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ABSTRACT 
 

Background: Contrast media enhances the outline of structures, and clarity of blood vessels along with body 

structures in Medical imaging. Usually iodine-based contrast media are used in various diagnostic angiographic 
procedures in children. 
Aim: To compare the amount of IV Contrast media utilized in various Diagnostic Angiographic Procedures varies 

from the standard amount in children ages from 2 months to 14 years by weight and how to reduce this amount. 
Method: An observational study was done in the Department of Pediatric Cardiology at The Children Hospital 

and Institute of Child Health, Lahore from Jun to December 2018 admitted for diagnostic and intervention at 
angiography department. The total volume of contrast injected to each patient was recorded in a proper way and 
result was analyzed. 
Results: A questionnaire was used for each patient, which was filled out on the basis of history. 85 patients 

53(62.35%) males and 32(37.65%) female with mean weight 15.93kg (SD 6.17998) were assessed. Descriptive 
statistics of contrast dose per weight showed that Mean of contrast dose per kg used was 8.79ml mean (SD 
3.31). Correlation between weight and contrast dose per kg showed a significant P-value <0.05 which means that 
there is significant relationship between contrast dose per kg in milliliter and weight of patients and we can adjust 
the contrast volume according to the weight of the patients to make accurate diagnosis in children. 
Conclusion: The amount of contrast media can be adjusted according to the weight of the patients. In Cath lab 

up to 8.5ml/kg contrast media can be used in children aged 1-5 year, weigh <10 kg, undergo procedures >60 
min, having heart rate >100bpm without any complication to make accurate diagnosis. 
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INTRODUCTION 
 

Contrast agents are radio-opaque materials used to 
enhance the visualization of internal structures in 
radiological imaging techniques such as, computerized 
tomography, angiograms and pyelograms. The contrast 
agents are classified via their water solubility as Ionic 
contrast media (Isopaque) and non-ionic contrast media 
(Ultravist). 

It is believed that nonionic, low-osmolality agents 
have fewer side effects and should be considered for 
universal use. American College of Radiology guidelines 
recommend that, nonionic agents should be used in 
patients who are at increased risk of adverse reactions; 
such as patients who have had previous contrast reactions, 
asthmatics or those with multiple allergies or illnesses that 
could be aggravated by contrast mediums; like renal 
insufficiency. The dosage of contrast media depends upon 
the age, weight and cardiac output of the patients. The 
does recommended for children over 2 years of age for the 
procedures requiring intra-arterial contrast is 1-2ml/kg and 
it is recommended that the total dose does not exceed 4 
ml/kg. For intravenous procedures the standard dose is 1-
2ml/kg with a recommendation not to exceed 3ml/kg as a 
total dose. 

The objective of the study was to compare the 
amount of contrast media utilized per weight in various  
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diagnostic and interventional angiographic procedures, and 
to see how the doses varied from the standard amount in 
children aged (2 months to 14 years) and the immediate 
contrast medium related side effects. 
 

MATERIALS AND METHOD 
 

An observational study was conducted in the Department 
of Pediatric Cardiology at The Children Hospital and 
Institute of Child Health, Lahore from June to December 
2017 in patients admitted for diagnostic or interventional 
angiography. The data is collected through Performa by 
convenient sampling technique. The inclusion criteria for 

sample collection was age between 2 months to 14 years 
without gender discrimination. The total volume of contrast 
injected to each patient was recorded in a proper way and 
results was analyzed. Hemodynamically unstable patients 
and babies below two months are excluded from the study.  

Data was collected from the institutional database of 
the division of angiography in the Department of Pediatric 
Cardiology of Children Hospital and Institute of Child 
Health, Lahore. Statistical data analysis technique by using 
SPSS version 23.0 was applied. 
 

RESULTS 
 

Total 85 patients undergoing angiographic procedures 
during the time specified were included in the study. 
Diagnostic angiography of each patient was performed and 
total contrast per weight in children aged 2 months to 14 
years was recorded. 
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A questionnaire was used for each patient, which was 
filled out on the basis of history. There was no gender 
specification in this study. Out of 85 patients 53(62.35%) 
were male and 32(37.65%) were female (Fig-1). 36(42.4%) 
patients were from age group of 1-5 years, 40(47.1%) were 
from age group of 5-10 years, 9(10.6%) were from age 
group of 10-14 years (Fig-2). Minimum weight is 8.00kg, 
maximum weight is 42.0kg, mean weight was 15.93 and 
standard deviation 6.17998 (Tab-1).  

