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ABSTRACT

Background: Intravenous cannulation (IVC) is a common medical procedure for administering fluids and
medications, but it carries risks such as phlebitis and infection, particularly in children. This study aimed to
determine the incidence of complications associated with IVC in children and identify associated risk factors.

Materials & Methods: A cross-sectional descriptive study was conducted at Lady Reading Hospital, Peshawar,
from January 2023 to March 2023. Data were collected from pediatric surgery and pediatric medicine units.
A standardized Proforma was used to collect patient demographics, IVC insertion details, and complications.
Data were analyzed using appropriate statistical methods (quantitative data as mean and standard deviations,
qualitative data as frequency and percentages). Chi square test was used to determine significance with p-value
less than 0.05 as significant at 95% confidence interval.

Results: Among 279 patients, the most common complication was phlebitis (53.4%). The predominant insertion
sites were the right and left hand dorsum (23.3% each), with 24G cannula being most frequently used (94.6%).
Complications were more prevalent in patients with comorbidities. Longer duration of catheter placement correlated
with increased complication rates. Phlebitis incidence rose from 2.3% on day 1 to 83.7% on day 3. Interestingly,
complications were higher with glove use during insertion.

Conclusion: Complications associated with IVC insertion are higher in children with comorbid, using dominant hand
and IVC on bony prominences or joints. Use of aseptic measures decreases the incidence of these complications.
Further research is needed to explore preventive strategies and improve patient outcomes.
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INTRODUCTION

Intravenous Cannulation is performed in patients who
require intravenous therapy. Health care providers
like nurses and doctors are responsible for insertion
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of a cannula, taking care of maintaining it and pre-
venting its complications. It has been estimated that
one in three patients admitted in a hospital has an IV
cannula. 'In France, up to 25 million of Intravenous
Cannulas (IVCs) are inserted annually and nearly
20% of hospitalized patients have such a device.?
In the United States about 200 million iv catheters
are used per year. Fifty percent of the hospitalized
patients in Spain receive IVCs, being 95% constitute
peripheral.® More than 70% of hospitalized patients
require peripheral intravenous Cannulation.* Some
other studies show the use of intravenous catheters
in 86.4% and 80.6% of the patients.>®

IVCs are used for administration of fluids, drugs,
blood products and contrast media. Those sites are
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selected for cannulation where the veins are straight
and superficial like the cephalic or basilic veins of the
lower arm; or the dorsal venous arch located on the
back of the hand.” The superficial veins of the lower
limbs can also be cannulated, but they are associ-
ated with a higher risk of infection and embolism.8

Intravenous cannulation, while commonly employed
and advantageous, can pose potential risks to patient
safety. These complications include clotting, occlu-
sion, leakage, infiltration, extravasation, phlebitis,
and infection contributing to increased hospitaliza-
tion, treatment costs, and patient discomfort.® Stud-
ies show that a phlebitis incidence rate varies widely
from 2% to 80%, depending on the definitions used.?
Recently a lot of gadgets have been developed to
assist in iv cannulation hence preventing extrava-
sation and missed attempts, certain antimicrobial
impregnated dressings have been introduced that
decreased local infection.

Although scattered reports have examined the in-
cidence of complications of IV cannula in different
age groups, however to author’s knowledge no such
study has been conducted in Pakistan specifically
in children. Hence we have designed this study to
assess the incidence of IV cannula associated infec-
tious complications in children. We also looked for
the risk factors associated with these complications.

MATERIAL AND METHODS

The study employed a cross-sectional descriptive de-
sign conducted at Lady Reading Hospital, Peshawar,
from January 2023 to March 2023, following ethical
approval. The sample included patients admitted to
the pediatric surgery and pediatric medicine units
with an IV Cannula (IVC). Exclusion criteria encom-
passed patients with prior IV cannula insertion at
other facilities, those with skin diseases or trauma,
and those whose parents declined participation.

Data collection utilized standardized proforma, collating
patient demographics (age, gender, comorbidities),
hospital admission and discharge dates, cannula in-
sertion details (site, gauge), and antiseptic measures.
Parameters recorded included insertion and removal

dates, use of alcohol swabs and gloves, and reasons
for cannula withdrawal. The IVC was monitored daily
post-removal for complications such as phlebitis, cel-
lulitis, and abscess. Signs and symptoms observed
included swelling, redness, tenderness, edema, indu-
rations, and presence of pus or hematoma. Statistical
analysis was conducted using appropriate tests to
assess associations between variables, with data pre-
sented in tables and graphs to facilitate interpretation.

Data were analyzed using appropriate statistical
methods (quantitative data as mean and standard
deviations, qualitative data as frequency and per-
centages). Chi square test was used to determine
significance with p-value less than 0.05 as significant
at 95% confidence interval.

RESULTS

The study included 279 pediatric patients, with fe-
males comprising 51.3% (n=143) and males 48.7%
(n=136). (Table 1) The age ranged from 1 day to
16 years, with a mean age of 52.3 months =18.9.
Regarding cannula insertion, the most common sites
were the Right Hand Dorsum and Left Hand Dorsum,
each accounting for 23.3% of cases. A 24-gauge
catheter was predominantly used (94.6%), and
insertion success was achieved in 96.1% of cases
on the first attempt. The mean duration of catheter
permanence was 2.75 * 0.941 days, with 53.8% of
patients having catheters for up to 3 days and 12.6%
for longer durations.

