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Abstract

Introduction: Iodinated contrast media is the most commonly used drug in diagnostic 

radiology. In the United States alone, more than 50 million Computed Tomography (CT) 

studies are performed annually and about 50% of CT studies use intravenous iodinated 

contrast media. The adverse reactions to intravenous iodinated contrast media range from a 

mild inconvenience, such as itching associated with hives to a life-threatening emergency. 

The aim of the study was to determine the incidence of adverse reactions to intravenous non-

ionic iodinated contrast media in contrast enhanced CT examinations. 

Methods: This quantitative, exploratory-descriptive cross-sectional study was carried 

out in Department of Radiology and Imaging of Tribhuvan University Teaching Hospital 

(TUTH), Maharajgunj, Kathmandu. All the patients undergoing contrast enhanced computed 

tomographic examinations from 29th Jestha, 2068 to 30th Asar, 2068 (12th June 2011 and 

14th July 2011) were documented for the incidence of adverse reactions. Contrast reactions 

were categorized as mild, moderate, or severe according to American College of Radiology 

Guidelines. Descriptive statistics were calculated using SPSS soft ware.

Results: A total 423 cases were undergone CT scan using non-ionic low-osmolar contrast 

media. Out of 423 cases, 17(4.01%) adverse reactions were type I (mild). Not a single case 

of type II (moderate) reaction and type III (severe) reaction was observed. Type I reactions 

were mainly characterized by nausea, vomiting, headache, dizziness and rashes. Intensity of 

all events was light, with signs and symptoms receding spontaneously.

Conclusion: Adverse reactions to intravenous administration of a non-ionic contrast media 

are fewer and mostly mild reactions. Thus the use of non-ionic low-osmolar contrast media 

is an appropriate strategy for minimizing adverse reactions.
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Introduction

Since their advent in the 1950s, radiologic contrast media 

 !"#$ %#"&'()*&+*,#-$ -*!.+&/)*0$ *1!.*+.2$ 3') &(. $ ) #$

diagnostic value of contrast media is enormous, other less 

desirable side effects also occur (Freed et al)1. Adverse 

reactions to iodinated contrast medium happen, relatively 

frequently in daily work at imaging units, and their 

occurrence can range from light forms to life-threatening 

events. International studies indicate that these events 

occur in between 0.2 and 12.7% of contrast injections, 

depending on the type and characteristics of the radiopaque 

substance that is used (Katayama et al, 1990)2. Iodinated 

contrast media is the most commonly used drug in 

diagnostic radiology. In the United States alone, more than 

50 million CT studies are performed annually and about 

50% of CT studies use intravenous iodinated contrast 

media (Namasivayam, 2006)3. The adverse reactions to 

intravenous iodinated contrast media range from a mild 

inconvenience, such as itching associated with hives to a 
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adverse reaction associated with the use of intravenous 

contrast material. Other forms of adverse reactions include 

delayed allergic reactions, anaphylactic reactions, and 

'&0!'$)*//(#$-!1!.#$;<!--&8=$>??>@4. Typical reactions to 

contrast media include nausea and/or vomiting, scattered 

)&$#8)#+/*"#$(%)*0!%*!=$A%&+0 &/B!/)*0$%#!0)*&+=$ 6B&)#+/*&+$

(isolated) with compensating tachycardia, anaphylactoid 

reaction, vagal reaction, cardiovascular collapse, 

0&+"('/*&+$!+-$/#*,(%#$;C(/ $#)$!'=$DEED@5. In this study we 
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College of Radiology (ACR, 2010)6.

There are no national publications in Nepalese Radiology 

Services regarding the adverse effects of iodinated contrast 

1#-*!2$ G#+0#=$ ) */$ %#/#!%0 $ !*1#-$ )&$ F+-$ &()$ !A&()$ ) #$

incidence of adverse reactions presented by patients 

undergoing contrast enhanced computed tomographic 

#8!1*+!)*&+/$ 9*) $ *+)%!"#+&(/$ *&-*+!)#-$ +&+5*&+*0$

contrast, at the Tribhuvan University Teaching Hospital, 

(TUTH), Kathmandu. A further goal was to identify the 

frequency of these events and establish a parallel with 

results from international references. This knowledge 

can support care and management decisions, contributing 

)&$1&%#$H(!'*F#-$!+-$ /B#0*!'*,#-$0!%#$-#'*"#%6$ )&$ 0'*#+)/$

submitted to tomographies.

