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Traumatic SAH: When clinical rules miss what
matters
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Clinical decision ruleslike the Canadian CT Head Rule (CCHR) are invaluable tools for managing minor head
injuries and reducing unnecessary imaging, but they are not infallible. This case highlights how strict adherence
to such rules, without considering nuanced injury mechanisms like contrecoup, risks missing critical diagnoses

such as traumatic subarachnoid hemorrhage (tSAH).

The Pivot: Clinical decision rules like the Canadian CT Head Rule, while valuable for resource
management, may miss traumatic subarachnoid hemorrhage (tSAH) in cases with atypical presentations
or contrecoup injury mechanisms.

The Data: This case report describes a single patient where a rule-negative assessment, based on the
Canadian CT Head Rule, still led to a diagnosis of tSAH upon CT imaging.

The Action: Clinicians should integrate physician judgment and consider biomechanics of head trauma,
such as contrecoup injury, even when patients initially appear low-risk according to standard clinical
decision rules.

The Case
A patient presents following afall, initially appearing low-risk based on standard assessment. Application of the

Canadian CT Head Rule suggests imaging is not immediately necessary. However, the mechanism of injury involves
asignificant impact with a subsequent fall, raising suspicion for acontrecoup injury. Despite the patient meeting criteria
for a"rule-negative" assessment, a computed tomography (CT) scan is performed, revealing a traumatic subarachnoid
hemorrhage (tSAH). This unexpected finding challenges the reliance on clinical decision rules alone.

Guideline Context
The Brain Trauma Foundation (BTF) guidelines emphasize the use of clinical decision ruleslike the Canadian CT Head

Rule (CCHR) and the New Orleans Criteria (NOC) to reduce unnecessary CT scansin patients with minor head injuries.
These guidelines, whileval uablefor resource management, are not without their limitations. They aredesigned to identify
patients at high risk for intracranial injury, but they do not eliminate the possibility of missed diagnoses, especialy in
caseswith atypical presentations or injury mechanisms. The Eastern Association for the Surgery of Trauma (EAST) also
promotes selective imaging based on clinical criteria, but acknowledges the need for physician judgment in complex
cases. This case report highlights a scenario where strict adherence to these rules could have led to a delayed diagnosis,
potentially impacting patient outcome. This contrasts with the overarching principle of 'first, do no harm'.
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The Contrecoup M echanism and Diagnostic Surprise
The key hereis the contrecoup mechanism. A contrecoup injury occurs when the brain rebounds within the skull

following an impact, causing injury on the opposite side of the initial blow.5 This type of injury can be subtle and may
not always be apparent on initial examination. The patient might not present with typical signsand symptomsthat would
trigger immediate concern under standard clinical decision rules. In this particular case, the force dynamics resulted in
atSAH despite an ostensibly low-risk presentation. The diagnostic surprise underscores the necessity for athorough
understanding of biomechanics of head trauma.

Study Limitations
As a case report, this study's primary limitation isits generalizability. It describes asingle patient and, therefore, cannot

provide statistical evidence to support changesin clinical practice. Furthermore, the decision to deviate from the clinical
decision rule was based on the attending physician's judgment, which is subjective and may not be reproducible across
different clinicians or settings. One must also consider the potential for publication bias, where cases with unexpected
findings are more likely to be reported than those that align with expected outcomes. It also does not discuss the cost
implications of broader imaging or the potential for increased false positives and their management.

It also does not discuss the cost implications of broader imaging or the potential for increased false positives and their
management. The inherent subjectivity of clinical judgment, while crucial in thisinstance, also presents a challenge for
standardizing care and ensuring consistent outcomes across diverse clinical environments.

Clinical Implications and Future Directions
This case underscores the critical importance of integrating clinical decision rules with nuanced physician judgment,

particularly when eval uating mechanisms of injury that suggest a higher potential for occult trauma. While rules like
the CCHR are highly sensitive for detecting clinically significant injuries requiring neurosurgical intervention, they may
not capture all forms of intracranial pathology, especially those with atypical presentations or subtle biomechanical
signatures like contrecoup injuries. The patient'sinitial low-risk assessment, based on the CCHR, could have led to
discharge without imaging, potentially delaying diagnosis and intervention for the tSAH. This highlights a potential
gap in the current guidelines, which primarily focus on identifying high-risk features rather than explicitly guiding the
assessment of complex injury mechanisms in otherwise asymptomatic patients.

