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ABSTRACT 

Introduction: Phlebitis is the most common complication of 
intravenous infusion therapy. Incidence of phlebitis in children 
receiving intravenous therapy has been reported to be as high as 
71.25%. The study was done to find out the effectiveness of 
glycerin magnesium sulphate versus heparin benzyl nicotinate 
application in children with phlebitis. 

Methods: A pre-post control group design was used. A total of 43 
subjects were randomly assigned into two groups [22 in 
experimental (glycerin magnesium sulphate application) and 21 in 
control (heparin benzyl nicotinate application) group] by lottery 
method. Data was collected using Modified Visual Infusion 
Phlebitis (VIP) Score. 

Results: The comparison between VIP score was based on 
observations made before the interventions and at 12, 24, 36 and 48 
hours after the intervention. Independent t tests showed significant 
difference in reduction of VIP score in experimental and control 
group after 12 hours and 24 hours of intervention. The study 
demonstrated that there is no statistically significant difference in 
reduction of VIP score among the subjects in experimental and 
control group at 12 hours (p = 0.219), 24 hours (p = 0.349), 36 
hours (p = 0.695) and 48 hours (p = 0.424) after the intervention.  

Conclusion: The study concludes that both glycerin magnesium 
sulphate and heparin benzyl nicotinate can be used effectively 
among children with phlebitis. However, after 24 hours of 
phlebitis, an alternative intervention needs to be used. 
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INTRODUCTION 
Almost 80 to 90 percent of the patients admitted to 
hospitals receive some form of peripheral intra-
venous (IV) therapy as a part of the treatment.1 One 
of the most common complications associated with 
peripheral intravenous infusions is phlebitis,2 which 
is a frequent problem in paediatric patients.3,4 The 
incidence of phlebitis ranges from 5.07%, 6.6% to 
8.4% in different parts of the world.4-6 In India, the 
incidence of phlebitis in children varies from 7% to 
71.25% with progression to thrombophlebitis in 
4%.3,7 

Magnesium sulphate is hygroscopic and has been 
used in dehydrating boils and carbuncles. Topically, 
it is also used for treating aches and pains.8 Heparin 
prevents thrombin formation, promotes fibrinolysis 
and absorption of superficial micro-thrombi while 
benzyl nicotinate boosts local absorption of heparin 
by vasodilation.9 A study in India concluded that, 
magnesium sulphate paste application is very 
effective than magnesium sulphate crystal 
fomentation in reducing phlebitis and other 
infusion related complications in children.10 

Another study in similar setting stated that glycerin 
magnesium sulphate application and alovera gel are 
effective in reducing phlebitis in children.11 

Thrombophob gel and ice pack are also found to be 
effective in reducing intravenous infiltration in 
children.12 

Various studies show that Glycerin magnesium 
sulphate and heparin benzyl nicotinate ointment are 
widely used in hospitals. However, there is little 
evidence on effectiveness of glycerin magnesium 
sulphate in management of phlebitis among 
children. In Nepal, glycerin magnesium sulphate 
has been widely used in the treatment of phlebitis, 
boils, abscess and other oedematous conditions, but 
the effectiveness in paediatric population is yet to 
be reviewed. Therefore, this study aims to find out 
the effectiveness of glycerin magnesium sulphate 
versus heparin benzyl nicotinate application in 
children with phlebitis. 

METHODS 
A pre-post control group design was used for the 
study. The study was conducted for a month from 
July to August 2017, among all the children 

admitted in a tertiary level children’s hospital, 
located in central Nepal. Children aged three to 14 
years, who developed peripheral intravenous 
cannula induced phlebitis were included in the 
study. Fifty children were randomly divided by 
lottery method into two groups; experimental 
(Glycerin Magnesium Sulphate application) and 
control (Heparin Benzyl Nicotinate application) 
group. Children with peripheral intravenous 
cannula induced phlebitis of upper and lower limbs 
were included in the study. Children with 
hypersensitivity to magnesium sulphate or heparin 
benzyl nicotinate, open wound at the site of 
phlebitis and who were verbally non-responsive 
were excluded.   

