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ABSTRACT

Objective: Hemodynamic changes may occur with the rapid intravenous injection of contrast media due to the osmolality of contrast media. This 
study is aimed to evaluate the blood pressure variation during the administration of intravascular contrast media in contrast-enhanced computed 
tomography (CECT) of the abdomen.

Methods: The study was performed in 146 subjects, who underwent abdomen CT scan with 64-slice Philips Brilliance CT scanner in the department 
of radio-diagnosis and imaging. Using convenience sampling technique, 73 subjects who were referred for CECT abdomen scan and another 73 
subjects who were referred for non-CECT (NCECT) abdomen scan were included in the study. Among the CECT group, intravascular contrast media 
was injected into the patient during the scan. Both systolic and diastolic blood pressures were recorded just before and immediately after the scan 
in CECT and NCECT groups, by two readers independently. Mean systolic and diastolic blood pressure for both groups was calculated with standard 
deviation. The data were analyzed using repeated measures of ANOVA.

Results: Both systolic and diastolic blood pressures increased with the injection of contrast media among CECT scan group. No significant changes in 
systolic and diastolic blood pressure were found before and after the scan of NCECT group.

Conclusion: An increase in both systolic and diastolic blood pressures is associated with the intravascular administration of non-ionic low-osmolar 
contrast media.
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INTRODUCTION

The practice of intravenous administration of contrast media during 
computed tomography (CT) scan has been continuously updated with 
the gradual development of CT technology [1]. There will be potential 
side effects or adverse reactions with every medication [2]. Same 
way administration of iodinated contrast media can be followed by 
some adverse reactions based on the characteristics of radiopaque 
contrast media, and its occurrence ranges from 0.2% to 12.7% of 
contrast injections [3]. Significant hemodynamic changes with a rapid 
intravenous injection of contrast media have been observed which was 
related to the osmolality of contrast media [4]. The hypertensive crisis 
was reported with administration of intravascular contrast media in 
CT examination of patients with pheochromocytoma during the 1960s 
and 1970s [5, 6]. These procedures used high-osmolar ionic contrast 
media which is more prone to induce adverse reactions compared to 
non-ionic low-osmolar contrast media [7]. However, with the vascular 
administration of non-ionic contrast media during an interventional 
procedure, a decrease in blood pressure was reported [8].

Nowadays, most of the contrast-enhanced CT (CECT) scans are 
performed with non-ionic low-osmolar contrast media [9]. Hypertension 
is considered as one of the leading causes of cardiovascular disease 
which accounts for a large proportion of death and disability [10]. Since 
hypertensive crisis is reported with the administration of high-osmolar 
contrast media, administration of low-osmolar contrast media also 
needs to be evaluated for the occurrence of blood pressure variation. In 
this study, we aim to study the effect of intravascular administration of 
low-osmolar non-ionic contrast media on blood pressure during CECT 
examination of the abdomen.

METHODS

A prospective cross-sectional study was conducted on approval of the 
Institutional Research Committee, SOAHS, and Ethical Committee, 
Kasturba Hospital. Using convenience sampling technique, 73 subjects 
who were referred for CECT abdomen scan and another 73 subjects who 
were referred for non-CECT (NCECT) abdomen scan during the study 
period from March 2015 to March 2016 were included in the study. The 
patients with a history of hypertension and patients with delay scanning 
after contrast injection were excluded from the study. All the scans were 
performed using Philips, 64-slice Brilliance CT at the Department of 
Radio-diagnosis and Imaging, Kasturba Hospital, Manipal.

Intravenous non-ionic low-osmolar contrast media was injected at a rate 
of 4 ml/s among the subjects who underwent for CECT abdomen scan. 
Amount of contrast injected was based on the weight of the subject at a 
rate of 2 ml/kg, with a maximum amount of 80 ml. Systolic and diastolic 
blood pressure was measured just before the injection of contrast media 
and immediately after the portal venous phase of abdomen scan, using 
a sphygmomanometer, with the patient lying on the examination table. 
Blood pressure was measured twice with two independent readers 
who are blind to the injection of contrast media to avoid the reader 
bias. In case of NCECT patients, blood pressure was measured just 
before the scan and immediately after the scan with the patient lying 
on the examination table, by two readers separately. The gap between 
two measurements was within 5 min. Mean systolic and diastolic blood 
pressure for both groups was calculated with standard deviation.