Methods

3$ H(!+)*)!)*"#=$ #8B'&%!)&%65-#/0%*B)*"#$ B%&/B#0)*"#$ /)(-6$
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Radiology and Imaging of Tribhuvan University Teaching 

Hospital (TUTH). Patients who underwent enhanced 

0&1B()#-$ )&1&.%!B *0$ #8!1*+!)*&+$ ;OPOQ@$ !)$ ) #$

/0 #-('#-$#8!1*+!)*&+$9#%#$*+0'(-#-2$N!)!$9#%#$0&''#0)#-$

) %&(. $!$%#.*/)%6$4%!1#9&%:=$F''#-$&()$1!+(!''6$-(%*+.$) #$
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assessed for the occurrence of immediate adverse reactions 

deriving from the use of intravenous iodinated contrast 

during the 30 minutes after the radiopaque medium was 

administered. At the end of the data collection period, a 

sample of 423 subjects was obtained. In all of these subjects 

non ionic iodinated contrast material was used. Among 

423 subjects, 390 received Ioversol (Optiray), 21 received 

S& #8&'$ ;T1+*B!H(#@=$ J$ %#0#*"#-$ S&B%&1*-#$ ;U')%!"*/)@$

and 9 received Iopamidol (Lek-pamidol). Parameters 

%#0&%-#-$*+0'(-#-$!.#=$/#8=$+!1#$&4$0&+)%!/)$1!)#%*!'=$)6B#$

&4$ #8!1*+!)*&+$ B#%4&%1#-$ !+-$ /#"#%*)6$ &4$ *+*)*!'$ !-"#%/#$

reactions. The contrast medium was injected via a 19- or 

>?5$.!(.#$A())#%V6$+##-'#$;0&++#0)#-$)&$!$>?$01$V#8*A'#$

polythene tube) inserted into an antecubital vein. The 

average volumes (dose) of contrast medium injected are 

listed in master chart. Descriptive statistics were calculated 

using SPSS v.17. 

W#8)=$*+$) #$%#/(')/$/#0)*&+=$F+-*+./$%#'!)#-$)&$#8)%!"!/!)*&+/$

of the radiopaque medium were described separately, as 

this is the local adverse effect for which different sample 

/(AX#0)$*+0'(/*&+$!+-$#80'(/*&+$0%*)#%*!$9#%#$!-&B)#-2

3-"#%/#$ %#!0)*&+/$ 9#%#$ 0'!//*F#-$ *+)&$ ) %##$ .%&(B/2$

O()!+#&(/$ %#!0)*&+/$ /(0 $ !/$ +!(/#!=$ "&1*)*+.=$ -*,,*+#//=$

headache and rashes were considered class I (mild) 

reactions. Dyspnea, bronchospasm, laryngeal edema and 

4!0*!'$#-#1!$9#%#$0'!//*F#-$!/$0'!//$SS$;1&-#%!)#@$%#!0)*&+/2$

Hypotension, loss of consciousness and cardiopulmonary 

arrest were considered class III (severe) reactions. If a 

B!)*#+)$#8B#%*#+0#-$1&%#$) !+$&+#$0'!//$&4$%#!0)*&+=$&+'6$

the more severe or higher class reaction was recorded.

Results

A total 423 patients under went non ionic contrast CT 

#8!1*+!)*&+2$T()$&4$M>J$Y!)*#+)/=$!-"#%/#$%#!0)*&+/$9#%#$

reported in 17 (4.01%). For gender wise distribution of 

adverse reaction cases, 9 (52.9%) were male and 8 (47.1%) 

were female. The age wise distribution of adverse reaction 

is depicted in table 1.