In experimental group, glycerin magnesium 
sulphate paste of 20 gm magnesium sulphate 
powder mixed with 40 ml glycerin13 was prepared 
by a pharmacist and a 5-mm thick layer of glycerin 
magnesium sulphate paste was spread over a gauze 
and applied to phlebitis site after a sensitivity test 
and bandaged with 2 X 2 cotton gauze and left for 
12 hours. After 12 hours, the bandage was 
removed, phlebitis site was cleaned with tap water, 
dried and VIP Score was assessed. Then, glycerin 
magnesium paste was reapplied and bandaging was 
done. This process was repeated till reduction of 
phlebitis score to 0 or till 48 hours of application of 
glycerin magnesium sulphate paste.  

Heparin-benzyl nicotinate refers to the ointment 
thrombophob (Zydus Alidac, 20g, Mfg. Lic. No. G 
25/1919). In control group, after assessment of VIP 
score in children, a thin layer of heparin benzyl-
nicotinate ointment was applied by gentle massage 
at the site of phlebitis. After 12 hours, the phlebitis 
site was cleaned with tap water, dried and VIP 
score was assessed. This process was repeated till 
reduction of phlebitis score to 0 or discharge of the 
child.  

Independent ‘t’ test was used to compare the 
significant difference in reduction of VIP score 
before and after intervention among same group 
and between groups. An ethical approval was 
obtained from the Institutional Review Board from 
the local institute. Informed written consent was 
obtained from the parents. None of the children of 
experimental group received glycerin magnesium 
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sulphate application after 48 hours of initial 
application. Two participants in experimental group 
whose VIP score had not reduced to zero till 48 
hours were treated with heparin benzyl nicotinate 
application after 48 hours.  

RESULTS 
Table 1 depicts that the mean age in experimental 
group was 6.95 + 3.02 years and 7.81 + 3.63 years 
in control group. The male and female ratios in the 
groups were almost equal.  

Table 2 reveals that 50% of the subjects in 
experimental group and 33.33% of subjects in 
control group had intravenous cannula in dorsal 
venous network. Nearly half of the subjects in 
experimental group and 33.33% of subjects in 
control group developed phlebitis after 48 to 72 
hours of cannulation. Mostly, 24 G cannula was 
used in both groups. 

Table 3 shows that there is statistically significant 
difference in reduction of VIP score at 12 hours (p 
< 0.001) and between 12 and 24 hours of 
intervention (p = 0.002) in the experimental group. 

Table 4 shows that that there is statistically 
significant difference in reduction of VIP score at 
12 hours (p = 0.403) and between 12 and 24 hours 
(p = 0.002) in the control group. 

Table 5 shows that there is similar reduction of VIP 
score in experimental and control group. However, 
in experimental group, it can be seen that after 24 
hours, there is a decrease in more than half of the 

subjects as compared to that of control group. This 
is due to reduction of VIP score to 0.                   

DISCUSSION 
Independent t tests showed significant difference in 
reduction of VIP score in experimental group after 
12 hours (p < 0.001) and 24 hours (p < 0.002). A 
similar study among 30 children in India also 
shows that saturated glycerin magnesium 
fomentation is effective in treatment of phlebitis (p 
< 0.01).17 Another study in Punjab, India showed a 
significant reduction in VIP score among children 
after glycerin magnesium sulphate application. 
Comparison on application of hot fomentation, 
glycer in magnesium sulphate pas te and 
icchthammol glycerin, icchthmmol glycerin was 
found most effective in reduction of VIP score 
followed by glycerin magnesium sulphate paste.18 
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Table 1. Bio-demographic distribution of the subjects 

Demographic 
Variables

Experimental 
Group  
(n = 22)