Figure 1: Distribution of peripheral venous
cannula associated complications

Table 1. Stratification of complications with age, Aseptic measures and disposable gloves use

Frequency of usage

Patients Complications p-value
n % n %
Males 136 48.7 70 51.5

Gender 0.935
Females 143 51.3 79 55.2

) Used 2 0.7 0 0

Aseptic Measures - 0.003

Didn’t use 277 99.3 149 53.8
. Used 26 9.3 23 88.5

Disposable Gloves — 0.671

Didn’t use 253 90.7 126 49.8
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Table 2. Stratification of Complications with cannula site insertion

Site Number of patients Complications p-value
Right hand Dorsum 64 1 (65%)

Left hand dorsum 64 24 (37.5%)

Right cubital fossa 47 37 (80%)

Left cubital fossa 30 19 (63%)

Right forearm 17 1 (65%)

Left forearm 15 7 (46.7%) 0.763
Right foot 15 2 (80%)

Left foot 13 8 (61.5%)

Scalp 10 5 (50%)

Neck 4 2 (50%)

Total 279 166 (59.5%)

42,2%

57,8%

@ Comorbidities with IVCs B Comorbidities without [VCs

Figure 2: Combination of comorbidities
with peripheral venous cannula associated
complications

Complications related to IVCs affected 59.5% of
patients, with higher prevalence among those with
comorbidities, particularly congenital immunodefi-
ciency syndromes. Phlebitis was the most common
complication, observed in 53.4% of patients, followed
by cellulitis in 5.7% and abscess in 0.7%. (Figure 1)
There was no significant difference in phlebitis inci-
dence between genders. Interestingly, the absence
of phlebitis was noted in patients where antiseptic
measures were employed. However, 88.5% of pa-
tients developed phlebitis when disposable gloves
were used, compared to 49.8% without glove use.
(Table 1)

Phlebitis incidence varied across insertion sites, with
the highest rates in the Right Cubital Fossa and Right
Foot (80% each), followed by the Right Hand Dorsum
and Right Forearm (65% each). Lower rates were
observed in the Left Hand Dorsum and Left Fore-
arm (37.5% and 46.7% respectively). Furthermore,
the incidence of phlebitis correlated with catheter
gauge, with 75% of cases associated with 24-gauge
cannulas, compared to 44.4% and 33% for 22-gauge
and 20-gauge respectively. (Table 2)

Regarding duration, the percentage of phlebitis
cases increased with prolonged catheterization,
reaching 100% by day 7. Incidence rates were 2.3%,
22.5%, and 83.7% on days 1, 2, and 3 respectively
(p-value 0.67). Additionally, a higher number of inser-
tion attempts correlated with increased complication
rates, reaching 100% by the 5th attempt.

DISCUSSION

The findings of our study reveal a higher incidence
of complications associated with intravenous cannu-
lation (IVC) compared to those reported in previous
literature, particularly in terms of phlebitis.' This
aligns with existing studies, although caution must
be exercised in making direct comparisons due to
variations in definition criteria.’? Factors such as
inadequate aseptic techniques, prolonged duration
of IV cannula insertion, and underlying comorbidi-
ties likely contribute to the heightened incidence of
complications observed in our study.

Our study showed that placement greater than 72
hours was a risk factor for complication (p value 0.67)
and it was in concordance with a prospective cohort
study from Brazil which reported that phlebitis was
more frequently associated with catheters having
duration greater than 72 hours.' Majority of studies
in literature reported that catheter duration for more
than 120 hours is unusual.* In a prospective cohort
study, this occurred in only 7.8% of cases. Our study
also showed the same results with only 2.5% of
patients with duration of 120 hours or greater. Mean
duration of catheter was similar to that reported in an
earlier study (mean duration, 2.75 days).'* Another
prospective study reported that permanence of most
peripherally inserted catheters was 72 hours or less
(93%); 5.8% were in place for 73 to 96 hours, and the
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others (1.2%), more than 96 hours.'® Another study
identified higher occurrence of phlebitis in those
who used 18- and 20-gauge catheter size however
their study identified more complications in catheter
with permanence equal to or more than 72 hours. ’

Insertion site emerged as a crucial factor influencing
complication rates, with cannulation at the cubital
fossa significantly associated with higher incidence
of complications in our study. This contradicts
some studies which found lower complication rates
with cubital fossa insertion.'® For phlebitis, some
studies found that insertion at forearm and cubital
fossa was associated with a higher risk compared
with hand dorsum or wrist, whereas insertion at the
hand dorsum and the cubital fossa was associated
with occlusion and accidental removal but not with
phlebitis. 7 However, our findings highlight a higher
frequency of complications when cannulation occurs
at joints such as the wrist and elbow, underscoring
the importance of careful site selection.

Notably, our study revealed a higher incidence of
complications in cannulation of the dominant limb,
possibly due to increased mobility and usage of
the limb in daily activities. International guidelines
emphasize the importance of prompt removal of
catheters inserted in emergency situations with com-
promised aseptic techniques to mitigate infectious
complications.™®

An unexpected finding in our study was the increased
complication rate associated with cannulation per-
formed with gloved hands compared to those without
gloves. While literature supporting this observation
is lacking,'® potential factors such as glove quality,
use of powdered latex gloves, and inadequate hand
hygiene warrant further investigation.

CONCLUSION

Complications associated with IVC insertion are
higher in children with comorbids, using dominant
hand and IVC on bony prominences or joints. Use of
aseptic measures decreases the incidence of these
complications.

Recommendations: The author recommends further
larger and multicenter studies on this topic. The role
of the use of gadgets like vein locators, antibiotics
impregnated dressings etc. in reducing these com-
plications should be explored.
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