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Does elective re-siting of intravenous cannulae decrease
peripheral thrombophlebitis? A randomized controlled study

S.NISHANTH, G. SIVARAM, R. KALAYARASAN, VIKRAM KATE,

N. ANANTHAKRISHNAN

ABSTRACT

Background. Peripheral venous thrombophlebitis (PVT)
isacommon complication of intravenous cannulation, occurring
in about 30% of patients. We evaluated the effect of elective
re-siting of intravenous cannulae every 48 hours on the
incidence and severity of PV T in patients receiving intravenous
fluids/drugs.

Methods. We randomized 42 patients who were admitted
for major abdominal surgery to either the control or study
group (n=21 ineither group). Informed consent was obtained
from all of them. Cannulae in the control group were removed
only if the site became painful, the cannula got dislodged or
there were signs and symptoms suggestive of PVT, namely
pain, erythema, swelling, excessive warmth or a palpable
venous cord. Cannulae in the study group were changed and
re-sited electively every 48 hours. All the patients were
examined every 24 hours for signs and symptoms of PV T at the
current and previous sites of infusion.

Results. The incidence of PVT was 100% (21/21) in the
control group and only 9.5% (2/21) in the study group
(p<0.0001). The severity of PVT was also less in the study
group compared with that in the control group. Day-wise
correlation of the incidence of PVT showed that 82.6% of the
episodes of PVT occurred on day 3.

Conclusion. Elective re-siting of intravenous cannulae every
48 hours results in a significant reduction in the incidence and
severity of PVT. We recommend that this should be adopted as
standard practice in managing all patients who require prolonged
intravenous therapy.
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INTRODUCTION

Peripheral venousthrombophlebitis(PVT) iscommonin patients
who receive intravenous therapy, and accounts for considerable
iatrogenicmorbidity. Theincidenceof thrombophl ebitisassociated
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with peripheral intravenouscatheters (Pl C) hasbeen reported to
range from 25% to 35%. One key factor that increasestherisk of
thrombophlebitisis the duration of the cannularemainingin situ.
The present clinical practiceisto wait for signs and symptoms of
PVT to manifest before the cannula and its site are changed. In
addition to causing distress to the patient, the cannula can cause
infection and fever, masking the fever of the underlying disease,
thus posing diagnostic and therapeutic problems. Other effects
includeincreased healthcare costsdueto prolonged hospitalization,
need for additional antibiotic therapy and, rarely, surgical
intervention.? In patientsreceiving peripheral parenteral nutrition,
it has been shown that an elective change of the intravenous
cannula results in a marked reduction in the incidence of PVT.2
Hence, we studied the effect of an elective change of a short
intravenous cannulaevery 48 hours on theincidence and severity
of PVT insurgical patients receiving intravenous crystalloids or
drugs.

METHODS

This prospective, randomized, controlled unblinded study was
conducted in the Department of Surgery, Jawaharlal Institute of
Postgraduate M edi cal Educationand Research (JIPMER) between
May and June 2006. Ethical approval was obtained from the
Institute Ethics Committee. The event rates in the control and
study groupswere assumed to be based on astudy done by Barker
et al. on the elective re-siting of intravenous cannulae* and the
sample size was cal cul ated using the PS software.® We wanted to
avoid atype 1 error of 5% and type 2 error of 20%.

Forty-two patientsadmitted for major abdominal surgery were
included in the study after obtaining informed consent (n=21 in
either group). The clinical profile of these patients was noted as
per apre-designed proforma. Patientswere excluded if they were
receiving total parenteral nutrition (TPN), if the duration of
requirement of intravenous therapy was <3 days, if they aready
had a cannulain situ or if they were terminaly ill (Fig. 1). The
patients were allocated to either the study or the control group
using block randomi zati on—restri cted randomi zation method. The
patientswere divided into 6 blocks with ablock size of 8 or 10 or
12 arranged randomly. Within each of these blocks the study and
control groupswererandomly arranged using computer generated
random numbers. Finally, the group name was placed on an
opaque serially numbered sealed envelope (SNOSE). After
assessing the eligibility and obtaining informed consent, the
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Fic 1. Flow of patientsin the study

patients were enrolled. The investigator wrote the name and
address of the patient with the date of enrolment on the sealed
envel ope, opened theenvel opeand the patient wasall ocated to the
group mentioned on the card within the envelope. The random
number table was placed in the 61st envelope and sealed (to be
seen by the investigator only after the study was over).

