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ABSTRACT

Background: IN our present review, the main goal was to determine the factors that influence the time of CT in
diagnosis of SAH in emergency department, since the ED physicians are the first who are approaches to the
patients, awareness and attitude of those physicians are very important for the benefit of SAH patients.
Methods: We conducted a comprehensive search using following databases; PUBMED, EMBASE, SCOPUS
of studies that involving data on the roles and time of CT in diagnosis of subarachnoid hemorrhage (SAH) in
ED patients with acute headache, published in English language up to 2017.

Conclusion: CT within 6 hours might be considered enough to rule out SAH in the following circumstances: a
neurologically regular patient, a thunderclap headache presentation, a clear time of beginning, and a modern-
day CT scan carried out within 6 hours of beginning read by a going to radiologist. Time from headache
beginning to imaging is reasonably associated with favorable imaging for SAH. Postpone to health center
presentation represent the biggest portion of time to imaging, especially those without SAH. These findings
recommend restricted opportunity to minimize lumbar puncture rates merely by accelerating in-hospital
processes when imaging hold-ups are under 2 hours, as diagnostic yield of imaging decreases beyond the 6-hour

imaging window from headache beginning.

INTRODUCTION

A headache is a typical presenting problem to
the Emergency Department (ED) ™. While the
majority of migraines are self-limiting, the
possibility of spontaneous subarachnoid hemorrhage
(SAH) is an essential diagnostic consideration in
patients presenting with an abrupt, serious
frustration. These abrupt beginning headaches
include the traditional "thunderclap headache" that
instantaneously comes to a head at migraine
beginning, along with headaches that get to the
topmost extent within seconds to one hour of
beginning . Sudden beginning headaches consist of
a wide range of possible diagnoses, including SAH,
benign post-coital headache, exertional headache,
intracranial  cysts or tumors, intracerebral
hemorrhage, hypophyseal apoplexy, sphenoid
sinusitis, sinus apoplexy, cough-related, vascular
dissection, analytical vasospasm, and also migraine
headache frustrations  “. A migraine and other a lot
more benign headaches imitate SAH and also are
estimated to be at least 50-times a lot more usual
compared to SAH Pl Although the injury is the
leading source of SAH, ruptured intracranial
aneurysms account for 80% of non-traumatic
instances ™ °!. Of the staying 20%, half are caused
by non-aneurysmal venous “perimesencephalic”
hemorrhages. The various other 10% are triggered

by arteriovenous malformations, various other
vascular sores, tumors, as well as various other less
common problems 71,

In the evaluation of acute stroke disorder,
neuroimaging plays a crucial role in establishing
patient care. Noncontrast CT (NCCT) stays the first-
line imaging strategy for setting apart ischemic as
well as hemorrhagic stroke as well as recognizing
various other etiologies for altered neurologic status,
such as an intracranial mass . In a stroke, NCCT is
used to leave out acute hemorrhage and also huge
locations of clearly infarcted cells and to select
patients for thrombolysis * *°!. The addition of cross-
sectional CT angiography and also perfusion
imaging can further enhance discovery of infarct,
could recognize candidates that will have the best
practical result after thrombolysis, as well as may
further broaden the moment window for
intravascular treatment 412,

In our present review, the main goal was to
determine the factors that influence the time of CT
in the diagnosis of SAH in the emergency
department, since the ED physicians are the first
who are the first to receive the patients, awareness,
and attitude of those physicians are very important
for the benefit of SAH patients.
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METHODOLOGY

» Data Sources and Search terms

We conducted a comprehensive search using
following  databases; PUBMED, EMBASE,
SCOPUS of studies that involve data on the roles
and time of CT in the diagnosis of subarachnoid
hemorrhage (SAH) in ED patients with an acute
headache, published in the English language from
January 1, 1980, through August 31, 2017.
Moreover, studies were retracted from references list
of related articles.

 Data Extraction

Two reviewers independently reviewed studies,
abstracted data, and resolved disagreements by
consensus. Studies were evaluated for quality. A
review protocol was followed throughout.

The study was done after approval of the ethical
board of King Abdul-Aziz University.

DISCUSSION

Etiology and mortality of SAH and emergency
CT diagnosis:

SAH is often caused by a burst a cerebral aneurysm
and represents a neurosurgical emergency, a range of
various other SAH etiologies range from the benign,
low-pressure perimesencephalic hemorrhage which
can be treated cautiously ™! to vascular
malformations, arterial dissection, and also vasculitis
which need time-sensitive interventions (Table 1)
41 Therefore, the diagnostic strategy to an acute
headache exemplifies the practice of emergency
situation medication with a high risks problem
without a well-defined discussion lurking within a
high quantity complaint, and also ultimately most
patients do not have a major diagnosis.

