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Abstract

Background: Peripheral catheters are the most common invasive procedures in patients, and have several therapeutic uses, yet
result in infectious and non-infectious complications as well as problems such as pain and bruising, drug and fluid leakage out of
the vessels, ecchymosis, hematoma, thrombosis, embolism, infection and phlebitis.

Objectives: The aim of this study was to evaluate the complications of peripheral veins catheterization and some related factors at
an intensive care unit (ICU) of Susa city.

Methods: This descriptive cross sectional study was conducted on 224 catheters in patients, who were hospitalized for at least 48
hours at the intensive care unit. Data was collected through a questionnaire (demographic information, medications, catheter
number, catheter site and placement) and a checklist of catheter mechanical complications and phlebitis checklist. Review of the
catheter site was done as well (at first, second, third and fourth, twelfth hour). To analyze the data, descriptive and analytical statistics
(chi-square and Mann-Whitney) were used, and the significance level was considered as P < 0.05.

Results: The highest frequency was found in the age group of 30 to 60 years old. Results showed no significant correlation between
age and incidence of complications and phlebitis, the insertion of catheter, and catheter assembly site (P > 0.05). A significant
correlation was reported between variables such as type of drugs, catheter survival time, and work shift (P < 0.05).

Conclusions: Due to mechanical problems and phlebitis caused by peripheral catheters, choosing the right location and proper
care and management of catheters can reduce the risk of complications and prevent overload to the patient and system due to

increased skills by using educational programs.
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. Background

Peripheral venous catheter (PVC) is made of flexible
plastic hollow tubes that are placed inside peripheral
vessels, are mainly placed in the hand metacarpal vein,
cephalic and basilica veins of the forearm (1). It is the most
common invasive procedure in hospitalized patients (2).
It is applied in a wide range of clinical procedures includ-
ing intravenous administration of drugs, intravenous hy-
dration and transfusion of blood and blood products as
well as during surgery, emergency care, and in other situ-
ations in which direct access to the blood flow is needed
(3)- More than 80% of patients receive intravenous treat-
ments via peripheral venous catheter and prescribing in-
travenous drugs is an integral part of nursing care (4). In

the United States of America about 200 million venous
catheters are annually inserted, which are estimated up
to 450 million. It is reported up to 5 million annually in
Sweden (5). In Great Britain, one out of three patients has
a venous catheter (6). Also, according to one research in
Yazd 50% and Tehran 55% of the hospitalized patients re-
ceived intravenous treatment, indicating the extent of us-
ing these therapeutic methods in the country (7). These
values are 15 times more than central venous catheters, so
theyare worth paying attention, but are far less considered
compared to central venous catheters (8).

Peripheral catheters have several therapeutic uses, but
they result in infectious and non-infectious complications
and problems such as pain and bruising, extravasation,
ecchymosis, hematoma, thrombosis, embolism, infection
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and phlebitis. The most common complication is phlebitis
(9). Phlebitis is affected by various factors such as catheter
size, thickness and length, combination of catheter com-
ponents, duration of catheter insertion, the number of
catheterization, insertion site, drug and solvent concentra-
tion, flow rate of drug, sterilization method, type of coat-
ing used to fix the catheter and catheter infusion rate and
catheter substitution (10). Rickard et al. (2012) reported
that the prevalence of phlebitis was 2.6% to 67.2% (11). Ira-
nian studies reported phlebitis rate as 54.8% in Tabriz, 67%
in Kurdistan, and 85.7 to 98.1% in Tehran (7, 12, 13).

In addition to infection and phlebitis of peripheral
catheters, non-infectious complications such as pain and
bruising, patient anxiety, infiltration, inadvertent arterial
puncture and injuring a nerve as well as extravasation, ec-
chymosis, hematoma, thrombosis and embolism are also
common (9). Peripheral catheters often fail or break be-
fore the end of treatment, which, according to studies, this
rate reaches 33% to 69%, which is often due to accidental ex-
travasation from the main vein or part of the angiocatheter
from the vessel (14). A study by Fletcher (2011) showed that
the incidence of thrombosis related to major vascular re-
sulted from peripheral catheter at the ICU in 8.4% and 15%
of cases caused pulmonary embolism (15). Itis the catheter-
ization complications that lead to prolongation of hospi-
talization for on to three weeks and subsequently increase
in the cost of treatment from 30,000 to0 50,000 dollars. The
costs are three to five times more than the cost of hospital-
ization in public wards and prevalence of deathsis12 to 25%
(16).