Control Group  
(n = 21)

Frequency % Frequency %

Age (years)
    3 to 6 10 45.45 6 28.57
    6 to 11 10 45.45 9 42.86
    11 to 14 2 9.10 6 28.57
Sex
    Male 14 63.64 11 52.38
    Female 8 36.36 10 47.62

Table 2. Cannulation details of the subjects 

Cannulation 
Details

Experimental 
Group  
(n = 22)

Control 
Group  

(n = 21)

Frequ
ency

% Freque
ncy

%

Site of 
Cannulation

Dorsal venous 
network

11 50.00 7 33.33

Cephalic vein 4 18.18 7 33.33

Medial vein of 
forearm

4 18.18 2 9.52

Median cubital 
Vein

1 4.55 3 14.29

Duration of 
Cannulation

Less than 24 hours 0 0.00 3 14.29

24 to 48 hours 6 27.27 8 38.09

48 to 72 hours 10 45.45 7 33.33

More than 72 hours 6 27.27 3 14.29

Size of Cannula

22 G 1 4.55 2 9.52

24 G 21 95.45 18 85.71

26 G 0 0.00 1 4.76
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Another study reveals a significant reduction in 
intravenous medication induced phlebitis after 12, 
24, 36, 48 and 60 hours of observation after 
glycerin magnesium sulphate application among 
children aged one to three years. The phlebitis 
reduction was measured in terms of decrease of 
pain, edema, erythema and palpable venous cord.19       

Glycerin magnesium sulphate paste is effective in 
reduction of phlebitis among children,20 especially 
in reducing mild and moderate phlebitis with mean 
hour of 14.40 and 21.20 respectively.11 Other 
various studies also agree that there is a significant 
decrease in post test score after magnesium 
sulphate application in the treatment of phlebitis in 
adults.13-15,21,22 Another study in China, showed 
similar findings that phlebitis was significantly 
reduced by external application of magnesium 
sulphate.16 

The study shows a significant difference in 
reduction of VIP score at 12 hours (p = 0.403) and 
24 hours (p = 0.002) in the control group. The 
findings are consistent with studies in India which 
revealed a significant effect of heparin benzyl 

nicotinate application on Thrombophlebitis.12,14,15 
Topical heparin jelly has been found to be an 
effective method to reduce intravenous cannula 
induced phlebitis in children.17 A study among 
adults evaluated the efficacy of QPS heparin in 
preventing incidence of thrombophlebitis. Heparin 
QPS was found to be effective in prevention of 
phlebitis in adult patients requiring postoperative 
intravenous cannulation for 72 hours.23 

The study demonstrates that there is no statistically 
significant difference in reduction of VIP score 
among the subjects in experimental and control 
group at 12 hours (p = 0.219), 24 hours (p = 0.349), 
36 hours (p = 0.695) and 48 hours (p = 0.424) after 
the intervention. A quasi experimental study among 
45 adults in India depicted no significant difference 
in reduction of infiltration and extravasation 
between heparin, glycerin magnesium sulphate and 
moist heat application (p = 0.497).24 Differing to 
this, a quasi-experimental study by Das et al., 
among 30 children aged three to twelve years 
showed that magnesium sulphate fomentation was 
more effective in reduction of severity of phlebitis 
than heparin jelly (p < 0.05).17 However, in the 
study by Das et al., magnesium sulphate 
fomentation and heparin jelly were used once a day, 
which is less, compared to this study. Also, contrary 
findings can be seen in other studies, which 
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Table 3. Effectiveness of Glycerin Magnesium Table 4. Effectiveness of Heparin Benzyl Nicotinate 
on VIP Score 

