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Abstract 
Aim: To find the most adequate and safe intravenous peripheral device, our study attempted 
to estimate the incidence of local complications associated with peripheral catheters. 
Methodology: This observational study was conducted among indoor patients of Upgraded 
Department of General Surgery, D.M.C.H, Darbhanga, Bihar admitted during the period of 
December 2017 to November 2018. Patients of age 5 years and above admitted in surgery 
department who required intravenous fluid therapy and who were willing to give consent for 
the study. After the admission into general surgery wards, peripheral intravenous cannula 
inserted peripherally whichever site better accessible under all aseptic precautions. Cannula 
site was examined daily for local complications and if any signs of local complications (pain, 
redness, swelling, thrombophlebitis, and extravasation) was observed, the cannula site was 
either changed or patient was shifted to oral drugs if not contraindicated and recorded on the 
evaluation sheet. The clinical and observational data were compiled and analyzed and 
following observations were obtained. 
Results: Total 500 study cases, out of which 293 male and 207 female candidates were 
observed. Complications observed in 34.13% of male patient i.e. 100 male patient, and 65.7% 
of female patient i.e. 136 females. In our study, complications like swelling and infiltration 
were observed in 13.26% cases with 18 gauze cannulas, while 12.31% cases with 20 gauze 
cannulas whereas 15.49% cases observed with 22 gauze cannulas. 36% of cases undergone 3 
times cannulation on same vein whereas 34.07% of cases with 2-time cannulation attempt. In 
our study, 24% of cases undergone 3 times cannulation on same vein whereas 14.81% of 
cases with 2-time cannulation attempt. 
Conclusion: A high incidence of complications associated with use of a complete safety 
catheter was seen. Phlebitis was the predominant complication and duration of catheter 
permanence was over 72 hours. This long period was considered a risk factor for this 
complication. 
Keywords: Cannula, Complications, Catheter, Phlebitis. 
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Introduction 

Intravenous therapy is widely used in 
hospital care and is viable because of 
several technologic devices, including 
peripheral intravenous catheters. These 
devices are mainly indicated for 
administration of medicine, fluids, blood, 
and nutritional products [1,2]. Peripheral 
intravenous catheters are the most used 
invasive device [2], and the technological 
advances made with this device in the past 
decades is remarkable.  
Peripheral intravenous catheters are a 
quick, simple and cost-effective method to 
gain vascular access [3]. Up to 70% of 
hospitalized patients will receive at least 
one PVC during their admission [4]. 
However, these vital devices are prone to 
complications and failure prior to the 
completion of treatment; this has been 
reported to be as high as 67%, making it a 
common and expensive problem in 
healthcare [5-7]. 
Peripheral catheters, despite their wide 
use, can lead to local and systemic 
complications. In this study we focus on 
local complications (i.e., injuries in the 
area surrounding the catheter insertion 
site), which are rarely severe and can be 
observed early by objective assessment. 
These complications include hematoma, 
occlusion (Blockage), phlebitis (Irritation 
or inflammation of the vein wall), 
thrombophlebitis, infiltration (intravenous 
fluids moving into surrounding tissue), 
leakage, and local & systemic infections 
[2].  
Treating the sequelae of peripheral 
intravenous catheter complications can be 
time-consuming for health professionals 
(frequently nurses), and often necessitates 
peripheral intravenous catheter 
replacement to continue treatment which 
results in increased fear and procedural 
anxiety related to hospitalization [8, 9]. To 
find the most adequate and safe 
intravenous peripheral device, our study 
attempted to estimate the incidence of 

local complications associated with 
peripheral catheters and identify risk 
factors associated with the development of 
most common complications. 
Methodology 
This observational study was conducted 
among indoor patients of Upgraded 
Department of General Surgery, D.M.C.H, 
Darbhanga, Bihar admitted during the 
period of December 2017 to November 
2018 
Inclusion criteria: Patients of age 5 years 
and above admitted in surgery department 
who required intravenous fluid therapy and 
who were willing to give consent for the 
study.  
Exclusion criteria: Patients with local skin 
infection, central venous catheter, and 
children below 5 years of age were 
excluded.  
After the admission into general surgery 
wards, peripheral intravenous cannula 
inserted peripherally whichever site better 
accessible under all aseptic precautions as 
follows: hand hygiene should be 
maintained with an alcoholic based hand 
rub before inserting an IV device; personal 
protective equipment (PPE) like gloves 
and mask with face shield was put on; 
better accessible or optimal insertion site 
was prepared, skin was prepared at 
insertion site by using an 
spirit/alcohol/chlorhexidine 2.5% solution 
based on availability in the wards by 
performing 30 seconds back and forth 
scrub and drying with air; intravenous 
cannula of varying gauzes were inserted, if 
the insertion fails on particular site 2-3 
attempts were made and it was 
documented on the evaluation performa 
before choosing the next preferred site.  
Sterile dressing was kept to ensure the 
fixity to the skin and to prevent retrograde 
infection by using adhesive bandage; the 
PIV lines were assessed on a daily basis – 
PIV was replaced if the site was no longer 
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working or the sings of pain, redness, 
phlebitis, swelling, extravasating and other 
local complications; and ports, hub, 
needle-less connectors and stopcocks were 
disinfected before connecting or injecting. 
Cannula site was examined daily for local 
complications and if any signs of local 
complications (pain, redness, swelling, 
thrombophlebitis, and extravasation) was 
observed, the cannula site was either 
changed or patient was shifted to oral 
drugs if not contraindicated and recorded 
on the evaluation sheet. The clinical and 
observational data were compiled and 
analyzed and following observations were 
obtained. 