At the ICU, due to the complexity of the patient’s con-
dition and treatment process, many electronic devices and
equipment, lack of awareness of patients and their depen-
dence on others, increased use of high-risk and life-saving
medicines and other medical procedures, peripheral veins
catheterization is very important and prescribing intra-
venous drugs is an integral part of nursing care (4). From
all catheters used in hospitals, 80000 are used at the ICU
(16).

The aim of this study was to evaluate the complications
of peripheral venous catheters in intensive care units of
Shush Nezam Mafihospital. By presenting the results of
this research to health care and education authorities and
managers, it is hoped that steps are taken to address prob-
lems.

2. Methods

This was a descriptive cross-sectional study with the
sample size calculated as 224 after a pilot study with 95%
confidence and accuracy of 5%, which included patients at
the Intensive care unit (ICU) and coronary care unit (CCU)

of NezamMafi hospital. The total sample size was deter-
mined by the following formula: P=0.3, & = 0.05,q = 0.70,
z=1/96,n=pqz - (1-[2)/[(0.15 + p)]*.

Data was collected from April to June 2015, during a
four-month period. The aim was to determine the effect
of catheter indwell time on the development of phlebitis
during PVC. Samples were observed on admission and es-
tablishing intravenous line and for the next 48 hours.
Inclusion criteria included underlying diseases such as
leukemia, vascular diseases, immunodeficiency, hemodial-
ysis and dermatitis, having healthy upper limb, the same
catheter (angiocatheter) in all patients in terms of the
same manufacturer, using alcohol as a disinfectant prior
to using catheter, lack of sensitivity to drugs and adhe-
sive. Data were collected using a questionnaire consist-
ing of three parts, namely, 1. Demographic data (age and
type of illness), 2. Information related to intravenous ther-
apy, including the type of drugs (antibiotics, serum ther-
apy, anticoagulants, etc.), number of venous catheters (16-
19), the catheter place (back of the hand, forearm, an-
tecubital, on feet and knees), the venous catheter place-
ment (emergency and non-emergency), 3. A checklist of
catheterization complications (bleeding, leakage, ecchy-
mosis, obstruction and extravasation)and signs and symp-
toms of phlebitis based on visual infusion phlebitis assess-
ment scale (VIPAS), with four grades. Zero indicates the ab-
sence of phlebitis signs and symptoms (pain, redness and
swelling), score 1 means swelling, rigidity and redness (ery-
thema), untouchable but dangerous vein, score 2 means
untouchable but dangerous and red vein, score 3 means
red, swollen, painful and palpable vein with rigidity tangi-
ble up to around 7.5 cm above the injection site and score 4
means swollen, palpable and painful vein with more than
7.5 cm above the injection site being rigid (20); the cre-
ation time of phlebitis was also recorded on paper. Patients
who were discharged before two day were excluded. The
authors developed an Information form on peripheral ve-
nous catheter and treatment after review of relevant liter-
ature. The form collected data on the number of catheters;
anatomical site and frequency of catheter administration
per site; use of antibiotics and fluids; duration of catheter
use; phlebitis development; phlebitis level; and whether
the catheter had instruments like triple taps, vein valve,
and Dosi-flow. The SPSS was used for analysis. Descriptive
statistics (frequency distribution and mean) and inferen-
tial statistics (Mann-Whitney test and the chi-square) were
used. For the questionnaire validity, the corrective com-
ments of ten faculty members of the School of Nursing -
Midwifery were used, and also for reliability, Cronbach’s
alpha test and scientific reliability coefficient were used.
Code of the ethical approval was No. U-93186. The study
was approved by the ethics committee of the Jundishapur
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University of Medical Sciences.

3. Results

The results showed that the mean age of patients was
51.09 with a standard deviation of 21.742, and 17% were
younger than 30 years while 33.9% were over 60 years old
in CCU and ICU wards.

The most common diagnosis was related to ACS and MI
(11.6%), CHF (10.7%) and AF (9.8%) and the least (1.8%) was re-
ported for DKA.

The most common catheterization time was in the
morning (45.5%), and the highest incidence of phlebitis 2
(18.85%). In other working shifts, catheterization was done
equally at different times, probably due to being busy in
the morning and routine replacement of catheters that ac-
cording to chi-square test, statistical values showed no sig-
nificant correlation between these two (P=0.30) (Table 1).

The most common location of the catheter insertion
was in the back of the hand (41.1%) and the least (2.7%) was
the knee; 25% was reported in the forearm and antecubital
site and 6.3% on foot, and the most common catheter used
was size 20 (pink) (19.6%), size 18 (24.1%), size 22 (6.3%) and
size 16. Overall, 39.35% of catheters were replaced before
24 hours, which showed a significant relationship with
phlebitis (P=0.001) (Table 1).

