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ABSTRACT

Introduction: Advancements in Computed Tomography (CT) have
been continuously updated with the intravenous administration of
contrast media, which enhances the visibility of internal organs
and structures in CT scans. Contrast media administration often
alters blood pressure.

Aim: To observe the blood pressure variations among patients
undergoing Contrast-enhanced Computed Tomography (CECT)
thorax and Non Contrast Computed Tomography (NCCT) thorax.

Materials and Methods: A cross-sectional study was conducted
at the Department of Radiodiagnosis and Medical Imaging at
Yenepoya Medical Hospital, Deralakatte, Mangaluru, Karnataka,
India from February 2022 to August 2022. Patients who underwent
examinations of NCCT thorax and CECT thorax within the age
group of 20-80 years, involving 62 participants (31- CECT,
31- NCCT) were included. Intravascular contrast material was
administered to the patient during a CECT thorax scan. One reader
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independently recorded the Systolic Blood Pressure (SBP) and
Diastolic Blood Pressure (DBP) five minutes before and five minutes
after the venous phase in the CECT thorax and five minutes prior
to and five minutes after in the NCCT thorax group. A paired t-test
was used for the comparison of SBP and DBP within the group.

Results: The mean SBP before the scan was 120.7 mmHg
{Standard Deviation (SD)=13.6} and after the scan was 130.7+12.1
mmHg. The mean DBP before the scan was 78.9+8.9 mmHg, and
after the scan was 84.2+12.0 mmHg, respectively, before and after
the injection of contrast. Therefore, a significant difference was
found in the mean SBP and DBP before and after the injection of
contrast within the CECT thorax group.

Conclusion: There was anincrease in blood pressure in patients
who had undergone CECT thorax in both males and females.
Hence, evaluating BP will provide awareness of different
risk factors that can be caused due to the administration of
contrast media.

Contrast-enhanced computed tomography, Diastolic blood pressure,

Non contrast computed tomography, Systolic blood pressure

INTRODUCTION

Computerised axial tomography is another name for CT. The CT
scanner was developed by a partnership between an inventive
engineer, Godfrey Hounsfield, who designed the machine, and a
great neuroradiologist, James Ambrose, who established its clinical
utility. It is invaluable in establishing the diagnosis and is highly
acceptable to patients. The growth of CT is a fascinating story of
scientific achievement [1].

Advancements in CT have been continuously updated with the
intravenous administration of contrast media [2]. Radiographic
contrast media are a group of medical drugs used to improve the
visibility of internal organs and structures in CT [3]. The intravenous
administration of contrast media often alters blood pressure [4].
Measurements of blood flow, blood pressure, and heart rate made it
possible to analyse the time relationship between the haemodynamic
changes after the injection of contrast medium [5].

The force applied by the circulating blood on the walls of the blood
vessels is defined as blood pressure. The maximum pressure in the
main circulation during systole as the heart contracts is known as
SBP. The SBP should be 120 mmHg and lies in the 110-140 mmHg
range. The minimum pressure reached during diastole, just before
the next systole, is known as DBP. The DBP should be 80 mmHg
and lies in the 60-80 mmHg range [6].

A mercury sphygmomanometer is considered the gold standard for
measuring blood pressure, but the general prohibition on mercury
devices has reduced its use in hospitals. Alternative methods,
such as automated electronic devices, are now used. The brachial
artery is the best place for measurement [7]. Blood pressure can
vary according to age and can be affected by factors such as diet,
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excessive alcohol consumption, and environmental factors [8]. Age-
related variation in blood pressure is based on pathophysiology
and includes affecting blood vessel wall thickening and stiffening,
as well as decreasing the speed and strength of cardiovascular
muscular contraction [9]. It can be observed that the mean SBP
and DBP can be higher in males compared to females [10].

The administration of contrast media may lead to kidney dysfunction,
especially in patients with pre-existing renal impairment and those
with diabetes. It can also cause cardiac-related problems like
vasodilation and an increase in coronary blood flow. Understanding
various risk factors and checking for them before using contrast
agents enables early detection and immediate treatment of adverse
reactions [3,11]. With these considerations, the current study
aimed at observing the blood pressure variations among patients
undergoing CECT thorax and NCCT thorax.

MATERIALS AND METHODS

This cross-sectional study was conducted in the Department of
Radiodiagnosis and Medical Imaging at Yenepoya Medical Hospital,
Deralakatte, Mangaluru, Karnataka, India from February 2022 to
August 2022. Approval from the Institutional Ethics Committee was
obtained (YEC2/947). Written informed consent was obtained from
all participants. Based on indications, they were allocated to 31
NCCT thorax and 31 CECT thorax patients (a total of 62 patients)
and were imaged with 128-slice CT scanners (Revolution EVO).
Sample size: Sample size estimation was performed using
G*power software.

