Mini-CAT Draft: Rotation #4

Clinical Question: 32 year old male with no significant past medical history, presents to the emergency
department after a minor head injury sustained during a fall. He reports brief LOC but is currently alert
with a GCS of 15. He denies vomiting, severe headache, or neurologic deficits. The provider is
considering whether to obtain a CT scan of the head or apply a clinical decision rule to guide imaging.

Search Question: In adult patients presenting to the emergency department with mild traumatic brain
injury, does the use of clinical decision rules (e.g., Canadian CT Head Rule), compared to routine CT
imaging, reduce unnecessary imaging without increasing the risk of missing clinically significant brain
injuries?

Question Type: What kind of question is this? (boxes now checkable in Word)

OPrevalence OScreening O Diagnosis
OPrognosis OTreatment OHarms

PICO search terms:

J I C o
Adults w/ mild TBI Canadian CT Head Rule | Routine CT imaging Missed intracranial injury
Mild head trauma Decision tools (CCHR, CT all patients Sensitivity
NEXUS Head CT)
GCS 13-15 Risk stratification tools | Standard imaging CT utilization
Minor head injury Clinical decision rules

Search tools and strategy used:

(mild traumatic brain injury OR minor head injury OR head trauma) AND (Canadian CT Head Rule OR
clinical decision rule OR NEXUS head CT) AND (CT scan OR computed tomography) AND (sensitivity OR
specificity OR imaging reduction OR missed injury OR outcomes)

PubMed:

Mild traumatic brain injury CT imaging— 685 results

Mild traumatic brain injury CT imaging (within 5 years, systematic reviews, meta-analysis, randomized
controlled studies) — 19 results

Mild traumatic brain injury CT imaging (within 5 years, systematic reviews, meta-analysis, randomized
controlled studies, free full text, english) = 5 results




Google Scholar:

(mild traumatic brain injury OR minor head injury OR concussion) AND (emergency department OR ED)
AND (head CT OR computed tomography) — 3,160

(mild traumatic brain injury OR minor head injury OR concussion) AND (Canadian CT Head Rule OR
NEXUS Head CT OR clinical decision rules) AND (CT utilization OR imaging use OR unnecessary CT) AND
(systematic review OR meta-analysis) (Filter: since 2022, review articles)— 476

(mild traumatic brain injury OR minor head injury OR concussion) AND (Canadian CT Head Rule OR
NEXUS Head CT OR clinical decision rules) AND (sensitivity OR specificity OR diagnostic accuracy OR
missed intracranial injury OR clinically important brain injury) AND (systematic review OR meta-analysis)
(Filter: since 2022, review articles) = 265

Cochrane:

(mild traumatic brain injury OR minor head injury) AND (Canadian CT Head Rule OR NEXUS head CT OR
clinical decision rule) AND (computed tomography OR CT scan) — 12

(mild traumatic brain injury OR minor head injury) AND (Canadian CT Head Rule OR NEXUS head CT OR
clinical decision rule) AND (computed tomography OR CT scan) (filter: 2022-2026) — 1

TRIP Database:

P: mild traumatic brain injury OR minor head injury |: Canadian CT Head Rule OR NEXUS head CT OR
clinical decision rule C: routine CT OR computed tomography O: sensitivity OR specificity OR CT
reduction OR missed injury = 5

P: mild traumatic brain injury OR minor head injury |: Canadian CT Head Rule OR NEXUS head CT OR
clinical decision rule C: routine CT OR computed tomography O: sensitivity OR specificity OR CT
reduction OR missed injury (filter: 2022-2026) — 4

P: mild traumatic brain injury OR minor head injury |: Canadian CT Head Rule OR NEXUS head CT OR
clinical decision rule C: routine CT OR computed tomography O: sensitivity OR specificity OR CT
reduction OR missed injury (filter: 2022-2026, systematic reviews, meta-analysis, RCT) = 3

When selecting my articles, | focused on studies published within the last 5 years that provided
high-level evidence and directly addressed my clinical question. | prioritized systematic reviews and
meta-analyses because they provide a more thorough evaluation of CT usage and diagnostic accuracy in
patients with mild traumatic brain injury. | also included a diagnostic study that evaluated clinical
decision rules to ensure that | had evidence with real patient outcomes.

| used multiple databases, including PubMed, Cochrane, TRIP database and Google Scholar, to
ensure a well-rounded search strategy. Two of my selected articles were obtained through PubMed, as it
provided the most relevant and high-quality clinical studies. | also included one Cochrane systematic
review to incorporate high-level evidence, and one article from Google Scholar that provided additional
support on CT utilization and clinical decision-making.

