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ABSTRACT

Background: Peripheral intravenous cannulation (PIVC) is a routine invasive procedure being done on both 
medical and surgical patients. Phlebitis is its most widespread complication. The objective of this study was 
to determine the incidence of phlebitis with PIVC in surgical patients post-operatively.

Methods: This cross-sectional study was conducted in surgical units of Benazir Bhutto Hospital and Holy Family 
Hospital, Rawalpindi from 19th Feb 2018 to 1st April 2018. A total of 222 postoperative patients, with a PIVC in 
situ, were inspected. Patients who had elective surgical procedures were included, while patients with 
emergency surgeries, minor surgical procedures or active bloodstream infections were excluded from this 
study. Twenty-two entries were discarded because of incomplete documentation. Data was analyzed using 
SPSS, Chi-squared test was applied, and p ≤0.05 was considered statistically significant.

Results: Median age (years) of the samples was 35, 110(55%) were males and 90(45%) females. The upper 
limb veins were more frequently cannulized 197(98.5%), with the dorsum of the hand being the most 
common site. Most of the cannulas were being used for the administration of intravenous fluids and 
medications 136(68%). Only 12(6%) of the inspected cannula sites showed signs of phlebitis and were treated 
by removal only.

Conclusion: In our study, post-operative rate of cannula site phlebitis discovered was 6%. This is marginally 
more than global principles of 5%, set up by Infusion Nursing Society (INS) for any given population. Although, 
this has been lessened from a reference range of 21.9% - 51.49% in the course for the last few decades.
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INTRODUCTION

Peripheral intravenous cannulation (PIVC) is a 
routine invasive procedure being done to both 
medical and surgical patients for administering 
fluids, drugs, blood products and nutrition through 
the venous route1. A global audit done in 2015 
showed that over 59% of hospitalized patients had a 
PIVC in place2. Despite such widespread use 
intravenous cannulation has its fair share of 
complications, phlebitis (i.e. inflammation of the 

walls of the vein) being the most common one2,3. An 
infected cannula site causes remarkable distress to 
the patient and requires repositioning of cannula in 
a different peripheral vein.

Literature available regarding infusion related 
phlebitis shows an incidence ranging from 3.7% to 
80% 4 . The factors responsible for cannula site 
phlebitis, in general, can be chemical agents like 
the drugs5 or fluids6 being administered, physical 
elements like the material of the intravascular 
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• IV site appears healthy, no signs of Phlebitis
• OBSERVE CANNULA

• Slight pain at IV site or Redness near IV site
• OBSERVE CANNULA

•Two out of pain, erythema and swelling are evident 
• RESITE CANNULA

• Pain along the path of cannula, erythema and induration.
• RESITE THE CANNULA AND CONSIDER TREATMENT

Extensive pain along the path of cannula, erythema, 
induration and a palpable venous cord

• RESITE THE CANNULA AND CONSIDER TREATMENT

• Pyrexia and all the signs of grade 4 above.
• INITIATE TREATMENT AND RESITE CANNULA
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device or the position or duration of cannulation7 or 
an interplay of all these. Also, the level of skill and 
knowledge of the personnel involved in the process 
of catheterization plays an important role8. These 
factors can be considered for all sorts of patients 
and not specifically in surgical patients. Literature 
however suggests that surgical patients might be at 
greater risk for phlebitis, Cui and Fang state that the 
surgical trauma inflicted on the body might itself be 
a causative factor in reduced body defenses and 
hence the increased propensity for infection9. 
Therefore, this study aimed to determine the 
incidence of cannula site phlebitis in surgical 
patients postoperatively and to see if there is an 
increased risk of phlebitis or not.

METHODS

A cross sectional study was conducted in 2018 at 
the surgical units of Benazir Bhutto hospital and Holy 
Family Hospital Rawalpindi. Two hundred cases 
were collected after securing the permission of the 
Research Committee of Rawalpindi Medical 
University for Undergraduate Research. A structured 
observational protocol using a data collection 
performa was employed to figure out the incidence 
of cannula site phlebitis in the given setting and to 
record information like age and gender of the 
patient, the location and usage of the PIVC, time 
since cannulation and the qualification of the 
personnel who cannulated the patient. The Visual 
Infusion Phlebitis Scale5  (Figure 1) was used.