Inclusion and Exclusion criteria: Samples based on the age group
between 20-80 years were included, and patients with a history
of hypertension, contrast allergy, age below 20 years and above
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80 years, and patients who were not willing to give consent were
excluded from the present study.

Study Procedure

Data were collected by instructing the patients to lie down on
the CT examination table for five minutes before taking BP
measurements. A sphygmomanometer was used to measure BP,
and measurements were taken by experienced staff. Intravascular
contrast material was administered to the patient during a CECT
thorax scan. The contrast media used was non ionic low-osmolar
water-soluble contrast media (lohexol injection USP 350 mg and
Contrapaque 350 mg) injected at a rate of 2-3 ml/sec for about
60-65 mL. One reader independently recorded the SBP and DBP
five minutes prior to and five minutes after the venous phase in
the CECT Thorax, and five minutes prior to and five minutes after
the NCCT thorax group. To determine the impact of intravenous
administration of contrast media on blood pressure variation, mean
SBP and DBP from both groups were compared.

STATISTICAL ANALYSIS

Data analysis was conducted using International Business Machine
(IBM) Statistical Package for the Social Sciences (SPSS) version
23.0. A paired t-test was used for the comparison of SBP and DBP
within the group.

RESULTS

The present study consisted of 62 patients who were further divided
into two groups, NCCT and CECT thorax, with 31 patients in each
group. There were 15 female and 16 male patients in each group.
The mean age of the NCCT thorax group was 51.6 years (SD=16.6)
and the mean age of the CECT thorax group was 51.9 years
(SD=16.2). The mean weight of the NCCT thorax group was
55.7 kg (SD=13.8) and the mean weight of the CECT thorax group
was 55.9 kg (SD=13.8). The mean BMI of the NCCT thorax group
was 22.3 kg/m? (SD=4.3) and the mean BMI of the CECT thorax
group was 22.8 kg/m?(SD=4.9).

Among the NCCT thorax group, the mean SBP before the scan was
124.0 mmHg (SD=10.5), and the mean SBP after was 121.3 mmHg
(SD=14.1). The mean DBP before and after the scan was 78.7 mmHg
(SD=8.5) and 76.3 mmHg (SD=11.3), respectively. Among the
CECT Thorax group, the mean SBP before and after the scan was
120.7 mmHg (SD=13.6) and 130.7 mmHg (SD=12.1), respectively.
The mean DBP before the scan was 78.9 mmHg (SD=8.9), and the
mean DBP after the scan was 84.2 mmHg (SD=12.0). Hence, the
authors found a significant difference in mean SBP and DBP before
and after the injection of contrast within the CECT thorax group.
There was no significant difference in mean SBP and DBP before
and after the study among the NCCT thorax group [Table/Fig-1,2].

Using the paired t-test, a significant difference in mean SBP and
DBP in males and mean SBP in females was observed in patients
who underwent a CECT thorax scan. No significant difference in
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[Table/Fig-1]: Bar chart shows SBP in NCCT thorax and CECT thorax before and
after the scan.

The paired t-test was used. There was a difference in mean SBP within CECT thorax group
(p-value=0.001) and NCCT thorax group (p-value=0.087) CECT thorax- SBP (<0.001%)
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[Table/Fig-2]: Bar chart shows mean DBP before and after NCCT thorax and CECT
thorax scan.

The paired t-test was used. There was a difference (p<0.05) in mean DBP within CECT thorax
group (p-value=0.001). NCCT thorax group (p-value=0.091)

mean SBP and DBP in the NCCT thorax group in females and
males [Table/Fig-3].

DISCUSSION

High blood pressure is a significant risk factor for various fatal and
non fatal cardiovascular and renal events, including myocardial
infarction, stroke, atherosclerosis, aortic aneurysm, hypertensive

Female Male
Variables Mean SD “t” p-value Mean SD “” p-value
Before 122.0 12.1 125.9 8.8
SBP 1.702 0.111 0.742 0.469
NCCT After 118.0 16.1 124.4 1.5
Thorax Before 80.0 9.3 775 7.7
DBP 1.557 0.142 0.808 0.432
After 76.3 12.8 76.3 10.2
Before 122.0 15.2 119.4 12.4
SBP -3.287 0.005* -5.506 <0.001*
CECT After 131.3 14.6 130.0 9.7
Thorax Before 78.7 1.3 79.1 6.4
DBP -1.974 0.068 -3.133 0.007*
After 83.3 15.4 85.0 8.2

[Table/Fig-3]: Comparison of SBP (mmHg) and DBP (mmHg) within the groups for each gender.

p-value less than 0.05 indicates statistical significance. (*Significant)
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heart disease, heart failure, peripheral artery disease, and end-
stage renal disease [12].