My goal was to identify studies that evaluated whether clinical decision rules such as the
Canadian CT Head Rule and NEXUS Head CT could safely reduce unnecessary CT imaging without
increasing the risk of missing clinically significant intracranial injuries. | also considered emerging



strategies such as blood-based biomarkers to understand how future approaches may further optimize
imaging decisions.

Articles found:

1. Clinical decision rules in predicting computed tomography scan findings and need for
neurosurgical intervention in mild traumatic brain injury: a prospective observational study

Citation: Forouzannia, S. M., Najafimehr, H., Oskooi, R. K., Faridaalaee, G., Dizaji, S. R., Toloui, A.,
Forouzannia, S. A., Alavi, S. N. R., Alizadeh, M., Safari, S., Baratloo, A., Yousefifard, M., & Hosseini, M.
(2024). Clinical decision rules in predicting computed tomography scan findings and need for
neurosurgical intervention in mild traumatic brain injury: a prospective observational study. European
journal of trauma and emergency surgery : official publication of the European Trauma Society, 50(4),
1199-1207. https://doi.org/10.1007/s00068-023-02373-y

Article Type: Prospective observational study

Abstract

Purpose In this study, we will compare the diagnostic values of head CT decision rules in predicting the findings of CT
scans in a prospective multicenter study in university emergency departments in Iran.

Methods The primary outcome was any traumatic lesion findings in brain CT scans, and the secondary outcomes were death,
the need for mechanical ventilation, and neurosurgical intervention. Decision rules including the Canadian CT Head Rule
(CCHR), New Orleans Criteria (NOC), National Institute for Health and Clinical Excellence (NICE), National Emergency
X-Radiography Utilization Study (NEXUS), and Neurotraumatology Committee of the World Federation of Neurosurgical
Societies (NCWFNS) were compared for the main outcomes.

Results In total, 434 mild TBI patients were enrolled in the study. The NCWFNS had the highest sensitivity (91.14%) and
the lowest specificity (39.42%) for predicting abnormal finding in CT scan compared to other models. While the NICE
obtained the lowest sensitivity (79.75%), it was associated with the highest specificity (66.67%). All model performances
were improved when administered to predict neurosurgical intervention among patients with GCS 13-15. NEXUS (AUC
0.862, 95% CI 0.799-0.924) and NCWENS (AUC 0.813, 95% CI 0.723-0.903) had the best performance among all evalu-
ated models.

Conclusion The NCWFNS and the NEXUS decision rules performed better than the CCHR and NICE guidelines for predict-
ing any lesion in the CT imaging and neurosurgical intervention among patients with mTBI with GCS 13-15. For a subset
of mTBI patients with GCS 15, the NOC criteria have higher sensitivity for abnormal CT imaging, but lower specificity and
more requested CTs.

Keywords Traumatic brain injury - Brain injuries - Diagnostic imaging - Craniocerebral trauma - Complications -
Tomography - X-ray computed - Decision support systems - Clinical

2. Clinical Policy: Critical Issues in the Management of Adult Patients Presenting to the Emergency
Department With Mild Traumatic Brain Injury

Citation: American College of Emergency Physicians Clinical Policies Subcommittee (Writing Committee)
on Mild Traumatic Brain Injury; Valente JH, Anderson JD, Paolo WF, Sarmiento K, Tomaszewski CA,
Haukoos JS, Diercks DB; Members of the American College of Emergency Physicians Clinical Policies
Committee (Oversight Committee); Diercks DB, Anderson JD, Byyny R, Carpenter CR, Friedman B,
Gemme SR, Gerardo CJ, Godwin SA, Hahn SA, Hatten BW, Haukoos JS, Kaji A, Kwok H, Lo BM, Mace SE,
Moran M, Promes SB, Shah KH, Shih RD, Silvers SM, Slivinski A, Smith MD, Thiessen MEW, Tomaszewski
CA, Trent S, Valente JH, Wall SP, Westafer LM, Yu Y, Cantrill SV, Finnell JT, Schulz T, Vandertulip K. Clinical