Contrast dose per weight showed that Mean of 
contrast dose per kg was 8.79 mean and SD 3.31 with 
minimum 3.30 and maximum 20.0 contrast dose per kg. 
Correlation between weight and contrast dose per kg 
showed a P-value <0.05 indicating a statistically significant 
relationship between contrast dose per kg in milliliter and 
weight of the patient (Fig-3). Scatter plot shows between 
weight of the children and contrast media shows with 
increasing weight of children total contrast per weight is 
decreasing. 

Scatter plots showed that patient receiving higher 
dose of contrast were most likely to be in the age 1-5 year 
group and had weight<10 kg, undergoing procedures >60 
min and having heart rate >100bpm ((Fig. 4,5,6). In all 
cases that received more contrast, no adverse reaction 
attributed to contrast media were recoded. 
 
Figure-1:  Gender of patients (n=85) 

 
 
Figure 2: Age of patients (n=85) 

 

Table-1: Descriptive statistics of weight of patients (n=85) 

Minimum Maximum Mean St.deviation 

8.00 42.00 15.9376 6.17998 

 
Figure 3: Scatter plot between Weight and Contrast Dose per 
weight (kg) of patients (n=85) 

 
Figure 4:  Scatter plot between age groups and Contrast Dose per 
weight (kg) of patients (n=85) 

 
 
Figure 5: Scatter plot between heart rate and Contrast Dose per 
weight (kg) of patients (n=85) 
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Figure 6:  Scatter plot between duration of procedure and Contrast 
Dose per weight (kg) of patients (n=85) 

 
 
DISCUSSION 
 

Contrast solutions are basically classified into two groups, 
ionic and non-ionic media. The ionic media dissociate 
iodine into ionic particles in solution whereas the nonionic 
media do not dissociate into particles but dependon the 
hydrophilic moieties in their molecules for solubility. Most 
modern contrast agents are iodine based, which is an 
excellent agent for intravascular opacification, due to its 
high atomic number and chemical nature. 

Ultravist contrast medium has been established as 
being safe and efficacious in the pediatric population over 2 
years of age. Safety of Ultravist injections in these age 
groups has been established by evidence from adequate 
and well controlled studies in adults. In pediatric patients 
the optimal dose of Ultravist injection had not been 
established because different injection volumes, 
concentrations and injection rates had not been studied. 
Similarly, the relationship of the volume of injection with 
respect to the size of the target vascular bed nor the 
potential need for dose adjustment on the basis of altered 
and immature renal function has been established. 
Senthilanthan et al studied contrast media adverse 
reactions in the pediatric cardiac catheterization patients. 
They studied 2321 patients and 25% of their cases 
involved total contrast doses of >6 ml/kg. The occurrence 
of adverse events that were potentially related to contrast 
media was exceptionally low at 0.009%. Recorded adverse 
events were acute neurological changes and transient 
nephropathy. They also reported that patients receiving 
high doses >6 ml/kg had more complex cardiac anatomy 
and underwent higher risk procedures requiring longer 
procedure times that potentially allowed for improved 
clearance of the dye in relation to the duration of 
catheterization study. 
 
 
 
 

CONCLUSION 
 

It is concluded from this study that Amount of Contrast 
media can be adjusted according to the weight of the 
patients aged 2 moths-14 years. In Cath lab up to 8.5ml/kg 
contrast media can be used in children aged 1-5 year, 
weigh <10kg, undergo procedures >60 min, having heart 
rate >100bpm without any complication to make accurate 
diagnosis. 
Limitations: 

 Sample size was short. 

 Age of patients was limited (2 months-14 year) 

 Duration of study was short. 

 Only diagnostic angiographic procedures were 
included in this study as interventional procedures 
were excluded. 

 Only one center was used for data collection in this 
study. 
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