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ABSTRACT

Background: The computerized tomographic angiography (CTA) and the computerized tomographic perfusion (CTP) are
imaging techniques that help physicians in identifying and assessing the cases of acute ischemic stroke. Studies have
reported very low incidence of acute kidney injury in acute ischemic stroke patients who undergo these diagnostic
modalities. Objective: To determine the incidence of AKI following administration of iodinated contrast media in patients
presenting with acute ischemic stroke. Study Design: A prospective cohort study. Settings: A single large tertiary care
hospital in Karachi Pakistan. Duration: A total of 18 months from Jan 2020 till June 2021. Methods: The type of study is a
prospective cohort study conducted for a period of 18 months. The inclusion criteria were patients who presented to us
with signs and symptoms of ischemic stroke, with no visible hemorrhage on CT scan and undergoing CT angiography. To
perform the angiography procedure isotonic contrast of 1.5 ml/kg was injected at 4 ml/second. Results: A total of n=180
patients were included in the study, of which n= 108 were males and n= 72 were female. The mean age of the patients was
66.75 + 12.4 years. N= 86 patients were in group A with only CTA performed and n= 94 patients were included in group B
where patients underwent both CTA and DSA procedures. Out of 180 patients included n= 8 patients met our criteria for
the diagnosis of acute kidney injury. N= 2 of the patients were in group A and n= 6 of the patients were in group B having
a p value of 0.17. The mean change in creatinine levels of diagnoses AKI patients of the two groups were recorded as 0.25
£ 0.05 mg/dL in group A and 1.70 £ 2.43 mg/dL in group B. Conclusion: Our study showed that there is no significant
increase in the incidence of acute kidney injury in patients who undergo CT angiography for acute ischemic stroke.
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INTRODUCTION latest equipment and trained personnel, undergo
intraarterial thrombectomy. This procedure is also
associated with the exposure of the patient to iodinated
contrasts during Digital Subtraction Angiography

he computerized tomographic angiography (CTA)
and the computerized tomographic perfusion (CTP)

are imaging techniques that help physicians in (DSA).45678

identifying and assessing the cases of acute ischemic

stroke. Studies have reported very low incidence of acute As the risk associated with an exposure to the iodinated
kidney injury in acute ischemic stroke patients who contrast medium is directly proportional to the dose of
undergo these diagnostic modalities. This is only true for the medium utilized, multiple dosages will lead to a
patients with no history of renal diseases. >3 greater risk of acute kidney injury.®1® There have been

multiple studies which have explored this area, however
those studies often had several limitations, such as small
sample size, type of study being cross-sectional in nature

Besides the afore mentioned techniques, some of the
patients especially at centers which are equipped with the
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not allowing to establish causality or had different
interpretations of the definition of acute kidney injury.-
14 Hence the issue of acute kidney injury following
iodinated contrast medium is still considered a risk. The
aim of our study is to determine the incidence of acute
kidney injury following consecutive and multi-dosing of
iodinated contrast media in patients presenting with
acute ischemic stroke.

METHODS

The type of study is a prospective cohort study that is
conducted for a period of 18 months from Jan 2020 till
June 2021, at a single large tertiary care hospital in
Karachi Pakistan. All the participants signed an informed
consent to participate in the study, and when the patient
was unable to sign the consent for whatever reason, they
were either excluded from the study or their caretaker
provided consent. The study was approved by the
Departmental Research Ethics Committee. The inclusion
criteria were all the patients above the age of 18 years who
presented to us with signs and symptoms of ischemic
stroke, with no visible hemorrhage on CT scan and
undergoing computer tomographic angiography (CTA)
at our institute. The exclusion criteria were all the patients
who had missing data and situations where we lacked
baseline creatinine levels or the patients who were not
followed up for signs of acute kidney injury 48 hours after
performing the angiography procedure. All the imaging
was performed with a 64 section CT scanner and for
performing the angiography procedure isotonic contrast
of 1.5 ml/kg was injected at 4 ml/second. Afterwards a
bolus of 20 ml normal saline was administered. We set the
maximum volume of contrast material administered in
any one person at 100 ml. Various intra-arterial
procedures were performed as deemed necessary such as,
balloon angioplasty, carotid artery stent placement,
thrombolysis and mechanical thrombectomy among
others. Various variables such as patient demographics,
clinical, laboratory and radiographic findings along with
amounts of the contrast and other drugs utilized was
recorded in a predesigned proforma. A greater than 25%
rice in the serum creatinine value above the recorded
baseline levels 48 hours after the angiography procedure
was considered to be acute kidney injury. Patients were
divided in to two groups. Group A consisted of all the
patients who underwent the angiography procedure only
once hence got exposed to the contrast medium only
once. Group B consisted of patients who underwent the
digital subtraction angiography (DSA) as well. For
continuous variables we used the Mann-Whitney U test
or the student t test, and for categorical variables we used
the chi square test of the fisher exact test. Finally, a p value
of less than 0.05 was considered to be statistically
significant and we used IBM SPSS version 20 for windows
to perform the statistical analysis.
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RESULTS

