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Establishment of peripheral intravenous catheter
for pediatric patients in the emergency department:
who and how?
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Purpose: Peripheral intravenous cannulation (PIC) for children is technically difficult. We aimed to investigate factors
associated with the primary success of PIC for children in the emergency department (ED).

Methods: This prospective observational study was conducted on children younger than 3 years who visited the ED from
September 2014 to August 2015. The children undergoing primary success, defined as success at the first attempt, comprised
the success group. Using a case report form, information about the children (age, sex, and weight), practitioners’ occupation
(doctors, nurses, emergency medical technicians [EMTs]), treatment venue, insertion site of PIC, presence of guardians, and
use of auxiliary devices were collected and compared between the success and failure groups. Multivariable logistic
regression models were constructed to identify factors associated with the primary success.

Results: Of 439 children, 271 underwent the primary success (61.7%). The success group showed older age, heavier weight,
and higher proportion of EMT. No differences were found in treatment venue, insertion site, and presence of the guardian. We
found that patients’ age (odds ratio [OR], 1.03; 95% confidence interval [CI], 1.003-1.1), and practitioners’ occupation (EMT;
OR, 3.0; 95% Cl, 1.9-4.7, compared with doctors) were the factors associated with the primary success.

Conclusion: Practitioners’ occupation (EMT) and children’s age (older) may be associated with the primary success of PIC. It
may be helpful to have specialized personnel when performing PIC on children in the ED.
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Children undergoing
attempts of PIC in the ED
(N =627)

172 children excluded
(aged 3 years or older)

Children younger
than 3 years
(N = 455)

16 children excluded
(insufficient data)

Children enrolled
(N =439)

Fig. 1. Flowchart for the selection of patients. PIC: peripheral
intravenous cannulation, ED: emergency department.
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Table 1. The primary success rates according to the number of attempts of peripheral intravenous cannulation
No. of patient No. of success Cumulative
Attempt (N = 633) (N =383) Success, % success, %
Ist 439 271 61.7 61.7
2nd 147 84 571 80.9
3rd 35 22 62.9 859
4th 9 5 55.6 87.0
5th 3 1 333 87.2
Table 2. Comparison of variables between the success and failure groups
Variable Su(c;ezss;rl(;up Fiﬂ;r: 1g6r;);1 P P value
Age, mo 12.6 + 9.1 10.1 + 8.7 0.005
Boys 153 (56.4) 103 (61.3) 0.316
Wt, kg 97 + 3.1 90 + 30 0.018
Occupation <0.001
EM physician 10 (55.6) 8(444)
EM resident 34 (39.1) 53 (60.9)
Intern 1(25.0) 3(75.0)
Nurse 8 (61.5) 5(38.5)
EMT 218 (68.8) 99 (31.2)
Treatment venue 0.604
Pediatric IV suite 198 (60.7) 128 (39.3)
Triage area 52 (66.7) 26 (33.3)
Resuscitation area 3(42.9) 4 (57.1)
Pediatric area 5(55.6) 4(44.4)
Others 13 (68.4) 6 (31.6)
Insertion site 0.444
Dorsum of hand 174 (61.5) 109 (38.5)
Dorsum of foot 70 (58.3) 50 (41.7)
Cubital fossa 27 (75.0) 9(25.0)
Presence of guardians 261 (62.0) 160 (38.0) 0.643
Auxiliary device 20 (29.4) 53 (72.6) <0.001
Time duration, min 6.034) 119 (64) <0.001
Values are expressed as mean + standard deviation or number (%).
EM: emergency medicine, EMT: emergency medical technician, IV: intravenous.
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Table 3. Multivariable logistic regression analysis

95% Confidence

Variable Odds ratio . P value
interval
Age, mo 1.03 1.003-1.1 0.024
Wt, kg 0.96 0.85-1.1 0.645
Occupation
Doctor* Ref Ref Ref
EMT 3.0 1.9-47 <0.001
Nurse 2.0 0.6-6.6 0.26

* Emergency medicine physicians and residents, and interns.
EMT: emergency medical technician.
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Appendix 1. A case report form for peripheral intravenous cannulation.

Aol W=} 7] & %] (Pediatric Vascular Access Report)
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