In this study, 34.8% received antibiotics and the most
frequently used antibiotic was ceftriaxone, vancomycin
and meropenem (6.3%) that were significantly associated
with the incidence of phlebitis (P=0.029). Overall, 19.6% of
patients, who did not take antibiotics had phlebitis1and 2.
Furthermore, 24.9% of patients received serum and 25% re-
ceived anticoagulant drugs, such as heparin, streptokinase
and cerebrolysin. For 23.3% of patients, maintenance med-
ication like Lasix serum, nitroglycerin serum and insulin
serum were used, and 9% of patients were infused amio-
darone serum.

Table 2 shows the frequency distribution of venous
catheters complications. Most complications (68.8%) were
related to infiltration and least (5.4%) to thrombus forma-
tion and catheter blockage. In total, 96.42% of catheters
with complications showed levels of phlebitis and statisti-
cal values showed significant correlation (P = 0.013). Infil-
tration complications, extravasation and bleeding, throm-
bus formation and blockage were significantly correlated
with phlebitis, but ecchymosis had no significant relation-
ship with phlebitis (P = 0.52). According to chi-square test,
no significant correlation was reported between age and
incidence of complications (P = 0.36).

Table 3 shows the frequency of phlebitis and grading
and its relationship with patient’s age, which was not sig-
nificant (P =0.20).
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Table 4 shows the phlebitis grading and complication
incidence during different hours. More signs of phlebitis
werereported in fourth 12 hours. The relationship between
complications and some catheter demographic character-
istics are shown in Table 1.

The findings showed that according to chi-square test,
statistical values showed no significant relationship be-
tween phlebitis and catheter placement method (emer-
gency and non-emergency), (P = 0.79). The highest inci-
dence of phlebitis was reported in the emergency stage
and for grade 2 phlebitis.

4. Discussion

The findings showed that most common time of insert-
ing peripheral venous catheter was in the morning and the
average shelf life was two days. The incidence of infectious
complications (phlebitis) and noninfectious (leakage, ex-
travasation, ecchymosis and bleeding, blockage) are rela-
tively high. It is remarkable that no significant relation-
ship was found between complications and shelf life of
catheter, medications, patient’s age and phlebitis degree.

A study showed that more than half of the catheter in-
sertions occur during night shifts and (35%) in the morn-
ing, and there was a significant relationship between in-
filtration and morning shift (p = 0.006), while it was also
reported that infiltration during the night shift was 22.5%
and phlebitis in the morning shift was 2.6% (39). In this
study, in morning shift, the incidence of infiltration was
higher than other side effects, and the relationship was
significant in terms of statistical values (P = 0.05). The
amount of ecchymosis (P = 0.01) and occlusion (P = 0.02)
in the morning is more than other complications and was
reported as significant. In this study, the catheter inser-
tion time was more in the morning and infiltration, which
is consistent with the mentioned study but there was no
statistically significant association, which is probably be-
cause of differences in size and location of sampling (Table
1).

Previous studies showed a significant relationship be-
tween old age and incidence of complications, and symp-
toms of phlebitis and infiltration, where with increasing
age, the risk of complications increases, with a significant
association (18,19, 21-23). Studies have shown that aging af-
fects the complication rate, which is due to the fragility of
patients’ vessels (24). Some studies showed that no signif-
icant relationship exists between different age groups and
complications (P = 0.79) (25, 26). In the present study, no
significant relationship was found between age and inci-
dence of side effects, which was consistent with other stud-
ies; thisis probably due to the sample size and study area as
well as age group of 30 to 60 years old (middle age), which
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Table 1. The Incidence of Peripheral Venous Catheter Complications and its Relationship With Different Variables (Working Shift, Anatomic Location and Catheter Size) at the

Intensive Care Unit

Complications/Variables Bleeding P-Value Infiltration P Value (Chi- Ecchymosis PValue (Chi-  Obstruction P Value (Chi-

and Leaving Chi-Square Square) Square) and Square)
vessels Thrombosis

Morning shift 38(54.3) 68(47.9) 32(55.2) 26(34.2)

Evening Shift 18(25.7) 0.89 28(19.7) 0.05 18 (31) 0.01 26(34.2) 0.02

Night shift 14(20) 46 (32.4) 8(13.8) 24 (31.6)

Back of the hand 30(13.39) 64 (28.57) 20(8.92) 34 (15.17)

Forearm 16 (7.14) 28(12.5) 16 (7.14) 12(5.35)

Antecubital 18(8.03) 0.42 36 (16.07) 0.18 14 (6.25) 0.50 24 (10.71) 0.16

Top of feet 6(2.67) 10 (4.46) 6(2.67) 41(1.78)