https://doi.org/10.1007/s00068-023-02373-y

Policy: Critical Issues in the Management of Adult Patients Presenting to the Emergency Department
With Mild Traumatic Brain Injury: Approved by ACEP Board of Directors, February 1, 2023 Clinical Policy
Endorsed by the Emergency Nurses Association (April 5, 2023). Ann Emerg Med. 2023
May;81(5):e63-e105. doi: 10.1016/j.annemergmed.2023.01.014. PMID: 37085214; PMCID:
PMC10617828.

Article Type: Clinical policy / guideline (evidence-based guideline)

Abstract

This 2023 Clinical Policy from the American College of Emergency Physicians is an update
of the 2008 “Clinical Policy: Neuroimaging and Decisionmaking in Adult Mild Traumatic
Brain Injury in the Acute Setting.” A writing subcommittee conducted a systematic review
of the literature to derive evidence-based recommendations to answer the following
questions: 1) In the adult emergency department patient presenting with minor head
injury, are there clinical decision tools to identify patients who do not require a head
computed tomography? 2) In the adult emergency department patient presenting with
minor head injury, a normal baseline neurologic examination, and taking an anticoagulant
or antiplatelet medication, is discharge safe after a single head computed tomography?
and 3) In the adult emergency department patient diagnosed with mild traumatic brain
injury or concussion, are there clinical decision tools or factors to identify patients
requiring follow-up care for postconcussive syndrome or to identify patients with delayed
sequelae after emergency department discharge? Evidence was graded and
recommendations were made based on the strength of the available data. Widespread and
consistent implementation of evidence-based clinical recommendations is warranted to

improve patient care.

3. Triage tools for detecting cervical spine injury in paediatric trauma patients
Citation: Tavender E, Eapen N, Wang J, Rausa VC, Babl FE, Phillips N. Triage tools for detecting cervical
spine injury in paediatric trauma patients. Cochrane Database of Systematic Reviews 2024, Issue 3. Art.
No.: CD011686. DOI: 10.1002/14651858.CD011686.pub3. Accessed 25 April 2026.

Article Type: Systematic review
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Background

Paediatric cervical spine injury (CSI) after blunt trauma is rare but can have severe consequences. Clinical decision rules (CDRs)
have been developed to guide clinical decision-making, minimise unnecessary tests and associated risks, whilst detecting all
significant CSls. Several validated CDRs are used to guide imaging decision-making in adults following blunt trauma and clinical

criteria have been proposed as possible paediatric-specific CDRs. Little information is known about their accuracy.
Objectives

To assess and compare the diagnostic accuracy of CDRs or sets of clinical criteria, alone or in comparison with each other, for the

evaluation of CSI following blunt trauma in children.

Search methods

For this update, we searched CENTRAL, MEDLINE, Embase, and six other databases from 1 January 2015 to 13 December 2022. As
we expanded the index test eligibility for this review update, we searched the excluded studies from the previous version of the
review for eligibility. We contacted field experts to identify ongoing studies and studies potentially missed by the search. There

were no language restrictions.
Selection criteria

We included cross-sectional or cohort designs (retrospective and prospective) and randomised controlled trials that compared
the diagnostic accuracy of any CDR or clinical criteria compared with a reference standard for the evaluation of paediatric CSI
following blunt trauma. We included studies evaluating one CDR or comparing two or more CDRs (directly and indirectly). We
considered X-ray, computed tomography (CT) or magnetic resonance imaging (MRI) of the cervical spine, and clinical

clearance/follow-up as adequate reference standards.
Data collection and analysis

Two review authors independently screened titles and abstracts for relevance, and carried out eligibility, data extraction and
quality assessment. A third review author arbitrated. We extracted data on study design, participant characteristics,
inclusion/exclusion criteria, index test, target condition, reference standard and data (diagnostic two-by-two tables) and
calculated and plotted sensitivity and specificity on forest plots for visual examination of variation in test accuracy. We assessed
methodological quality using the Quality Assessment of Diagnostic Accuracy Studies Version 2 tool. We graded the certainty of

the evidence using the GRADE approach.