A total of n= 180 patients were included in the study, of
which n= 108were males and n= 72 were female. The
mean age of the patients was 66.75 £ 12.4 years. N= 86
patients were in group A that is only CTA performed
hence single exposure to the contrast medium and n= 94
patients were included in group B where patients
underwent both CTA and DSA procedures, that is
exposed consecutively. The patient demographics and
other variables are provided in table 1. Out of 180 patients
included n= 8 patients met our criteria for the diagnosis
of acute kidney injury. N= 2 of the patients were in group
A and n= 6 of the patients were in group B having a p
value of 0.17 respectively. The mean change in creatinine
levels of diagnoses AKI patients of the two groups were
recorded as 0.25 £ 0.05 mg/dL in group A and 1.70 £2.43
mg/dL in group B respectively.

Table 1: Patient demographics and other variables

Group | Group P
Variable A B value
(n=86) | (n=94)
. 664+ | 671+
Age in years 115 131 0.708
Male 52 56
Gender Female 31 33 0.315
Cl.lromc Kidney 0 0 1.00
Disease
Heart Failure 1 10 0.01
Atrial
Co- fibrillation ? 47 0.00
morbidities | Prior Stroke 22 15 0.08
Smoking 19 20 0.93
Hyperlipidemia 8 6 0.43
Diabetes 29 20 0.06
Hypertension 51 56 0.88
History of contrast use 3 3 0.71
NSAIDs 13 11 0.51
.. 13.79 13.35
Hemoglobin in g/dL +16 +162 0.70
73+ 81+
%109
WBC count (*10%L) 27 27 0.12
mRS score at 3 mo of <3 85 86 0.10
Baseline NIHSS (IQR) 3 14 0.00
. .. 083+ | 091+
Baseline Creatinine (mg/dL) 0.22 035 0.06
.. 081+ | 098+
48-Hour Creatinine (mg/dL) 0.29 0.92 0.16
. .. -0.02+ | 010+
Change in creatinine (mg/dL) 012 0.80 0.17
Contrast administered for 94 +
CTA in ml BT 1 75 036
Contrast administered for 0 935+ NA
DSA in ml 15.6
Total contrast medium 95.01 187.03
. . + 0.00
administered +6.86 15.69
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DISCUSSION

Our study showed that increased use of the contrast
medium for the treatment of ischemic stroke when
utilized during the angiography procedures is not
associated with an increase in the incidence of acute
kidney injury in patients. These results are well aligned
with other studies. 10-15

We did not find any statistically significant differences
when it comes to acute kidney injury in the CTA and DSA
groups, however upon closer inspection we did observe
a trend that shows a higher occurrence of kidney insults
with consecutive and multiple doses of the contrast. It is
universally believed that the benefits of the endovascular
procedure are far out weighing the risks associated with
using the contrast medium. 45678

We recommend that care should be taken when
administering the contrast medium and the volume
administered should be monitored. Studies have
previously used different definitions of kidney injury
with changes in creatinine levels from 25% to 50% from
baseline or an increment of 0.3 to 0.5 mg/dl. 1015 In our
study we chose the lower limit of 25% hence our criteria
was more sensitive.

CONCLUSION

Our study showed that there is no significant increase in
the incidence of acute kidney injury in patients who
undergo CT angiography for acute ischemic stroke.

LIMITATIONS

Our study had some limitations as well. Firstly, the
sample size was small and all the patients were from a
single large tertiary care center of a large metropolitan
city. Secondly, few patients had to be eliminated from our
final study population as their data was incomplete due
to a variety of reasons, most common one being that the
patient left the hospital at an earlier time. Lastly, we
noticed that the co-morbidities were more prevalent in
patients in group B (that is those patients who received
both CTA and DSA respectively)

SUGGESTIONS / RECOMMENDATIONS

Through this study we suggest that contrast medium can
be administered for CT angiography with ischemic stroke
patients and the chances of developing acute kidney
injury following contrast is minimal.
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