Results:  
Total 500 study cases, out of which 293 
male and 207 female candidates were 

observed. Complications observed in 
34.13% of male patient i.e. 100 male 
patient, and 65.7% of female patient i.e. 
136 females. In our study, complications 
like swelling and infiltration were 
observed in 13.26% cases with 18 gauze 
cannulas, while 12.31% cases with 20 
gauze cannulas whereas 15.49% cases 
observed with 22 gauze cannulas. 
Complications like swelling, 
infiltration/extravasation increases as the 
gauze of cannula increase. Complications 
like thrombophlebitis, pain, redness was 
observed in 26.53% cases with 18 gauze 
cannulas while 32.31% cases with 20 
gauze cannulas whereas 41.55% cases 
observed with 22 gauze cannulas. Local 
complications like thrombophlebitis, 
redness and pain significantly increased as 
the gauze of the vein flow increases. 

Table 1: Comparison of gauze of cannula versus complications. 
Gauze  No. of patients Complication 

(swelling/infiltration) 
Complication 
(thrombophlebitis/pain/redness) 

18 98 13 (13.26%) 26 (26.53%) 
20 260 32 (12.31%) 84 (32.31%) 
22 142 22 (15.49%) 59 (41.55%) 
 
38.09% of complication like 
thrombophlebitis, redness and pain were 
observed in intravenous catheter placed at 
hand whereas 32.07% of complications 
were observed in intravenous catheter 
placed at forearm. 14.76% of complication 

like swelling and infiltration were 
observed in intravenous catheter placed at 
hand and 12.07% of complications were 
observed in intravenous catheter placed at 
forearm.

Table 2: Comparison between site of PVC and complications. 
Site of 
PVC 

No. of 
patients 

Complication 
(swelling/infiltration) 

Complication 
(thrombophlebitis/pain/redness) 

Hand 210 31 (14.76%) 80 (38.09%) 
Forearm 290 35 (12.07%) 93 (32.07%) 

 
36% of cases undergone 3 times cannulation on same vein whereas 34.07% of cases with 2-
time cannulation attempt. In our study, 24% of cases undergone 3 times cannulation on same 
vein whereas 14.81% of cases with 2-time cannulation attempt. 

No of cannulation attempt 
on same vein (times) 

No. of 
patients 

Complication  
(swelling/ 
infiltration) 

Complication  
(thrombophlebitis/ 
pain/redness) 

1 340 41 (12.06%) 105 (30.88%) 
2 135  20 (14.81%) 46 (34.07%) 
3 25 6 (24%) 9 (36%) 
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Discussion 
The complete safety catheter appears to be 
an innovation for intravenous therapy, 
considering the benefits pointed out in the 
research. These include the high rate of 
successful placement with the first 
puncture attempt; longer permanence until 
appearance of local complications; low 
incidence of local infection due to 
components of the closed system; and 
protection offered to the professional 
against accidental exposure to biological 
and hazardous waste. In addition, our 
results can be used to help prevent local 
complications because of the use of 
peripheral intravenous catheter by the 
nursing team once they are responsible for 
choosing the technology to be used, as 
well as catheter insertion and maintenance 
until removal. 
In the present study, complications 
observed in 34.13% of male patient i.e. 
100 male patient, and 65.7% of female 
patient i.e. 136 females. In the present 
study, most of the complete safety 
catheters used in our analysis were 20 
gauge (52%) and were inserted in the 
forearm region to administer sedatives or 
analgesics. Another study in the literature 
also reported the prevalent use of 20-gauge 
catheters (53%); in that study, however, 
punctures were mainly made at the dorsum 
of the hand (47%) [10]. Another study 
found more frequent use of catheter to 
administer antibiotic drugs (68.9%) [11]. 
In the present study, 38.09% of 
complication like thrombophlebitis, 
redness and pain were observed in 
intravenous catheter placed at hand 
whereas 32.07% of complications were 
observed in intravenous catheter placed at 
forearm. 14.76% of complication like 
swelling and infiltration were observed in 
intravenous catheter placed at hand and 
12.07% of complications were observed in 
intravenous catheter placed at forearm. 
Insertion site, specifically at the point of 
flexion of joint (wrist joint and antecubital 
fossa) compared to insertion in the forearm 

was significantly associated with all causes 
of failure infiltration/occlusion, 
thrombophlebitis and catheter 
dislodgement [12]. 
This is likely due to joint motion loosening 
the catheter dressing or causing catheter 
movement in the vein, peripheral vein flow 
kinking or mechanical occlusion. 
Peripheral intravenous catheter movement 
can cause the catheter tip to pierce the 
vessel wall leading to infiltration, 
inflammation, thrombus formation, 
occlusion, and/or complete dislodgement 
Helm et al and Hadaway [12, 13]. These 
results are similar to studies reporting 
higher peripheral intravenous catheter 
failure rates when catheters were placed 
over joints Cicolini et al and doRego 
Furtado [14, 15]. Peripheral intravenous 
catheter insertion in the forearm reduces 
failure and complications as there are no 
joint to cross over and better securement of 
dressing than at joints. 
Another study with 76 adult patients using 
peripherally inserted catheter showed 
results similar to our study findings, their 
identified higher occurrence of phlebitis in 
those who used 18- and 20-gauge catheter 
size in the upper left limb and forearm. 
However, their study identified more 
complications in catheter with permanence 
equal or lower than 72 hours, a similar 
result identified by the other study 
mentioned above [16,17]. 

Conclusion 
A high incidence of complications 
associated with use of a complete safety 
catheter was seen. Phlebitis was the 
predominant complication and duration of 
catheter permanence was over 72 hours. 
This long period was considered a risk 
factor for this complication. 
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