Duration Experimental group (n=17) Control group (n=17)

Patent Not patent Patent Not patent

f % f % f % f %

24 hrs 17 100 0 0 17 100 0 0

48 hrs 15 88 2 12 12 70 5 30

72 hrs 3 18 14 82 2 12 15 88

In experimental group among 17 study 
participants, all of them had their peripheral 
intravenous�cannula�patent� for�𿿿rst�24�hours,�
88% (15) of study participant had their 
peripheral intravenous cannula patent at 48 
hours and 18% (3) of study participant had 
their peripheral intravenous cannula patent 
at 72 hours. In control group, among 17 study 
participants all of them had their peripheral 
intravenous�cannula�patent� for�𿿿rst�24�hours, 
70% (12) of study participant had their 
peripheral intravenous cannula patent at 48 

hours and 12% (2) of study participants had 
their peripheral intravenous cannula patent at 
72 hours. (Table 2)

Table 3: Effect of pre filled syringe versus normal saline flush on 
patency of peripheral venous cannula among experimental and 
control group n = 34

Groups
Patency hours ‘t’ test 

value
P 

valueMean SD

Experimental group 61.118 12.3079
1.266 0.214

Control Group 56.206 10.2088
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Table 3 shows that there is no statistically 
signi𿿿cant� difference� between� experimental�
and control group on patency of peripheral 
intravenous cannula with p value 0.214. So the 
administration�of�pre�𿿿lled�normal�saline�Áush�
and�normal� saline�Áush� are�having� the� same�
effect in maintaining the patency of peripheral 
venous cannula. 

DISCUSSION
This present study shows that there is no 

statistically� signi𿿿cant� difference� between�
experimental (61.118+12.30) and control 
group (56.206+10.20) on patency of peripheral 
intravenous cannula with p value 0.214. So the 
administration�of�pre�𿿿lled�normal�saline�Áush�
and�normal� saline�Áush� are�having� the� same�
effect in maintaining the patency of peripheral 
venous cannula.

In a study comparison of pre intervention 
and� post� intervention� of� using� pre� 𿿿lled�
syringe� for� Áushing� PVC� among 3853 
peripheral venous catheters in 1915 patients 
showed,� a� signi𿿿cant� decrease� in� peripheral�
venous catheter failure rate in the intervention 
period (57% vs 43.4%, p < 0.001). The study 
concluded� that� the� use� of� pre-𿿿lled� saline�
syringes� signi𿿿cantly� reduced� peripheral�
venous catheter failure and increased catheter 
dwell time.4

The present study supported by, a study 
conducted by Wang in China, to compare 
the� effectiveness� of� heparin� saline� Áush�
versus�normal�saline�Áush�on�maintaining�the�
duration PIVC patency. The result showed 
that, the maintained duration of the PIVC 
patency between the heparin saline group and 
normal saline group was 80.27±26.27 and 84.19 
± 29 respectively (p = 0.39). The blockage rate 
was 6.2% and 5.6% in the heparin group and 
normal saline group. So the result shows that 
the normal saline can be used as effective as 
and�safer�than�heparin�saline�for�Áushing�and�
locking the peripheral intravenous cannula.5

A randomized control trial was conducted 
to�compare�the�ef𿿿cacy�of�normal�saline�with�
heparin� saline� Áush� in� keeping� intravenous�
lines patent in Punjab. The participants are 
divided into three groups i.e. control group, 
normal saline group and heparin saline group. 
The participants in saline group received 
1ml� of� normal� saline� Áush� before� and� after�
medication administration, and heparin group 

participants� receives� 1ml� normal� saline� Áush�
before medication administration followed 
by medication administration then again 
saline� Áush� proceeded� by� heparin� saline�
Áush�and�control�group�with�no�intervention.�
The participants are observed for 72 hours. 
The� study� revealed� that� there� are� signi𿿿cant�
difference between control group and heparin 
group.�But�there�were�no�signi𿿿cant�difference�
between normal saline and heparin group. 
So� normal� saline� Áush� can� be� used� in� the�
peripheral intravenous cannula.6

In a quasi-experimental study was conducted 
to assess the effectiveness of intermittent 
Áushing�of�normal�saline�to�maintain�a�patency�
of continuous intravenous cannulation among 
patient with intravenous medication admitted 
in Saveetha Medical College and Hospital. 
Among 60 patient on intermittent intravenous 
medication, 30 each in experimental and 
control group who met the inclusive criteria. 
The�𿿿ndings�revealed�that�in�the�experimental�
group,�after�the�intervention�of�saline�Áushing,�
(96.6%) patients had patent intravenous 
cannula for 72 hours.7 But in the present study 
in experimental group only 18% (3) of study 
participant had their peripheral intravenous 
cannula patent at 72 hours. In control group, 
only 12% (2) of study participants had their 
peripheral intravenous cannula patent at  
72 hours.

In the present study in control group, among 
17 study participants who received saline 
PVC� Áush,� all of them had their peripheral 
intravenous�cannula�patent� for�𿿿rst�24�hours, 
70% (12) of study participant had their 
peripheral intravenous cannula patent from at 
48 hours and 12% (2) of study participants had 
their peripheral intravenous cannula patent at 
72 hours. In a quasi-experimental time-series 
research study, in experimental group, the 
IV� cannula� was� Áushed� using� 2�mL� of� 0.9%�
normal saline every 6th hourly were as control 
group underwent routine hospital care. In the 
experimental group, 24 h after the selection of 
the patient, none of the patients had phlebitis. 
After 48 h, majority 86.7% had no signs of 
phlebitis. Moreover, after 72 h, the majority 
70% had no signs of phlebitis, only few 
6.7% had early stages of phlebitis. The study 
concluded that the patency was maintained  
to a remarkable extent after the administration 
of� intermittent� normal� saline� Áushes� every� 
6th h.8
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In the present study staff nurses expressed 
that the time is saved as there is no need to 
load and label the normal saline and handling 
of needle is less. So it can prevent needle prick 
injury.

CONCLUSION
From� the� 𿿿nding� of� this� study� it� can� be�

concluded� that,�0.9%�normal�saline�Áush�and�
pre� 𿿿lled� syringe� are� having� the� same� effect�
in maintaining the patency of peripheral 
intravenous cannula by preventing the 
occlusion formation in PVC. Hence, the 
hypothesis of the study was rejected.
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