Future research should explore the development of enhanced clinical decision support tools that incorporate a more
detailed analysis of injury biomechanics, perhaps through advanced algorithms or machine learning models trained on
larger datasets that include cases with unexpected findings. Such tools could help flag patients who, despite appearing
low-risk by current rules, warrant further investigation due to specific injury characteristics. Furthermore, prospective
studies are needed to quantify the incidence of missed tSAH in CCHR-negative patients with specific mechanisms

of injury, such as significant impact leading to contrecoup phenomena. This would provide empirical datato inform
potential modifications to existing guidelines, balancing the imperative to reduce unnecessary imaging with the need to
prevent missed diagnoses.
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Therole of advanced imaging techniques, such as susceptibility-weighted imaging (SWI) or fluid-attenuated inversion
recovery (FLAIR) sequences on MRI, in detecting subtle tSAH not visible oninitial CT scans, also warrants further
investigation in this specific patient population. While not practical for routine emergency department use due to cost
and accessibility, understanding their diagnostic yield in selected "rule-negative" but high-suspicion cases could refine
diagnostic pathways. This case serves as a powerful reminder that clinical medicine is an art as much as a science,
demanding a holistic approach that transcends algorithmic adherence. It reinforces the principle that while guidelines
provide a valuable framework, they should always be interpreted within the context of individual patient presentations
and the clinician's expert judgment.

Ultimately, the goal isto optimize patient safety and outcomes. This requires a continuous re-eval uation of current
practices, an openness to challenging established norms when presented with compelling evidence, and a commitment
to fostering aculturewhere physician intuition, informed by adeep understanding of pathophysiology and biomechanics,
is valued alongside evidence-based guidelines. The bal ance between avoiding over-investigation and preventing missed
diagnoses remains a dynamic challenge in emergency medicine, and cases like this provide invaluable learning
opportunities to refine our approach.

CLINICAL IMPLICATIONS
The most striking consequence of this case is the potential for clinical decision rules, while valuable, to instill a
false sense of security. Strict adherence to tools like the Canadian CT Head Rule (CCHR) or the New Orleans
Criteria (NOC) can lead to missed diagnoses in atypical presentations. This single case highlights that even
when a patient is "rule-negative," a significant injury like a traumatic subarachnoid hemorrhage (tSAH) can
still be present. This underscores the enduring importance of clinical acumen and a thorough understanding
of injury biomechanics.

For clinicians, this means embracing a nuanced approach to head trauma assessment. While guidelines from
the Brain Trauma Foundation (BTF) and the Eastern Association for the Surgery of Trauma (EAST) are crucial
for resource management, they are not infallible. The contrecoup mechanism, where injury occurs opposite
the impact site, serves as a potent reminder that initial presentation may not reflect the full extent of intracranial
damage. We must remain vigilant and consider the full context of the injury, not just a checklist.

The industry, including developers of Al-powered diagnostic tools, must recognize these limitations. Algorithms
trained on typical presentations may struggle with subtle or complex injury patterns. While reducing
unnecessary imaging is a laudable goal, it must not come at the expense of patient safety. This case, though
limited in generalizability, serves as a critical flag for the ongoing development and validation of diagnostic
aids, ensuring they augment, rather than replace, physician judgment.

Ultimately, patient outcomes hinge on a balanced approach. We need robust clinical decision rules and
advanced imaging, but also experienced clinicians who can interpret the subtle cues of trauma. This case
does not advocate for universal CT scanning, which would have significant cost and radiation implications.
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Instead, it calls for a thoughtful integration of evidence-based guidelines with the art of medicine, ensuring
that "first, do no harm" remains our guiding principle.

EDITORIAL & Al STANDARDS
Al tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No Al-generated conclusions appear in The
Life Science Feed without editor verification against the primary source.
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