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ABSTRACT

PE is a preventable cause of death among hospitalized patients. The mortality related to PE can be as high as 24%
but early treatment is highly effective. A standard CTA stroke protocol examines the neurovasculature from the
aortic arch to the vertex of the head, providing additional information on the angiography of the upper lobes of the
lung including the hilum. Our study is a hospital based retrospective study, about 327 CT scans were studied done
over a period of 3 months with properly followed CT stroke code protocol as per the department policy. Out of the
studied 327 cases, 322 (98.5%) were negative and 5 (1.5%) cases were positive. Out of the 5 positive cases 3 (0.9
%) were detected by the first reporting neuroradiologist and 2 (0.6%) were missed on initial reporting. These 2
cases were retrospectively detected by the team which consisted of two neuroradiologist, a fellow and a 3™ year

resident.
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AIS (Acute Ischemic Stroke).

INTRODUCTION

Incidence of PE is estimated to be approximately 60 to
70 per 100,000, of the general population.™ Pulmonary
embolism is major health problem that can be the source
of significant morbidity and mortality. PE is a
preventable cause of death among hospitalized
patients.” The mortality related to PE can be as high as
24%,") but early treatment is highly effective. Deaths
occurring in first week after a large stroke are primarily
due to direct effect of brain injury, while deaths
occurring subsequently are due to preventable medical
conditions like PE."! Modern preventive therapy for
VTE on a stroke unit can substantively reduce the
occurrence of this common stroke-related morbidity. As
per the research by Jitphapa (2013) PE occurred in nearly
1% of acute ischemic stroke patients.®™ It may be related
to an underlying pro-thrombotic state. Patients with PE
are at increased risk of paradoxical embolism due to
increased cardiac pressure.

A standard CTA stroke protocol examines the
neurovasculature from the aortic arch to the vertex of the
head, providing additional information on the
angiography of the upper lobes of the lung including the
hilum. Imaged pulmonary vasculature in CT scans done
as per stroke protocol is quickly glimpsed or even
sometimes overlooked by the reading radiologists in the
setting of stroke code activation mainly due to the

limited time available for prompt decision making thus
an incidental pulmonary embolism can be missed.

Hypotheses/Research Question

To identify the incidence of pulmonary embolisms and
its detection rate in CT scans done as per stroke code
protocol

Literature Review

e Jitphapa (2005) unsuspected pulmonary embolism
was present in 20 (3.4%) of 581 patients who have
don[%] CT scans of the chest for other reasons than
PE.

e PE was identified in 10 out of 440 patients, an
incidence of 2.23%, was described by Farrell C
(2009)1"!

e Karius (2018) suspected PE was found in 0.3%
incidence of PE in patients imaged for cardiac
assessment utilizing ECG-gated coronary CT
angiography.

e Winston (1996) has found Incidental pulmonary
emboli were detected in approximately 1% of
patients who underwent contrast-enhanced CT of the
chest.®

Methods & Data Collection

It is tertiary care hospital based retrospective study
where about 327 CT scans were studied done over a
period of about 3 months with properly followed CT
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stroke code protocol as per the department policy. All the
scans were already reported by neuroradiologists, then
retrospective review of the cases was carried out by a
team of two neuroradiologist, a fellow and a 3™ year
radiology resident, with particular focus on visualized
pulmonary vasculature.

Incidental findings will be classified into two groups;
positive for pulmonary embolism or negative for
pulmonary embolism and then further categorized into
missed or detected following retrospective review of the
report.

Inclusion and Exclusion criteria
The data was collected through retrospective descriptive
observation from the RIS and PACS systems of 327

Data Presentation/Findings
Table 1: Showing collected data and analysis.

patients, the data collected were based on the inclusion
criteria which is (any case done as per stroke code
protocol in KFMC CT departments from the period 1% of
January 2009 to 25" of march 2019. There are no
exclusion criteria. The data was analyzed by the SPSS.

Limitations

The population of interest is limited to the patients whom
presented with AIS to our institution (KFMC) and may
not widely represent the scale of patients with AIS in
general population. The size of the sample is small, and
it may not give an accurate estimation.

Pulmonary . 0 (neuroradiologist) N (%0)

Embolism (our observation) N (%) Not detected Detected | Negative
Negative 322(98.5) 0(0) 0(0) 324(99.1)
Major 2(0.6) 0(0) 2(0.6%) 0(0)
Segmental 2(0.6) 1(0.3) 1(0.3) 0(0)
Sub-segmental 1(0.3) 1(0.3) 0(0) 0(0)
Total detected 5(1.5) 2(0.6) 3(0.9) 327(100)

Table explanation- Total 327 cases were studied, out of
which 322 (98.5%) were negative and 5 (1.5%) cases
were positive. Out of the 5 positive cases 3 (0.9 %) were
detected by the first reporting neuroradiologist and 2

Table 2: Statistical analysis.

(0.6%) were missed by him which were minor
pulmonary embolism. These 2 cases were retrospectively
detected by the team which consisted of two
neuroradiologist, a fellow and a 3" year resident.

Within our observation | Not detected N (%) | Detected N (%) | Kappa | P-value
Our observation 0(0%) 5(100%)
Neuroradiologist 2(40%) 3(60%) 0.7 0.0001

Two CT images showing maj

or bilateral pulmonary embolism.
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Incidence rate of PE in AIS patients is 1.5%. Considering
the negative cases as undetected cases, the reporting
Neuroradiologist didn’t detect 0.6% of positive cases.
Although the agreement factor Kappa was 0.7 reflecting
substantial agreement (Cohen Kappa) and there was a
significant difference between the two observers
(P=0.0001) regarding agreement level. However in such
a major and potentially life-threatening condition any
agreement level less than almost perfect agreement
should not be accepted.

CONCLUSION

Pulmonary embolism is a preventable life threatening
condition, hence it is mandatory to focus on pulmonary
vasculature in any post contrast exam specially taken in
arterial phase, which includes a part of the chest. As per
our study there is a 0.6 % chance of missing PE by a
qualified neuroradiologist. This is more pronounced
when there is high load of cases and quick reports are
needed.
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