Adverse reaction among cases of different clinical history 

*-#+)*F#-$ 9#%#$ +!(/#!$ Z$ ;MD2>[@$ B!)*#+)/=$ -*,,*+#//$ *+$

4 (23.5%) patients, headache in 3 (17.6%), rashes in 2 

(11.8%) patients and vomiting was reported in 1 (5.9%) 

patient as shown in table 1. For the age wise distribution 

of adverse reaction patients, 9 (52.9%) were at the age of 

20-40 years, 3 (17.64%) cases were above 40 years and 5 

(29.41%) patients were below 20 years. For the contrast 

1#-*!$(/#-$*+$+&+$*&+*0$0&+)%!/)$OQ$#8!1*+!)*&+=$TB)*%!6$

used in 390 (92.2%), Omnipaque used in 21(4.9%), Lek 

pamidol used in 21 (2.1%) patients and Ultravist used in 3 

(0.7%) patients (Table 3.) 

Among the contrast media used, Optiray caused adverse 

reactions in 16 (94.1%) and Omnipaque caused adverse 

reaction 1 (5.9%) patient (Fig 3).

Table 1.Age wise distribution of adverse reaction

Age Number of cases

\>?$6#!%/ 5(29.4)*

20-40 years 9(52.9)

>40 years 3(17.6)

Total 17(100)

*parenthesis indicates percentage

Chand RB et al.,
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Table 2: Categorization of adverse reaction

Type of reactions Number of cases

N*,,*+#// 4(23.5)*

Headache 3(17.6)

Nausea 7(41.2)

Rashes 2(11.8)

Vomiting 1(5.9)

Total 17(100)

Parenthesis indicates percentage

Table3. Contrast media used in tomography examination

Types of contrast media Frequency

Lek-pamodol 9(2.1)

Omnipaque 21(4.9)

Optiray 390(92.2)

Ultravist 3(0.7)

Total 423(100)

Discussion 

Various materials are used for the contrast enhancement 

in different radiological procedures. Presently non ionic 

iodinated contrast materials are the most commonly 

used contrast media in contrast enhanced CT scans. 

Unfortunately, these materials are associated with various 

adverse reactions ranging from mild symptoms to life 

threatening cardiovascular collapse. 

We studied occurrence of contrast reactions in 423 patients 

9 &$ (+-#%9#+)$ 0&+)%!/)$ #+ !+0#-$ OQ$ #8!1*+!)*&+/$ *+$

one month duration. Only 17 out of 423 (4.01%) patients 

#8B#%*#+0#-$ +!(/#!=$ "&1*)*+.=$  #!-!0 #=$ %!/ #/$ !+-$

-*,,*+#//$ 9 *0 $9#%#$ 0'!//*F#-$ !/$1*'-$ ;)6B#$ S@$ !-"#%/#$

reactions by American College of Radiology (ACR, 

2010)6.  No moderate or fatal reactions occurred in the 

present study. Optiray (Ioversol) caused almost 94.1% of 

adverse reactions. This is probably because large subjects 

;E>2>$[@$%#0#*"#-$) */$0&+)%!/)$1#-*(12$W&$/*.+*F0!+)$/#8$

predilection was observed (male to female ratio =1.13). 

Nausea was the most common adverse reaction occurring 

in 41.2 % of patients. 

T(%$ F+-*+./$ !%#$ 0&+/*/)#+)$ 9*) $ &) #%$ /*1*'!%$ /)(-*#/2$

We found adverse reactions in 4.01% patients. In a study 

using large sample, Katayama et al found 3.13% adverse 

reactions with non ionic contrast medium2. In their 

study 0.04% severe adverse reactions were observed. 

However, in our study no severe adverse reactions were 

&A/#%"#-2$Q */$ 0&('-$ A#$ -(#$ )&$ /1!''$ /!1B'#$ /*,#$ *+$ &(%$

/)(-62$S+$/&1#$/)(-*#/$ !"#$!--%#//#-$) #$*+V(#+0#$&4$) #$

injection technique or contrast administration speed on 

the occurrence of adverse events, but these international 

research results are controversial. In this study, we found 

) !)$ !()&1!)*0$ 0&+)%!/)$ *+X#0)*&+$ /*.+*F0!+)'6$ *+0%#!/#-$

the occurrence of adverse reactions, manual injections 

provoked adverse reactions in 1 out of 17 (5.88%) of cases 

while injections through an injection bombs resulted in 16 

out of 17 (94.11%).