Main results

We included five studies with 21,379 enrolled participants, published between 2001 and 2021. Prevalence of CSl ranged from 0.5%

to 1.85%. Seven CDRs were evaluated.

Three studies reported on direct comparisons of CDRs. One study (973 participants) directly compared the accuracy of three index
tests with the sensitivities of NEXUS, Canadian C-Spine Rule and the PECARN retrospective criteria being 1.00 (95% confidence
interval (Cl) 0.48 to 1.00), 1.00 (95% Cl 0.48 to 1.00) and 1.00 (95% CI 0.48 to 1.00), respectively. The specificities were 0.56 (95% ClI
0.53 10 0.59), 0.52 (95% Cl 0.49 to 0.55) and 0.32 (95% CI 0.29 to 0.35), respectively (moderate-certainty evidence). One study (4091
participants) compared the accuracy of the PECARN retrospective criteria with the Leonard de novo model; the sensitivities were
0.91 (95% CI1 0.81 to 0.96) and 0.92 (95% Cl 0.83 to 0.97), respectively. The specificities were 0.46 (95% Cl 0.44 to 0.47) and 0.50
(95% C1 0.49 to 0.52) (moderate- and low-certainty evidence, respectively). One study (270 participants) compared the accuracy of
two NICE (National Institute for Health and Care Excellence) head injury guidelines; the sensitivity of the CG56 guideline was 1.00
(959% C10.48 to 1.00) compared to 1.00 (95% Cl 0.48 to 1.00) with the CG176 guideline. The specificities were 0.46 (95% Cl 0.40 to
0.52) and 0.07 (95% C1 0.04 to 0.11), respectively (very low-certainty evidence).

Two additional studies were indirect comparison studies. One study (3065 participants) tested the accuracy of the NEXUS criteria;
the sensitivity was 1.00 (95% CI 0.88 to 1.00) and specificity was 0.20 (95% CI 0.18 to 0.21) (low-certainty evidence). One
retrospective study (12,537 participants) evaluated the PEDSPINE criteria and found a sensitivity of 0.93 (95% CI 0.78 to 0.99) and
specificity of 0.70 (95% C1 0.69 to 0.72) (very low-certainty evidence).

We did not pool data within the broader CDR categories or investigate heterogeneity due to the small quantity of data and the

clinical heterogeneity of studies. Two studies were at high risk of bias.

We identified two studies that are awaiting classification pending further information and two ongoing studies.
Authors' conclusions

There is insufficient evidence to determine the diagnostic test accuracy of CDRs to detect CSls in children following blunt trauma,
particularly for children under eight years of age. Although most studies had a high sensitivity, this was often achieved at the
expense of low specificity and should be interpreted with caution due to a small number of CSls and wide Cls. Well-designed,
large studies are required to evaluate the accuracy of CDRs for the cervical spine clearance in children following blunt trauma,

ideally in direct comparison with each other.

4. Overutilization of head computed tomography in cases of mild traumatic brain injury: a
systematic review and meta-analysis
Citation: Rezaee, M., Nasehi, M.M., Effatpanah, M. et al. Overutilization of head computed tomography
in cases of mild traumatic brain injury: a systematic review and meta-analysis. Emerg Radiol 31, 551-565
(2024). https://doi.org/10.1007/s10140-024-02247-9