Data collection was done over six weeks (February 
19, 2018 - April 1, 2018). The sample included 
surgical patients with a peripheral intravenous 
cannula in situ, who were hospitalized post 
operatively and had been cannulized either at the 
time of surgery or post surgically. A total of 222 
cannula sites were inspected cross-sectionally. 
Twenty-two entries were discarded because of 
incomplete documentation. Finally, we were left 
with a total of 200 cases. Patients who had elective 
surgical procedures were included in this study, 
while patients who had emergency surgeries or 
minor surgical procedures or had active 
bloodstream infections were not included in this 
study. Informed consent was also obtained from the 
patients or their attendants. Incidence of cannula 
site phlebitis was determined, based on the number 
of cannulas observed in the given period.

Data was analyzed using SPSS (Version 22). 
Multivariate analysis was done by applying 
Chi-squared test, for a level of significance of p ≤
0.05 on the dependent variable of ‘Incidence of 
Phlebitis’ and multiple independent variables which 
were included in this study. 

RESULTS

The majority of the patients examined were adults; 
55% were males and 45% females. Nurses 
catheterized all the patients (Table 1). The upper 
limb veins were preferentially canalized (98.5%), 
with dorsum of hand being the most common site 
(61%) followed by forearm (31%) and the 
antecubital fossa (5%) as shown in Table 1.

Figure 1: Visual Infusion Phlebitis (VIP) scale.
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Most of the cannulas were being used for the 
administration of intravenous fluids and medications 
(68%), 19% for IV fluids only, 9% for drugs and 4% were 
not being used at all. Only 6% (12/200) of the 
inspected cannula sites were infected (Table 1) With 3 
being detected at grade 1 and 9 out of the infected 
12 being observed at grade 2 of phlebitis (Table 1). 

All of these infected cannulas were removed and no 
additional treatment was required. In view of the fact 
that, 8/12 cannulas were infected after more than 36 
hours had elapsed since their insertion, two were 
infected within 24-36 hours and two in less than 24 
hours (Figure 2). 

Table 1: Descriptive data of patient characteristics, surgical procedures, cannulation and phlebitis grading. 

Figure 2: Incidence of phlebitis in relation to time since insertion.

Patient Characteristics
Frequency 
(%) n=200

Cannulation Variables
Frequency (%) 

n=200

Age; 
Years Median Range 35{10 -80}

Position of Cannula
Antecubital fossa
Forearm
Hand
Foot

10(5%)
66(33%)
121(61)
3(2%)

Gender; 
M: F Ratio 110:90

Usage
Not used
Intravenous (IV) Fluids
Drugs
Fluids and Drugs

8(4%)
38(19%)
18(9%)

136(68%)
Age Groups; years
<20
20-30
30 -40
40 -50
50 -60
60 -70
>70

24(12%)
43(21.5%)
49(24.5%)
30(15%)
23(12%)
22(11%)

9(5%)

Duration of Cannulation
Up to 12 hrs
12 -24 hrs
24 -36 hrs
More than 36 hrs

36(18%)
66(33%)
36(18%)
62(31%)

Co -morbids  
Present
Absent    

42(21%)
158(79%)

Presence of Infection
Yes
No

12(6%)
188(94%)

Surgical Procedures
Abdominal
Pelvic
Head a Neck
Lower limb
Thoracic

113(56.5%)
44(22%)
18(9%)

13(6.5%)
12(6%)

Grade of severity (VIP 
Scale)

0
1
2

188(94%)
3(1.5%)
9(4.5%)

All the infected cannulas were removed with no further t reatment
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DISCUSSION

Infusion Nursing Society (INS) in 2006 established 
that for any given population a phlebitis rate of 5% 
is acceptable. The current study found an 
incidence of 6% for the surgical populace in the 
postoperative period. Although slightly greater than 
the INS guidelines this is considerably less than the 
discoveries of past examinations for incidence of 
phlebitis only for the postoperative period 
(21.49%-51.9%) 10-14. The results are consistent with 
the incidences determined in previous studies 
including all sorts of medical, surgical and other 
patients (3.7%- 80%) 4,15-17. It can be seen here that 
phlebitis rates have always been more than the 
standard values in the post-operative period. The 
study by Cui and Fang supports this finding by 
stating that the trauma that an operative insult 
causes to the tissues might evoke an acute 
nonspecific inflammatory response, which further 
leads to clearance of tissue debris from the surgical 
site. However paradoxically,  this inflammatory 
response may lead to a reduction in the body’s 
defense against an invasion of pathogens9. 
Insertion of an intravascular catheter causes 
endothelial damage as well which as suggested by 
the Virchow’s triad is involved in thrombus 
formation, and may lead to thrombophlebitis in 
cannula sites.