] #+$ 0&+/*-#%*+.$ ) #$ *+V(#+0#$ &4$ /&1#$ 0'*#+)$ %#'!)#-$

variables, literature (Katayama et al)2 reported higher 

prevalence rates for all adverse reactions in the age range 

4%&1$>?$)&$>E$6#!%/=$9*) $!$/*.+*F0!+)$-#0%#!/#$*+$4%#H(#+0*#/$

for each year added to the patient’s age. Hence, the younger 

the patient, the higher the probability of developing an 

immediate or late adverse reaction to iodinated contrasts. 

Similar results were obtained Munechika et al.7 In fact, in 

this study, the frequency of reactions peak at age 18 and 

!)$!.#$>E2$G&9#"#%=$+&$/)!)*/)*0!''6$/*.+*F0!+)$-*44#%#+0#$

occurred for adverse reactions in general in different age 

range.

Ansell et al8 have suggested that delayed rashes may be 

1&%#$0&11&+$) !+$*/$%#!'*,#-$!+-$N!"*#/$#)$!'9 found about 

D[$&4$*11#-*!)#$%!/ #/$*+$ */$/)(-62$<!+6$4!0)&%/$*+V(#+0#$

the risk of a reaction to radiographic contrast media. It has 

been reported that a history of allergy or atopic disease can 

increase the risk of reaction 1.5 to 10 fold. 

The overall incidence of adverse reactions in patients with 

allergy is about twice that in the general population. The 

incidence of adverse reactions is highest in third and fourth 

decades, and lowest at either end of the age spectrum. 

S+0*-#+0#$ &4$ %#!0)*&+/$ */$ #H(!'$ *+$ A&) $ /#8#/2$G*/)&%6$ &4$

%#!0)*&+$)&$B%#"*&(/$#8!1*+!)*&+/$*/$+&)$!$0&+)%!*+-*0!)*&+$

)&$ %#5#8!1*+!)*&+2$ Q #$ *+0*-#+0#$ */$ !BB%&8*1!)#'6$ J$

times that of the general population (Shehadi, 1975)10. 

Bettmann et al also concluded that the selective use of 

Low Osmolality Contrast Media (LOCM) is an appropriate 

strategy11. The decision whether to use non-ionic or low-

&/1&'!%*)6$ *&+*0$ 0&+)%!/)$ !.#+)$ %#1!*+/$ -*4F0(')2$ Q #$

1(0 $ .%#!)#%$ #8B#+/#$ &4$ ) #/#$ +#9#%$ 0&+)%!/)$ 1!)#%*!'/$

%#B%#/#+)/$ !$ /*.+*F0!+)$ !--*)*&+$ )&$ !'%#!-6$ '!%.#$  #!') 5

0!%#$0&/)/2$3') &(. $B%&1*/*+.=$) #$A#+#F)$&4$(+*"#%/!'$(/#$

of non-ionic and low-osmolarity ionic contrast media is 

not yet well documented (Cohan & Dunnick, 1987)12, The 

incidence of adverse reaction to non-ionic contrast media is 

the very much less.

Current non-ionic contrast media used in this study 

*/$ 0&+/*-#%#-$ ) #$ A#/)$ 4&%$ !''$ ) #$ OPOQ$ #8!1*+!)*&+/2$

<!+6$ -*44#%#+)$ #8B#%*1#+)!'$ -#/*.+/$  !"#$ A##+$ (/#-$ )&$

study adverse responses to contrast media, and each has 
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strengths and weaknesses. In this study, there are also some 

9#!:+#//#/$ !/$ 1!+6$ &4$ ) #$ !-"#%/#$ #44#0)/$ #8B#%*#+0#-$

by patients are subjective and recorded by inquiry to the 

patients. 

Conclusion

The non-ionic contrast media are the ideal contrast 

media for diagnostic imaging procedures, especially in 

OPOQ$ #8!1*+!)*&+/2$ W&+5*&+*0$ 0&+)%!/)$ 1#-*!$ !%#$ ) #$

low-osmolar contrast media and they show less adverse 

%#!0)*&+/$*+$!''$!.#$.%&(B/=$!+-$A&) $/#8#/2$

 !"#$%&'!('$"&)*)+&

Q #$ !() &%/$ -#0'!%#$ ) !)$ ) #%#$ */$ +&$ 0&+V*0)$ &4$ *+)#%#/)$

associated with the study.
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