Article Type: Systematic review and meta-analysis



Abstract

Head computed tomography (CT) is the preferred imaging modality for mild traumatic brain injury (mTBI). The routine
use of head CT in low-risk individuals with mild TBI offers no clinical benefit but also causes notable health and finan-
cial burden. Despite the availability of related guidelines, studies have reported considerable rate of non-indicated head
CT requests. The objectives were to provide an overall estimate for the head CT overutilization rate and to identify the
factors contributing to the overuse. A systematic review of PubMed, Scopus, Web of Science, and Embase databases was
conducted up to November 2023, following PRISMA and MOOSE guidelines. Two reviewers independently selected
eligible articles and extracted data. Quality assessment was performed using a bias risk tool, and a random-effects model
was used for data synthesis. Fourteen studies, encompassing 28,612 patients, were included, with 27,809 undergoing head
CT scans. Notably, 75% of the included studies exhibited a moderate to high risk of bias. The overutilization rate for
pediatric and adult patients was 27% (95% CI: 5-50%) and 32% (95% CI: 21-44%), respectively. An alternative rate,
focusing on low-risk pediatric patients, was 54% (95% CI: 20-89%). Overutilization rates showed no significant difference
between teaching and non-teaching hospitals. Patients with mTBI from falls or assaults were less likely to receive non-
indicated scans. There was no significant association between physician specialty or seniority and overuse, nor between
patients’ age or sex and the likelihood of receiving a non-indicated scan. Approximately one-third of head CT scans in
mTBI cases are avoidable, underscoring the necessity for quality improvement programs to reduce unnecessary imaging
and its associated burdens.

Keywords Minor head injury - Computed tomography - Overuse - Emergency service

Summary of Evidence:

Author (Date)

Level of
Evidence

Sample/Settin
(# of subjects/

studies, cohort

definition etc. )

Outcome(s)

studied

Key Findings

Limitations and
Biases

Forouzannia
et al. (2023)

Prospective
observational
study (diagnostic
accuracy study)

Multicenter
prospective study
including adult
patients
presenting to the
emergency
department with
mild traumatic
brain injury (GCS
13-15).

- Patients
underwent CT
imaging and were
evaluated using
multiple clinical
decision rules
including the
Canadian CT Head
Rule and NEXUS
criteria

- Primary
outcome was
detection of
traumatic
findings on CT
scan.

- Secondary
outcomes
included need
for neurosurgical
intervention,
mortality, and
diagnostic
accuracy
measures such
as sensitivity,
specificity, and
predictive values
of each clinical
decision rule

- The study
demonstrated that
clinical decision rules,
specifically the
Canadian CT Head
Rule and NEXUS Head
CT, had high sensitivity
for detecting clinically
significant intracranial
injuries, making them
reliable tools for
identifying patients
who need imaging.

- These rules were
effective in reducing
unnecessary CT scans
while maintaining
patient safety and
minimizing missed
injuries.

- The findings support

- Limitations
included potential
selection bias due to
inclusion criteria,
variability in clinician
interpretation and
application of
decision rules, and a
single-country study
population limiting
generalizability. -
Additionally,
differences in
patient demo-
graphics, injury
mechanisms, and
healthcare settings
may affect external
validity




the use of structured
decision tools over
routine CT imaging in
low-risk patients

American
College of
Emergency
Physicians
(ACEP)
Clinical Policy
(2023)

Evidence-based
clinical guideline
(clinical policy)

- Developed by an
expert panel for
adult patients
presenting to the
ED with mild
traumatic brain
injury (GCS
13-15).

- Recs were based
on a systematic
review of existing
literature,including
diagnostic studies
and prior clinical

Evaluation and
management of
mild traumatic
brain injury,
including
indications for
CT imaging, risk
stratification,
and safe
discharge
practices. Focus
on identifying
patients at low
risk for clinically

- The guideline
supports the use of
validated clinical
decision rules such as
the Canadian CT Head
Rule and NEXUS Head
CT to guide imaging
decisions in patients
with mild traumatic
brain injury.

- These tools
demonstrate high
sensitivity for
detecting clinically

- Limitations include
reliance on
previously published
studies and expert
consensus rather
than original patient
data.

- Variability in the
quality of underlying
studies and potential
bias in literature
selection may
impact recs.

- Additionally,

decision rule significant significant intracranial | implementation may
validations such as | intracranial injuries and can safely | vary across different
the Canadian CT injury and reduce unnecessary clinical settings and
Head Rule and reducing CT imaging. provider experience,
NEXUS Head CT unnecessary CT | - The policy which can affect
utilization emphasizes balancing | generalizability
diagnostic accuracy
with minimizing
radiation exposure
and healthcare costs
while maintaining
patient safety
Tavender E et | Cochrane Systematic review | - Primary - The review found - Limitations
al. (2024) systematic including 5 studies | outcome was that most clinical included a small
review with a total of diagnostic decision rules number of included

21,379 pediatric
patients
presenting with
blunt trauma and
suspected cervical
spine injury.
Studies evaluated
multiple clinical
decision rules
including NEXUS,
Canadian C-spine
Rule, and other

accuracy of
clinical decision
rules in
detecting
cervical spine
injury, including
sensitivity and
specificity.