However, this decline in phlebitis rates over the 
years is multifactorial. Preoperative antibiotic 
prophylaxis with broad spectrum agents although 
done for preventing surgical site infection also 
provides some degree of safety against cannula 
site phlebitis and thus has become the standard of 
practice globally18. Careful observation of the SOPs 
at the time of catheterization along with good 
patient education enables us to detect phlebitis at 
earlier grades mostly grade 1 and 2 (25% and 75% 
respectively in this study) 17,19 with previous similar 
studies also showing that only few of the cases 

progress to thrombophlebitis4,20. This also means that 
cannula site phlebitis can be treated with removal 
only and does not require additional treatment for 
this complication of cannulation. Extremes of age 
(below 10 and above 60) are related to decreased 
cognitive ability hence reduced self care21. This can 
be one of the reasons that earlier studies indicate a 
greater predisposition to cannula site phlebitis at 
these extremes of age. Reduced immunity in these 
age groups can also be a contributing factor22. 

Our rates may have been lowered due to excluding 
the patients who had emergency surgeries or minor 
surgical procedures and including only the elective 
postoperative patients. As for elective surgical 
procedures pre-op optimization of the patients is 
done which leads to a lower level of morbidity in the 
post operative period23. 

The Infusion Nursing Society (INS) in 2011 has 
abolished the practice of replacing catheters after 
every 72 hours24 and similarly, recent guidelines also 
suggest that catheters should only be removed or 
replaced when they are no more required or have 
impaired function. Still, the practice of removal and 
replacement around 72 hours lives on because 
several studies like this one have established a 
significant statistical relationship between time 
since insertion of cannula and incidence of 
phlebitis4,20,25,26. Center for Disease Control and 
Prevention (CDC) in its guidelines for the prevention 
of intravascular catheter related infection has 
labeled this as an unresolved issue, and suggested 
that there is no need to resite cannulas to reduce 
the risk of phlebitis27. Another important 
recommendation by CDC is to use a midline 
catheter or peripherally inserted central catheter 
when IV access is required for more than six days27. 
Despite the statistically significant relation between 
dwell time and phlebitis, it is still not advised to resite 
the cannulas every 72-96 hours, as this only 
increases the patient agony, the cost of care and 

Bivariate analysis demonstrated statistically significant 
“Likelihood ratio” in Chi-squared tests for correlation 
(Table 2) between “incidence of phlebitis” and “time 

since insertion” (p = 0.021) but no association was 
found between “grade of phlebitis” and “time since 
insertion”.

Table 2: Statistical relation of incidence of phlebitis with observed variables.

Statistically insignificant results were obtained for correlation of “Incidence of Phlebitis” with “Usage”, “Age”, “Position of
cannula’’ and “Presence and Absence of Co-morbids”. 

Variables Chi-squared Value Significance

Gender 0.917 0.338
Age Groups 2.073 0.913
Co-Morbids 3.287 0.070
Position of Cannula 3.809 0.283
Grade of Infection 2.00 0.368
Duration of Cannulation 9.731 0.021
Usage of Cannula 3.728 0.292

Incidence of Phlebitis with Intravascular Cannulas in Surgical Patients during the Postoperative Period
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the workload of the healthcare providers.

As observed by Dillon et al., placement of 
intravenous cannula at forearm/hand shows 
greater sustainability28, CDC also advocates for a 
preferential use of upper extremities in adults27. Our 
study also indirectly supports this finding as most of 
the Peripheral intravenous catheters (PIVCs) were 
placed at forearm and no relationship was 
established between phlebitis and location of 
cannula in the present study28,29. 

Phlebitis cannot be labeled as a gender specific 
complication as some studies show greater risk 
associated with the female gender7,30 while others 
with the male gender. However, some show no 
correlation between these variables and this is 
consistent with the findings in this study. Multiple 
studies have established a significant relationship 
between usage of various drugs and fluids and the 
occurrence of phlebitis4,8,9 but this study fails to 
establish any such relationship, this could be due to 
a lack of detailed information about the 
medications and fluids being administered through 
the cannula. 

As this study was dedicated to determine the 
incidence and not the etiology of phlebitis, the 
authors were unable to establish a causal 
relationship with most of the variables studied. The 
small sample size was also a limitation in this study.

CONCLUSION

Our data has shown an incidence of phlebitis of 6% 
in elective post-operative patients. Pre-operative 
optimization and perioperative surgical prophylaxis 
in elective surgical procedures had better 
equipped these patients to counter the increased 
risk of infection that surgical trauma poses to their 
body. Regular daily examination of the cannula site 
while maintaining asepsis and improved patient 
education can lead to even better results. In 
addition, further studies should be done to establish 
the various risk factors responsible for phlebitis in our 
setting.
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