BP is altered in physiological and pathological variations.
Physiological factors like sex, body build, diurnal variation, sleep,
after exercise, and emotional conditions. Pathological variations
include hypertension and hypotension [13].

The present study showed an increase in SBP from 120.7+10.5 to
130.7+12.1 mmHg and DBP from 78.9+8.9 to 84.2+12.0 mmHg,
which was associated with intravenous administration of non ionic
low-osmolar contrast media in CECT thorax. A study similar to
the present was conducted by John AM and Yadav S, showing
a similar finding: an increase in both SBP from 116.64+6.349
to 128.08+6.489 mmHg and DBP from 77.33+6.351 to
87.19+5.95 mmHg was observed in CECT abdomen [14].

A study conducted by John AM and Yadav S found that the
increased blood pressure in the contrast-enhanced study was
induced directly by the contrast media and not solely by the bolus
effect [15]. These observations support the findings in the present
study that blood pressure in the CECT Thorax study was induced
directly by contrast media administration.

Nakano S et al., found hypertensive crises with the injection of non
ionic low-osmolar contrast media during CT examination, which
supports the findings in the present study of an increase in blood
pressure after contrast injection [16].

In a study by Kwon HM et al., in patients undergoing contrast
CT scans, they discovered a sudden decrease in blood pressure
following the injection of contrast material, determined by measuring
the QRS R amplitude from the Electrocardiogram (ECG) data
[17]. In the present study, blood pressure was measured using a
sphygmomanometer before and after contrast injection in CECT
Thorax, and the authors found an increase in blood pressure after
contrast injection.

Widmann G et al., conducted a study in which blood pressure and
heart rate were measured from 1-3 minutes after the administration
of contrast media and normal saline solution. They found that the
administration of lopromide resulted in systemic hypotension [18].
In the present study, the authors used lohexol contrast media,
which showed increased blood pressure after contrast injection,
and in the case of NCCT thorax, there was a slight decrease in
blood pressure.

Some animal studies reported the effect of non ionic intravenous
contrast media administration on blood pressure during CT scans.
Harnish PH et al., conducted a study on rabbits in which a
variation in blood pressure was observed with contrast media
injection and no changes in blood pressure with saline injection
[4]. The present study, performed on humans, observed blood
pressure variation with contrast media injection and slight variation
in NCCT thorax scan.

A study conducted by Morris TW et al., in which contrast media
was administered by the hand push method in rabbits, observed a
decrease in SBP [19]. This finding does not agree with the present
study, in which a pressure injector administered the contrast media.
The present study showed an increase in SBP after the injection of
contrast media.

A study conducted by Harnish PP et al., on male Wister rats used
two types of contrast media, lohexol, and diatrizoate. They found
that blood pressure increased by 23.2+2.9 mmHg in the diatrizoate
group and only 1.8+3.1 mmHg in the lohexol group [20]. In the
present study, the authors used only one type of contrast media
(non ionic contrast media), lohexol, which showed a difference in
blood pressure (SBP and DBP) before and after the injection of
contrast within the CECT thorax.
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Kent ST et al.,, conducted a study using an ambulatory blood
pressure monitoring device, which can identify compositions that
cannot be measured in the clinic. They found that SBP was 124+9
mmHg in men and 11849 in females, and DBP was 75+9 mmHg
in men and 73+9 mmHg in females [21]. In the present study, the
authors used a manual BP apparatus to measure blood pressure.
They found changes in SBP were 127.2+10.8 mmHg in men and
124.7+16.6 mmHg in females. DBP was 80.6+10.1 mmHg in males
and 79.8+14.4 mmHg in females. Both studies show that blood
pressure is higher in males compared to females.

The strength of the present study was that the authors used a
manual BP apparatus to check SBP and DBP, as it provides
accurate readings compared to the digital BP apparatus, and BP
measurement was conducted by one experienced staff nurse.
Future studies can be performed to check variations in serum
creatinine levels after CECT scans and in angiography cases.
Clinically, before using contrast agents, taking a blood pressure
reading allows for the early identification and prompt treatment of
any adverse reactions that can be caused by contrast agents.

Limitation(s)

The blood pressure measurement was biased because the
interobserver was not present, there were a limited number of
samples, and the cause of decreased blood pressure in the NCCT
thorax was unknown.

CONCLUSION(S)

Comparing BP variations before and after the scan in both groups,
the authors found an increase in blood pressure in the patients who
had undergone CECT Thorax. Understanding various risk factors
and checking for them before using contrast agents enables early
detection and immediate treatment of adverse reactions. Hence,
evaluating BP will provide awareness of the different risk factors that
the administration of contrast media can cause.
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