- Secondary
outcomes
included ability
to guide imaging

demonstrated high
sensitivity for
detecting clinically
significant injuries,
but often at the
expense of low
specificity, leading to
potential
over-imaging.

- These tools can help
guide clinical decision-
making and reduce

studies, variability in
study design, and
heterogeneity in
patient populations
and clinical settings.
- Many studies had
risk of bias and wide
confidence intervals
due to low incidence
of injury.

- Additionally, the
review focused on




clinical criteria
used to guide

decisions and
reduce

unnecessary imaging,
but should not be

pediatric cervical
spine injuries rather

imaging decisions | unnecessary used in isolation. than head CT,
radiographic - The findings support | limiting direct
testing the role of structured applicability to mild
clinical decision tools traumatic brain
in improving injury
diagnostic efficiency
and patient safety
Rezaee et al. | Systematic Systematic review | - Primary - The meta-analysis - Limitations
(2024) review and of 14 studies outcome was found that included significant

meta-analysis

including 28,612
patients
presenting with
mild traumatic
brain injury in
emergency
department
settings. Studies
were identified
through databases
including PubMed,
Scopus, Web of
Science, and
Embase, and
included both
adult and pediatric
populations
evaluated using
established clinical
decision rules such
as the Canadian CT
Head Rule (CCHR),
NICE, and NEXUS
criteria

the rate of head
CT over-
utilization
(non-indicated
CT scans).

- Secondary
outcomes
included factors
associated with
inappropriate
imaging, such as
patient
demographics,
mechanism of
injury, and
provider-related
factors

approximately 31% of
CT scans in patients
with mild traumatic
brain injury are
unnecessary,
indicating significant
overutilization.

- Clinical decision rules
such as CCHR were
commonly used and
shown to help guide
appropriate imaging
decisions.

- The findings
emphasize that better
adherence to these
rules could sig reduce
unnecessary imaging,
radiation exposure,
and healthcare costs
while maintaining
patient safety

heterogeneity
among included
studies, moderate to
high risk of bias in
many studies, and
variability in how
overutilization was
defined.

- Additionally, the
overall quality of
evidence ranged
from low to
moderate, and
differences in
healthcare systems
and clinical practice
settings may limit
generalizability

Conclusions:

Forouzannia et al. (2023)- This study evaluated multiple clinical decision rules, including CCHR, NEXUS,

NICE, and others, in predicting CT findings and the need for neurosurgical intervention in patients with
mild traumatic brain injury. It was found that NEXUS and NCWFNS demonstrated the highest overall
performance, with NEXUS showing strong diagnostic accuracy (AUC 0.862) and 100% sensitivity for

neurosurgical intervention. The study also showed that while CCHR had good sensitivity (83.54%), it was

slightly lower compared to other models, meaning there is still a small risk of missed cases. Additionally,

higher sensitivity was often associated with lower specificity, leading to increased CT utilization. Overall,




this study supports the use of clinical decision rules in identifying patients who require imaging while
highlighting the need to balance sensitivity and specificity in clinical practice.

American College of Emergency Physicians (ACEP) Clinical Policy (2023)- This study provided
evidence-based clinical recs for the evaluation and management of patients with mild TBI in the ED. It
supported the use of validated clinical decision rules, such as the Canadian CT Head Rule and NEXUS
Head CT, to guide imaging decisions and reduce unnecessary CT utilization. The guideline emphasized
that these tools maintain high sensitivity for detecting clinically significant intracranial injuries and
should be incorporated into routine clinical practice. It also highlighted the importance of combining
clinical judgment with decision rules to ensure patient safety. A limitation of this study is that it is based
on previously published evidence and expert consensus rather than original patient data.