Place of knee 0 40 (4.46) 2(0.89) 2(0.89)

Gray16 G 4(1.78) 12(535) 0 6(2.67)

Green18 G 18 (8.03) 0.09 28 (12.5) 0.23 14 (6.25) 0.12 16 (7.14) 0.78

Pink20 G 38(16.96) 66(29.46) 30 (13.39) 38(16.96)

Blue22 G 10 (4.46) 36 (16.07) 14 (6.25) 16(7.14)

Table 2. Frequency Distribution of Peripheral Venous Catheter Complications and Relationship With Age and Phlebitis at the Intensive Care Unit®

Complications No. (%) MEAN AGE Chi-Square P-Value With Phlebitis No Phlebitis Mann-Whitney Test P Value
Bleeding and leaving vessels 28(12.5) 49.6 56.31 31.255 68.755 0.068
Infiltration 152 (68.8) 47.67 031 6339 36.60 0.001
Thrombosis and blockage 12(5.4) 55.00 035 32.92 66.07 0.001
Ecchymosis 18(8) 56.31 0.48 25.89 74.1 0.52
Uncomplicated (10.71) 52.64 032
*Values are expressed as %.

Table 3. Frequency and Relationship Between Age and Phlebitis in Patients With Peripheral Venous Catheters at the Intensive Care Unit*
Phlebitis/Age,y Grade 0 Grade1 Grade 2 Grade3 Grade 4 PValue
Less than 30 0 8(3.57) 14 (6.25) 6(2.67) 10 (4.46)
30 to 60 0 30 (13.36) 36 (16.07) 34 (15.17) 10 (4.46) 0.20
Over 60 4(1.78) 18(8.03) 30(13.39) 58(25.89) 6(2.67)

*Values are expressed as No. (%).

had the highest frequency, while age was not a risk factor
in this study.

In 60.7% of patients, catheter was replaced after com-
pletion of this study; hospital’s instructions on replace-
ment of the catheter are 48 hours. Infiltration and ob-
struction has dedicated the highest percentage. In a study
by Unbeck, examining the peripheral catheters’ compli-
cations in 2015, most cases showed obstruction and fluid
leakage (20). Another study in 2011 showed less incidence

of obstruction (27). However, according to a study, infiltra-
tion detection is easier than other side effects and is consid-
eredin36% of catheter removals (18). This difference can be
attributed to drugs, type and size of the catheter and per-
sonnel skills.

In this study, angiocath replacement time was more in
the first 24 hours and was indicative of a greater incidence
of complications in the second 12 hours. This study is not
inline with the study by Unbeck; catheter survival time was

Jentashapir | Health Res. 2016; 7(5):€33783.
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Table 4. Frequency Distribution of Grading Phlebitis and Symptoms Incidence Time®

Phlebitis Grade 0 Grade1 Grade 2 Grade3 Grade 4 Total
Frequency percentage 1.8 25 35.7 25.9 1.6 100

Time of incidence of signs and symptoms Pain Sensitivity Redness Heat Inflation Vessel rigidity Serum level reduction
12 hours 321 21.099 253 304 20.5 34.8 28.6

Second 12 hour 17.9 16.1 18.9 19.8 5.4 23.2 13.4

Third 12 hour 19.6 25.9 23.2 18.8 71 29.5 18.8

Fourth 12 hour 15.20 14.3 15.2 14.4 6.3 17 21.4

*Values are expressed as %.

less in infants until removal (fourth 12 hours) due to signif-
icant complications in children (20). The difference in the
incidence of complications can be due to lower sample size
and studied age group. Studies showed that clinical skill
and competency in PVC could reduce the rate of complica-
tions (28). The study of Jackson showed that catheters that
require removal before 72 hours have complications such
as leakage, infiltration and extravasation (17). A study by
Abolfotouh et al. (2014) reported that from the first 24 to
30 hours complications included extravasation and leak-
age and on the third day after insertion, all complications
were involved (P=0.0001)(29). In the present study, type of
medication and complying with the standards had some
effects on the shelf life of angiocath.