VIP 
Score

N Mean SD t 
value

p 
value

Before 
Interv
ention 
and at 
12 
hours

Before 
Interve
ntion

22 2.95 0.79 4.57 <0.00
1*

At 12 
hours

22 1.82 0.85

At 12 
and 24 
hours

At 12 
hours

22 1.82 0.85 3.29 0.002
*

At 24 
hours

22 0.82 1.14

At 24 
and 36 
hours

At 24 
hours

22 0.82 1.14 -0.15 0.885

At 36 
hours

9 0.89 1.36

At 36 
and 48 
hours

At 36 
hours

9 0.89 1.36 -0.36 0.706

At 48 
hours

4 1.25 1.89

*p value statistically significant at ≤ 0.05 

VIP Score N Mean SD t 
value

p 
value

Before 
Interventio
n and at 12 
hours

Before 
Interventi
on

21 2.62 0.59 2.12 0.040
3*

At 12 
hours

21 2.14 0.85

At 12 and 
24 hours

At 12 
hours

21 2.14 0.85 3.28 0.002
*

At 24 
hours

21 1.14 1.11

At 24 and 
36 hours

At 24 
hours

21 1.14 1.11 0.17 0.869

At 36 
hours

13 1.08 0.86

At 36 and 
48 hours

At 36 
hours

13 1.08 0.86 1.19 0.249

At 48 
hours

10 0.60 1.08

*p value statistically significant at ≤ 0.05 
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suggests that glycerin magnesium sulphate is most 
effective in reducing phlebitis.14,15,25,26 This 
difference may likely be due to the discrepancy 
between age group of subjects in the studies, 
difference in duration and dose of glycerin 
magnesium sulphate and heparin benzyl nicotinate.  

In Nepal, an experimental study among adults 
demonstrated a significant difference in phlebitis 
score after magnesium sulphate and glycerin 
dressing and heparinoid ointment application. 
Nevertheless, the reduction of mean VIP score was 
more after magnesium sulphate and glycerin 
dressing as compared to heparinoid ointment (p < 
0.05).27 

Though various studies are available, a highly 
similar study among children with consistent 
dosage and technique of application of glycerin 
magnesium sulphate and heparin benzyl nicotinate 

is needed for comparison. The study is limited to a 
small sample size and had no control over 
extraneous variables like immunity, nutritional 
status, hygiene, etc., so a similar study in a larger 
sample and with control over these variables are 
recommended to draw more definite conclusions. 
However, the findings of this study can be utilised 
to reduce further complications of phlebitis through 
timely management using either glycerin 
magnesium sulphate or heparin benzyl nicotinate.   

CONCLUSIONS 
Both glycerin magnesium sulphate and heparin 
benzyl nicotinate can be effective in reducing 
phlebitis among children up to 24 hours of its 
application, but more applications do not provide 
much benefit. Thus, an alternative method needs to 
be identified to treat phlebitis lasting or that seems 
to be lasting for over a day.  

REFERENCES  
1. Gopalkrishnan S, Kamble P. Effectiveness of Guggul Application on Intravenous Infiltration. Int J Healthc Sci. 

2015;2(2):362–7.  

2. Saji J, Korula SV, Mathew A, Mohan L. The incidence of thrombophlebitis following the use of peripheral 
intravenous cannula in post-operative patients a prospective observational study. IOSR J Dent Med Sci Ver I. 
2015;14(6):2279-861. doi:10.9790/0853-14610104. 

3. Nagpal P, Khera GK, Kumar Y. A study assess the clinical pattern of phlebitis among children admitted in selected 
hospital of Ambala, Haryana. Nurs Midwifery Res J. 2015;11(2).  