Mean systolic and diastolic blood pressure before and after the injection 
of contrast media was compared to find out the effect of intravascular 
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contrast media on blood pressure among CECT group. Mean systolic 
and diastolic blood pressure before and after the NCECT scan group was 
compared to find out the blood pressure variations that can arise due 
to anxiety during the scan. The data collected during this study were 
analyzed using repeated measures of ANOVA with 95% confidence 
interval. All statistical analyses were done using SPSS 16.0.

RESULTS

The mean of systolic blood pressure is summarized in Table 1. Among 
the patients who underwent for CECT scan, the mean systolic blood 
pressure after the administration of intravenous contrast media was 
raised to 128.08±6.489  mmHg from 116.64±6.349  mmHg. However, 
among NCECT group, minute increase in systolic blood pressure was 
noted between pre-  and post-scans from 119.59±5.188  mmHg to 
120.14±5.832 mmHg.

While comparing the systolic blood pressure after the scan in CECT and 
NCECT abdomen, a statistically significant increase in systolic blood 
pressure was observed with contrast injection (p<0.050)

The mean of diastolic blood pressure is summarized in Table 2. 
The mean diastolic blood pressure after the administration of 
intravenous contrast agent in CECT was found to be increased from 
77.33±6.351  mmHg to 87.19±5.95 mmHg (Fig. 2). Among NCECT 
group, the mean diastolic blood pressure before and after the scan was 
80.41±6.495 mmHg and 81.51±7.102 mmHg, respectively.

While comparing the diastolic blood pressure after the scan in CECT 
and NCECT abdomen, a statistically significant increase in diastolic 
blood pressure was observed with contrast injection (p<0.050).

DISCUSSION

In our study, we analyzed the variation in systolic and diastolic blood 
pressure before and after injecting the contrast media in CECT abdomen 
scan. We also analyzed the same in NCECT abdomen scan to comment 
on the blood pressure variations that can arise due to anxiety during 
the scan. In CECT group, an increase in both systolic and diastolic blood 
pressures was observed with intravascular administration of low-
osmolar contrast media. Among NCECT group, a very slight increase 
in systolic and diastolic blood pressure was observed, but it was not 
clinically significant.

A study which supports our finding was conducted by Sachiko et al. in 
which hypertensive crisis was reported with the injection of non-ionic 
low-osmolar contrast media during CT examination [9]. They suspected 
an additional release of catecholamine triggered by the injection of 
contrast media which lead to the hypertensive crisis. Catecholamine 
level after the injection of contrast media was not done in our study. 
However, Bald et al. found that intravenous low-osmolar contrast 
administration during CT did not induce catecholamine release which 
increases blood pressure [11].

Some studies were done in animals which reported the effect of non-
ionic intravascular contrast media administration on blood pressure 
during CT scan. Harnish et al. performed a study on the rabbit in which it 
was observed a variation in blood pressure with contrast media injection 
and no changes in blood pressure with saline injection [12]. The author 
concludes that systemic blood pressure increases significantly with 
contrast administration which agrees with the present study. Whereas, 
a study conducted by Morris et al. in which contrast media was 
administrated by hand push method in rabbit observed a decrease in 
systolic blood pressure [4]. This does not agree with the present study 
in which contrast media was administered by pressure injector. A rise in 
intracarotid systolic blood pressure was observed in the dog by Saithoh 
et al., during the interventional procedure while injecting contrast media 
through the catheter into the carotid artery [13]. These observations are 
supporting the current studies observation, which states that contrast 
administration causes an increase in blood pressure.

CONCLUSION

By analyzing the blood pressure variation during the CECT abdomen 
scan, we concluded that an increase in both systolic and diastolic blood 
pressures is associated with intravascular administration of non-ionic 
low-osmolar contrast media. Further studies can be done by involving 
the measurement of catecholamine immediately after the contrast 
injection.
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