Sudy group

Intravenous cannulation was done by introducing a short
intravenous peripheral cannulaunder strict aseptic conditions. In
the study group the cannul ae were changed el ectively and re-sited
every 48 hours.

Control group

In the control group the cannulae were changed only if the site
became painful, the cannula got dislodged or if signs of PVT
devel oped.

All cannulationswere performed by the residents/ward nurses
under thesupervision of theinvestigators. Patientswereexamined
every 24 hoursfor signsof PVT atthecurrentandall previoussites
of infusion. PVT was defined as the development (at a site of
infusion) of 2 or more of the following signs: pain, erythema,
swelling, excessive warmth or a palpable venous cord. The
severity of PVT was classified as mild (presence of 2 signs),
moderate (2—4 signs) or severe (all 5 signs present).®

Satistical analysis

Thedifferencesbetween groupswere compared using the Student
t-test and Fisher exact test. The software used for statistical
analysis was GraphPad Instat version 3.

RESULTS
A total of 21 cannulations were studied in the control group

and 39 in the study group. The details of cannulation and patient
characteristics of the control and study groups are shown in
Tablel.

In the control group, the median gauge (interquartile range
[IQRY]) of the cannulawas 18G (0). Cannul ationswere studied for
amean duration (SD) of 3.1 (0.38) days and the average number
of cannulae used per patient was 1. All the patientsreceived drugs
aswell ascrystalloids; noneof themreceived hypertonic solutions.

Inthestudy group, the median gauge (1QR) of the cannulawas
18G (1). Cannulations were studied for amean duration (SD) of
3.7(0.88) daysand theaverage (SD) number of cannulae used per
patient was 1.9 (0.54). All the patients received drugs as well as
crystalloids; 2 of them also received hypertonic sol utions, neither
of whom developed PVT.

Thestudy and control groupswere comparableintermsof age,
gender distribution and gauge of cannula. In the study group the
end-point of follow up of a patient was the development of PV T/
cessation of requirement of intravenous therapy; therefore, the
patientsin the study group werefollowed up for alonger duration
than those in the control group. This difference in the number of
dayswassignificant betweenthetwo groups(p=0.0215). Similarly,

TaBLE |. Patient characteristics and details of cannulation

Characteristics Control group Study group
Number of patients 21 21

Age (years) 40.2 (15.00) 42.9 (14.99)
Men:Women 17:4 16:5
Median (IQR) cannula gauge 18 (0) 18 (1)
Duration of cannulation (days) 3.1 (0.38) 3.7 (0.88)
No. of cannulae per patient 1(0) 1.9 (0.54)

" Details of cannulation were studied for asingle cannulafor every patient in the control
group. Vauesin parentheses are standard deviation except where indicated.
IQR interquartile range
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TasLE II. Day-wiseincidence of peripheral venous
thrombophl ebitis

Day Control group (n=21) Study group (n=21)
1 — —

2 — 2(8.7)

3 19 (82.6) —

4 2(8.7) —

Valuesin parentheses denote the percentage of the total number of episodes of
peripheral venous thrombophlebitis, which is 23 (21 in the control and 2 in the study
group).

the average number of cannulae used per patient (1.9 per patient)
was higher in the study group than in the control group (1 per
patient).