4. Bolta M, Urreya AM. Phlebitis in children. Rev Enferm. 2004;27(9):48–9. PMID 15526578 

5. Cho YH, Yen LL, Yu KL, Chen HL, Chan CC. Reducing the incidence of phlebitis related to intravenous injection 
in pediatric patients. J Nurs. 2015;62(3):49-57. doi:10.6224/JN.62.3S.49 

J Nepal Paediatr Soc Vol 40 Issue 1 Jan- Apr 2020 !25

Table 5. Comparison of the effectiveness of glycerin magnesium sulphate and heparin benzyl nicotinate application 
on VIP Score 

VIP Score Experimental Group Control Group t value p value

N Mean SD N Mean SD

Before 
Intervention

22 2.95 0.79 21 2.62 0.59 1.58 0.122

At 12 hours 22 1.82 0.85 21 2.14 0.85 -1.25 0.219

At 24 hours 22 0.82 1.14 21 1.14 1.11 -0.95 0.349

At 36 hours 9 0.89 1.36 13 1.08 0.86 -0.39 0.695

At 48 hours 4 1.25 1.89 10 0.60 1.08 0.83 0.424



! !
Original Article Children with Phlebitis; Dahal AS et al.

6. Foster L, Wallis M, Peterson B, James H. A descriptive study of peripheral intravenous catheters in patients 
admitted to a paediatric unit in one australian hospital. J Infus Nurs. 2002;25(3):150-67. doi: 
10.1097/00129804-200205000-00003 

7. Srivastava T, Nageshwar V, Raju SK. Find the incidence of complications related to infuson therapy among the 
children admitted at paediatric ward in selected hospitals at Moradabad. J Harmon Res Med Heal Sci. 2016;3(3):
169–75.  

8. Ropp RC. Encyclopedia of the alkaline earth compounds. Kidlington: Elsevier; 2013. 152 p. 

9. Thomas M, Ezhilarasu P, Christopher J. Prevalence of phlebitis and comparison of the effectiveness of topical 
ichthammol glycerin and heparinoid application on phlebitis among patients receiving intravenous therapy. J Med 
Sci Clin Res. 2016;4(8):12265-71. doi:http://dx.doi.org/10.18535/jmscr/v4i8.96 

10. D’Souza BL, Shivakumar. Effectiveness magnesium sulphate crystal fomentation vs paste application for phlebitis 
among children receiving peripheral infusion who are admitted at selected hospital at Mangalore. Nitte Univ J Heal 
Sci. 2016;6(1):9-12. doi:10.1055/s-0040-1708608 

11. Susanna JD, D’Souza SW, Malarvizhi M. Effectiveness of fresh aloevera and glycerine magnesium sulphate 
application on phlebitis among children. Int J Curr Res. 2014;6(7):4-6. doi:https://doi.org/10.24941/ijcr.2017 

12. Viswambaran N, Shetty AP. Effectiveness of ice pack versus thrombophob gel for reducing intravenous infiltration 
in patients admitted in pediatric wards of selected hospitals, Mangaluru. Asian Acad Res J Multidiscip. 2015;1(29).  

13. Ravindra HN, Patel KD. A quasi experimental study to evaluate effectiveness of glycerin magnesium sulphate 
dressing on phlebitis among patients undergoing peripheral intravenous infusion in selected hospital, Vadodara. Int 
J Med Res Health Sci. 2015;4(3):527-30. doi: 10.5958/2319-5886.2015.00101.0 

14. Yambem M, Madhale M, Bagi D. A comparative study to assess the effectiveness of glycerin with magnesium 
sulphate versus heparin-benzyl nicotinate (thrombophob) ointment on managemet of thrombophlebitis among 
patients admitted in intensive care units (ICU) of selected hospital. Int J Sci Res. 2015;4(7):1458-61. doi: 
10.21275/23197064 

15. Sharma A. A comparative study to assess the effectiveness of cold application, heparinoid application and 
magnesium-sulphate application on superficial thrombophlebitis among patients admitted in selected hospitals of 
Gujarat. Int J Nurs Educ. 2016;8(3):118-21. doi:10.5958/0974-9357.2016.00102.1 

16. Zhao Y, Hao Z, Zhang H, Shi J, Xie Y. Clinical re-evaluation of effects of different treatments to prevent from 
phlebitis induced by chansu injection. China J Chin Mater Med. 2011;36(20):2803-6. doi:10.4268/cjcmm20112012 

