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You're gonna need a bigger boat

Roy Scheider, Jaws (1975)

Blunt cerebrovascular injury

Blunt cerebrovascular injury (BCVI) remains a key cause
of mortality and morbidity, thus proving a contemporary
discussion topic and a source of study due to the paucity of
available recommendations [1]. It consists of non-penetrat-
ing damage to the vertebral or carotid arteries due to stretch-
ing of the vessel following sudden and abrupt movements of
flexion, extension, or rotation of the head, either traumatic
or not. The consequences are intimal tear with exposure of
subintimal layers to the blood flow, consequent formation
of thrombi with possible lumen occlusion, or haematoma of
the vessel wall. A further possible evolution of the lesion is
the formation of a pseudoaneurysm. Both thrombus forma-
tion and lumen occlusion are responsible for ischaemia and
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stroke, whose diagnosis may be delayed by presentation at
onset, and sometimes by the availability and reliability of
radiological examinations.

Digital subtraction angiography vs
computed tomography angiography

To date, the two main used diagnostic approaches are digi-
tal subtraction angiography (DSA), the gold standard in the
detection of BCVI, and computed tomography angiogra-
phy (CTA). In order to help clinicians in choosing the most
appropriate test, several screening tools have been developed
to identify patients at risk of BCVI and limit the use of angi-
ography (Denver criteria and modified Memphis criteria are
the most commonly used ones) [2, 3]. Comparing DSA to
CTA, there are higher risks of procedure-related compli-
cations, such as stroke, pseudoaneurysm, and haematoma.
Moreover, DSA is not always available, and a delay in treat-
ment may depend on its choice [4].

Therefore, CTA gained prominence in BCVI diagnosis;
widespread availability in the emergency setting makes it
ideal as a primary imaging tool. In a meta-analysis by Rob-
erts et al. [5], the pooled sensitivity and specificity for BCVI
detection with CTA versus DSA were 66% and 97%, respec-
tively. The authors hypothesised that the lower sensitivity
of CTA might be due to an implicit variation in diagnostic
threshold across trauma centres. The lack of a standardised
diagnostic pathway limited the use of CTA due to the high
number of false negative results for BCVI. But CTA was
superior to DSA when patients were selected according to
the Denver screening criteria. Malhotra et al. showed CTA is
the optimal imaging strategy in high-risk BCVI patients [6].
Specifically, and despite the low sensitivity of CTA, their
cost-effectiveness analysis demonstrates the superiority of
this strategy over DSA in the setting of high-risk patients.

All studies considered were conducted on 16/32-channel
CTA, which may have represented a further disadvantage
for adequate sensitivity of the methodology. A subsequent
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Fig. 1 Use of digital subtrac-
tion angiography and computed
tomography (CT) angiography
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Treatment

study showed how 64-channel CTA significantly improved
sensitivity by 68% compared to the 51% previously reported
for 32-channel CTA [7]. Nevertheless, the majority of
false positives (62%) still occurred in patients at low risk
of events. It is safe to assume that improved CT equipment
technology will lead to improved diagnostic performance in,
the true Achilles’ heel of CTA: low-risk patients. But while
the results of Paulus et al. suggest this idea, the results of a
recent meta-analysis undermine this premise.

Kik et al. started from the above results and hypothesised
that 64-channel CTA could have comparable diagnostic
accuracy to DSA and could therefore replace it. The diag-
nostic accuracy estimates for CTA compared to DSA for any
form of BCVI were 64% for sensitivity and 95% for speci-
ficity. Estimates for individual districts were also reported,
showing an even higher sensitivity of CTA in BCVI_,, ;4 and
BCVI, ¢ pebra (70% sensitivity, 98% specificity in BCVI,, 4
and 70% sensitivity, 99% specificity in BCVI, . eprar)- In con-
trast to previous studies, however, subgroup analysis and
meta-regression show that there was no significant differ-
ence between studies based on publication year and the num-
ber of CT detector rows when calculating combined pooled
sensitivity and specificity of CTA for the detection of any
BCVI. The discrepancy was found only in the analysis by
artery and by patient, where the sensitivity of < 16-channel
CTA was significantly lower than > 16-channel CTA (63.1%
vs 70.3%). A valid interpretation of the results is provided
by the authors, who highlight a possible selection bias. Only
studies in which patients underwent both approaches were
analysed, which may have led to an underrepresentation
of patients with high-grade BCVI or even those with low-
grade dissections who are only screened when severe and/
or delayed neurological symptoms occur.
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We must therefore confront the evidence: CTA with
more channels (32—64 channels) did not increase diagnostic
accuracy compared to CTA with fewer channels (<16
channels). However, this is true when comparing these
two CTA-specific setups, which to date are outdated and
obsolete. This is why the recent results reported by Kik
et al. can only be our starting point, and their interpretation
as suggested by the authors is not unambiguous [8]. In
the digital era, implementation of machine learning, and
continuous improvements in technological innovation,
represented by newer CT scanners with 256-detector rows,
low kVp imaging, multi-energy reconstruction and different
post-processing 3D reconstruction, are the new standards.
Thus, it is pivotal to conduct research with last-generation
CT scanners, using advanced reconstruction software where
available. Extending the use of multi-detector CTA to all
centres, adopting protocols which assess this screening
methodology routinely to all suspected cases, should shortly
bridge the sensitivity gap between CTA and DSA (Fig. 1)
[9]. Indeed, it is pivotal to also consider CTA and DSA
as synergistic, in a logic of hybrid imaging suitable for
more comprehensive and multidimensional diagnostic and
prognostic assessment [10].
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