In a study by Tripathi et al. (2008), it was shown that
catheter installation near the joint has a direct relation-
ship with short shelf life and complications (30). In a study
by Pasalioglu, the most common catheter installation area
was reported in the forearm (59.9%) and wrist (25.1%). The
shelf life of the catheter in this study (42.4%) was less than
48 hours (P < 0.0001), and 31.9% had a shelf life of between
49 and 96 hours (4) that is in line with this study. In a study
by Johansson, Webster and Cicolini et al. it was shown that
the most common location of the catheter was reported
to be the back of the hand and forearm (10, 31, 32) and
the antecubital had the highest frequency risk of throm-
bophlebitis. Akbari showed that there was no difference
between the insertion place of catheter and complications
(7). In a study by Nasiryani, the most common catheters
used in the study were size 20 (42.72%) and most common
insertion place (68.79%) was the forearm (33). In this study,
the most prevalent catheter installation was in the back of
the hand and most complications were related to infiltra-
tion and phlebitis 2 (35/7%), and no significant correlation
was found between the location of the catheter installa-
tion and complications according to the chi-square test (P
> 0.05) (Table1).

A study showed that the most frequently used
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catheters were size 20 (37.8%), size 22 (36.6%) and size
18 (22.8%). This study showed that smaller catheters have
complications two times more than other sizes (32). In this
study, most side effects were related to catheter size 20 and
no difference as in the size of catheter and complications
(P > 0.05) due to the use of this type of catheter in the
present study.

A survey conducted by Uslusoy (2006) reported that
phlebitis rates were very low in the first 24 hours (34, 35).
Pasalioglu (2014) reported a phlebitis rate of 41.2%, and
90.1% had phlebitis grade 2 and 9.9% had grade 3, and it
was noted that there is a relationship between shelf life
of catheter and antibiotics, gender, anatomical location
of catheter and results in phlebitis development (4). An-
other study reported the frequency of phlebitis as 1% to
79% (33). In a study by Nasiryani (2004), on the incidence
of phlebitis in 159 patients, the following complication
rates were reported, 16.29% redness, 22.22% tenderness and
44.8% stiffness of the arteries (33). In this study, the in-
cidence of phlebitis was reported more in the second 24
hours, and the most common type was grade 2 (35.7%).
There are various reports of phlebitis incidence and low
grades of phlebitis in some studies and the length of in-
cidence time may be a sign of more attention and better
training than previous years and staff skills.

Nasiryani reported that the prevalence of superficial
phlebitis is increased by taking intravenous antibiotics
and decreased with using heparin (33). Another study re-
ported that direct heparin injection into a vein has a po-
tential impact on thrombophlebitis creation (21). A study
showed that catheters that have anticoagulant (heparin
and Urokinase) prevent complications (36). In another
study on examining venous catheters in children, it was
suggested that washing the catheter route with diluted
heparin once every two weeks prevents complications (37).
In this study, 24% of the catheters with heparin, streptoki-
nase and cerebrolysin were complicated by phlebitis, with
statistical values indicating a significant relationship (P <
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0.05). In this study, no significant relationship was found
between the use of antibiotics and anticoagulant (P=0.62).
Nonetheless, a significant relationship was found among
the maintenance drugs (Lasix serum, amiodarone, nitrates
and pantoprazole) (P < 0.05). Due to the difference in the
results of various studies, other factors may affect the com-
plication incidence that can result in bias.

Inserting a catheter in emergencies is associated with
infections due to non-compliance with the conditions for
sterilization (1). In this study, 53.5% of the catheters were
associated with complications, which comply with the
study by Qorbani that emergency insertion of catheters in-
creases the risk of phlebitis by 2.5 times (38). Also infec-
tious diseases is one of the factors of suffering phlebitis
that may be due to the nature of the disease and antibi-
otics. In the study by Qorbani, infected patients (74.6%)
had phlebitis that matched another study (38). Given the
high prevalence of phlebitis, it is recommended to do
further training on how to inset and take care of intra-
venous catheters (39). However, no significant relationship
exists between catheter placement and complications of
phlebitis (P = 0.79), which may be due to less catheteriza-
tion in an emergency condition.

Phlebitisand its other complications are potential dan-
gerous source for systemic infections and with the pres-
ence of phlebitis, the risk of developing these infections in-
creases by 18 times (12). The high rate of complications is
likely due to absence of a proper standard protocol in vein
puncture and critical situations and needs for immediate
interventions, which can affect the quality of catheteriza-
tions and its subsequent care (31).

The limitations of this study were the low sample size,
not reviewing the personnel performance and how stan-
dards were observed. It is recommended to conduct stud-
ies in this regard in the most prolific hospitals and with
higher number of beds, to perform effective and affordable
interventions to address these problems.

4.1. Conclusions

The results showed that the proper selection and man-
agement of peripheral venous catheterization could allow
longer use of the available catheter for antibiotic therapy
and anti coagulant and maintenance treatment, without
the lethal complications. To reduce the complications of
these procedures, the nurses’ clinical skills and standards
should be considered to prevent dangerous complications
and additional costs to the system and the patient.
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