17. Das K. Effect of topical heparin jelly versus saturated magnesium sulphate fomentation for care of post IV 
cannulation phlebitis among children in a selected hospital, Kolkata. Int J Sci Res. 2018;7(8):884-6. doi: 10.21275/
ART2019671 

18. Kaur A, Rawat HCL, Kaur G. A quasi experimental study to assess the efficacy of hot fomentation vs glycerine 
magnesium sulphate paste vs ichthammol glycerine application in the treatment of peripheral infusion induced 
phlebitis among children admitted in selected hospitals of Faridakot, Punjab. Baba Farid Univ Nurs J. 2013;5(2):
56-64.  

19. Sen S. A quasi experimental study on effectiveness of magnesium sulphate fomentation vs potato juice application 
on phlebitis among sick children between 1-3 years receiving parenteral medicine in the pediatric ward of selected 
hospital, Gurugram, Haryana. Int J Manag Soc Sci. 2019;7(2):49-60.  

20. George SC, Tata SH. Effectiveness of magnesium sulphate crystal fomentation versus glycerin magnesium sulphate 
paste application for phlebitis among children receiving peripheral infusion in Krishna hospital. Int J Sci Res. 
2016;5(4):515-19. doi:10.21275/v5i4.nov162619 

21. Ali R, Rahman J, Tamang EL, Kochhar A. A quasi experimental study to assess the effectiveness of cold application 
versus glycerin magnesium sulphate application in relieving phlebitis among patients receiving intravenous therapy 
in a selected hospital of Delhi. Res Rev J Surg. 2016;5(2):7-11. doi: 10.37591/rrjos.v5i2.1444 

22. Varghese AT, KT M. Effectiveness of magnesium sulphate with glycerine versus cold compress on patients with 
peripheral intravenous cannula induced phlebitis. Asian J Pharm Clin Res. 2018;11(10):275-8. doi:https://doi.org/
10.22159/ajpcr.2018.v11i10.26289 

J Nepal Paediatr Soc Vol 40 Issue 1 Jan- Apr 2020 !26



! !
Original Article Children with Phlebitis; Dahal AS et al.

23. Bansal T, Kumar P, Vashist G. A study to evaluate the efficacy of topical quick penetrating solution of heparin in 
p r e v e n t i n g t h r o m b o p h l e b i t i s . I n d i a n A n a e s t h F o r u m . 2 0 1 9 ; 2 0 ( 2 ) : 9 5 - 8 . d o i : 1 0 . 4 1 0 3 /
TheIAForum.TheIAForum_73_18  

24. Sah C, Kumar SS. Effectiveness of Heparin, Glycerin magnesium sulphate and moist heat application on infiltration 
and extravasation among IV cannulation patients. Nurs J Ind. 2018;109(1):12-14.  

25. Basu B, Kaur S, Singh RS, Medhi B. Comparison of efficacy, safety and pharmacoeconomic evaluation of 
ichthammol glycerine, heparinoid preparation and magnesium sulphate glycerine application on the reduction of 
post cannulation phlebitis: a randomized observer blind clinical study. Glob Sci J. 2017;5(11):142-62.  

26. Saini B, Paul P. Effectiveness of cold application, heparinoid application and magnesium sulphate application on 
superficial thrombophlebitis among patients. Int J Nurs Stud. 2011;2(1).  

27. KC A, Parajuli P, Mehta RS, Mandal G. Effectiveness of magnesium sulphate with glycerin dressing versus 
heparinoid ointment application on management of phlebitis among patients admitted in selected wards of BPKIHS. 
Mod Res Inflamm. 2019;8(4):45-61. doi:10.4236/mri.2019.84004  

J Nepal Paediatr Soc Vol 40 Issue 1 Jan- Apr 2020 !27