Peripheral venous thrombophlebitis developed in all the 21
patients in the control group and in only 2 patients in the study
group (p<0.0001). Both patientsin thestudy grouphad mild PV T,
whereas in the control group the majority (14/21) had moderate-
to-severe PVT. Since there were no patients with moderate or
severe PV T inthe study group the p valuewas not calculated. The
risk of thrombophl ebitisin the study group was decreased by 90%
(RR=0.10; 95% confidence interval 0.03-0.36).

Table Il shows the day-wise correlation of the incidence of
PVT. In the control group there were no episodes of PVT in the
first 2 days; 19 of 21 episodes of PVT occurred on day 3and 2 on
day 4. In the study group, 2 episodes of PV T occurred on day 2.
Overall, 82.6% (21/23) of the episodesof PV T occurred onday 3.

DISCUSSION

The infusion of fluid into a vein predisposes a patient to PVT.
Factorsrelatingtotheinfusatewhich havebeen showntoinfluence
the development of PVT include osmolality, pH, chemical
composition and the rate of infusion.”® However, it has been
shown that the presence of an intravenous cannula without an
infusion running could also result in PV T, with an incidence of
about 40% over 5days.® Thisprovidestherationalefor minimizing
endothelial trauma, by electively removing the cannula before
the occurrence of phlebitis.

Thecurrent clinical practiceistowait for signsand symptoms
of PVT to develop before changing the cannulation site of
peripheral intravenouscatheters. Recent studieshaveemphasized
that PV T isacause of considerableiatrogenic morbidity, with an
incidence of 20% in patients requiring intravenous cannulation,
should not be considered a minor complication and every effort
should be made to prevent its occurrence and reduce its severity
asit has both patient-related and economic implications. A study
of the complications of PIVCsin the hand and forearm reported
that PVT can result in morbidity and increased healthcare costs
due to prolonged hospitalization, extended use of intravenous
antibiotic therapy and surgical intervention.?

Inour study, the age and sex, and the cannulagauge used were
comparable in the control and study groups. The intravenous
fluids and drugs administered were those commonly used. Short
teflon (polytetrafluoroethylene, PTFE) cannulae were used as
thesewerereadily avail ableand PTFE hasbeen shownto bemore
haemocompatiblethan material ssuch aspolyurethaneor polyvinyl
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chloride.® In our study, 82.6% of the episodes of PVT occurred
on day 3. A randomized controlled trial from the UK found
that the mean time to develop phlebitisin the control group was
2.5 days (SD 1.3 days; range 1-5 days).* These data suggest
that endothelial trauma caused by an indwelling catheter was
reversibleif the cannulawas removed within 48 hours following
insertion, and PVT was likely to develop if acannulawaseft in
situ for alonger duration. The study also reported that elective
change of cannulae resulted in asignificant reduction of infusion
phlebitisand did not increase the total number of cannul ae placed
(41 cannulae in the 26 control subjects v. 43 in the 21 study
subjects). It has also been reported that PVT developed in 11
patients (52.4%) in the control group (n=26) and in only 1 patient
(4.8%) in the study group (n=21; p=0.003). In our study the
incidence of PVT was 100% in the control group and only 9.5%
in the study group.

A randomized controlled study that examined the relationship
between the in situ duration of the cannula and the frequency of
PVT as well as nurses care and handling when using a PIVC
reported that the frequency of thrombophlebitis after a PIVC
insertionwassignificantly higher, moretroublesomeand produced
prolonged complications in the control group in whom current/
daily routines are followed compared with the experimental
group inwhom in situ duration was <24 hours. Care and handling
suffered with an increased number of daysin situ. The nurses
documentation of inserted or removed cannulae was incomplete
in most cases, and notices about the insertion area were nearly
non-existent. It was determined that a short in situ duration,
when using a PIVC, is an important factor in preventing
complications.*!

The results of the studies mentioned above are similar to the
results of the present study. Elective re-siting of intravenous
cannulae every 48 hoursresulted in asignificant reduction in the
incidence and severity of PVT in hospital inpatients receiving
intravenous therapy in the form of crystalloids and drugs.
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