Tavender E et al. (2024)- This Cochrane systematic review evaluated the diagnostic accuracy of clinical
decision tools used in trauma imaging. It demonstrated that clinical decision rules generally have high
sensitivity for detecting clinically significant injuries, making them useful for ruling out serious pathology
and guiding imaging decisions. However, the review also found that many decision tools have lower
specificity, which may lead to continued overuse of imaging. Additionally, variability in study design and
patient populations contributed to heterogeneity in the results. While this study focused on cervical
spine imaging rather than head CT specifically, it supports the broader use of structured clinical decision
rules in reducing unnecessary imaging.

Rezaee et al. (2024)- This study evaluated the overutilization of CT imaging in patients with mild
traumatic brain injury through a systematic review and meta-analysis. It was found that approximately
31% of CT scans were unnecessary, indicating a significant issue with overuse in clinical practice. The
study showed that adherence to clinical decision rules such as the Canadian CT Head Rule can reduce
unnecessary imaging without increasing the risk of missed intracranial injuries. There was no consistent
evidence suggesting increased harm with reduced imaging when decision rules were applied
appropriately. Limitations included heterogeneity among studies and variability in definitions of
overutilization.

Overarching Conclusion: The use of clinical decision rules like the Canadian CT Head Rule (CCHR) and
NEXUS Head CT really improves how we evaluate patients with mild traumatic brain injury in the ED.
Based on multiple systematic reviews, meta-analyses, a Cochrane review, and a prospective study, these
tools consistently show high sensitivity for detecting clinically significant intracranial injuries, which
means they are safe to use when deciding who actually needs a CT scan. Across the studies, there was a
clear pattern that CT imaging is overused in this population. However, when clinical decision rules are
followed, unnecessary CT scans can be reduced without increasing the risk of missing serious injuries.
Even though specificity varies between tools, that doesn’t take away from their overall benefit. Overall,
these decision rules can be used instead of routine CT scanning in low-risk patients. Higher-level
evidence such as systematic reviews and meta-analyses provided the strongest support, while the
prospective study and clinical guideline reinforced real-world applicability.



Weight of Evidence: The articles | chose were mostly high-level evidence, including systematic reviews,
meta-analyses, a Cochrane review, and one prospective observational study. A big strength across these
studies was the large sample sizes and the fact that they looked at real ED patients. Most of them
consistently showed that clinical decision rules have high sensitivity, which is what matters most when
trying not to miss serious injuries. Some limitations included differences in study design, patient
populations, and how outcomes were defined. A few studies also had lower specificity, which could still
lead to some unnecessary CT scans. Also, not all studies were directly focused on head CT, and there
wasn’t much long-term follow-up data. Another thing is that how well these rules work depends on
whether clinicians actually follow them. These limitations may affect the generalizability of findings
across different emergency department settings.

Magnitude of any effects / Clinical significance: The studies showed that using clinical decision rules can
significantly reduce unnecessary CT scans while still catching important injuries. In some cases, around
30% of CT scans were unnecessary, which is a pretty big deal. This is clinically important because it
means less radiation exposure for patients, lower healthcare costs, and more efficient ED flow. At the
same time, patient safety isn’t compromised since these tools are designed to have high sensitivity.
Overall, the effect is strong and consistent across studies.

Other Considerations: Clinical decision rules are clearly helpful, but they only work well if they’re
actually used correctly. There’s still some variability in how providers apply them, which can affect
outcomes. Also, newer tools like blood-based biomarkers are starting to come up in the literature and
might help improve decision-making even more in the future. More research is needed to improve
specificity and to see how these tools perform across different patient populations and settings. It would
also help to have more long-term data.

Clinical Bottom Line: In adult patients presenting to the ED with mild traumatic brain injury, using clinical
decision rules like CCHR and NEXUS can safely reduce unnecessary CT scans while still identifying
patients with serious intracranial injuries. | considered the systematic reviews and meta-analyses to be
the strongest evidence because they included large patient populations and showed consistent results.
The prospective study also helped support these findings by showing how these rules actually perform in
real clinical settings. In conclusion, clinical decision rules consistently reduce unnecessary imaging
without increasing the risk of missed injuries. Even though specificity isn’t perfect, the benefits outweigh
the downsides. Because of that, these tools should be used as the primary approach when deciding
whether a patient with mild traumatic brain injury needs a CT scan, along with clinical judgment.