Between 1960 as well as 1995, the six-month death
of aneurysmal SAH decreased by 15% ™!, however,
death stays 27%-44% with significant local
variability ™. Up to 25% of patients pass away
within 24 hours, as well as the three-month mortality
price can be as high as 50% without early conclusive
treatment ™7,

In addition, one-third of SAH survivors
experience neurological deficiencies impacting their
lives ™! and also approximately 50% never go back
to function 8. Early discovery and treatment can
substantially lower morbidity and also mortality ™.
Nevertheless, SAH can be a difficult diagnosis to
earn, especially in alert, neurologically intact adults

(21 Missed medical diagnosis is the primary factor
for delayed treatment and also instance collection
recommends that 12%-53% of SAH cases are
misdiagnosed on their first discussion in a selection
of settings, consisting of the ED 2.

Patients with misdiagnosed or undiagnosed
warning bleed that ultimately re-bleed has a 70%
death "%l ED physicians miss the medical
diagnosis of SAH in around 5% of cases, primarily
those with lower acuity at the discussion and also
misdiagnosis is approximated to be most likely in
non-teaching healthcare facilities (% %7,

A lot of emergency situation medication, as well
as neurosurgery books, offer restricted support on
the diagnostic precision as well as the energy of
background, physical examination, cerebrospinal
liquid (CSF) evaluation, or CT for the medical
diagnosis of SAH 2% %1 provided the significant
nature of the condition, a couple of have actually
recommended a reasonable threshold below which
testing is not essential, which contributes to over-
testing and also the unintended effects that consist of
incidental searching for with prolonged patient
uncertainty 2%,

Table 1: Potential Etiologies of Spontaneous SAH

Cerebral aneurysm

Perimesencephalic

Isolated convexity

Vascular malformations (arteriovenous
malformations/AVF)

Arterial dissection

Cerebral amyloid angiopathy

Moyamoya

Vasculitis (PRES, RCVS, lupus)

Coagulopathy (thrombocytopenia,
anticoagulation)

Sickle cell disease

Hypertension

Sympathomimetic drugs

Sensitivity of CT to SAH by time in ED:
In one large multicentre prospective cohort

study B performed over 10 years, they found that
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the period from a headache beginning to CT was
reasonably connected with the presence of
subarachnoid blood on imaging, as well as other
prospective markers of illness intensity, namely
arrival by ambulance and greater acuity at triage. We
observed these effects in our population to
neurologically undamaged and alert patients. The
period from a headache beginning to imaging was
mostly due to the interval previous to arrival in the
ED, and thus, the health care seeking behavior of the
patient rather than delays from health center arrival
to diagnostic imaging. Patients ultimately detected
with SAH presented earlier after headache start, and
went through rapid diagnostic imaging 2.

Also, prospectively enrolled patients, and
kept those in whom LP was not carried out by using
a proxy result based on 14-day follow-up. A lot of
earlier studies did not report a measure of disease

En'][ensity for subjects who were deemed to have SAH
31

Edlow et al P4 The expressed issue that
these very high frequencies may pump up the
sensitivity estimates 2.

Retrospective research studies from different
countries have likewise reported a nearly ideal
sensitivity of early CT using present multidetector,
high-resolution imaging technology and analyzed by
a skilled radiologist 233,

Two European studies had remarkably high
illness occurrence rates of 44% to 59%, % 3. with
roughly one in two scans being positive, although
among the studies .

Particularly consisted of just awake and
neurologically undamaged patients. Typical practice
for diagnostic assessment of patients presumed of
having SAH is a head CT and a subsequent lumbar
puncture for cerebrospinal fluid (CSF) analysis if
head CT is inconclusive or negative ¥,

A current research study suggested that a
back puncture is not required if a third-generation
head CT scan carried out within 6 hours after
headache start and interpreted by a qualified
radiologist leaves out the existence of blood in the
subarachnoid area !,

Previous studies on test attributes of head CT
for SAH discovered sensitivities ranging between
90% and 100% B"“**l  The disparity of a lot of
studies with our findings can be described by longer
cut-off points for the time delay in between start of a
headache and imaging ranging from 12 to 24 hours
after ictus, making use of first- or second-generation

CT scanners, and making use of tests aside from
absorption spectrophotometry as a gold requirement.
The majority of these studies just determined level
of sensitivity but not specificity, unfavorable
predictive value, or positive predictive worth, due to
the fact that just patients with a final medical
diagnosis of SAH were consisted of 1“4, Only 1
previous study examined test characteristics of head
CT scan for the diagnosis of SAH with 6 hours as a
cut-off point, and the outcomes of that study were in
line with those of our study 1%,

However, there are a couple of distinctions
between the previous research study and the present
work. The diagnosis of SAH could be no easy to
carry out due to the fact that not all patients with
SAH present with an acute headache; nevertheless,
they might provide with irregular features such as
separated neck pain, pain in the back, chest pain, or
an acutely baffled state “>*"), These studies included
all patients who had a diagnostic workup for a
scientific suspicion of SAH, including those with a
less obvious medical discussion without a headache.
In one study ““ all patients with an unfavorable CT
underwent lumbar puncture, which is, a better gold
requirement than the absence of rebleeding
throughout follow-up, which was previously utilized
in a considerable percentage of patients to rule out in
retrospection the diagnosis of SAH B The
occurrence of SAH was found much in our research
study compared to the previous study .

CONCLUSION

CT within 6 hours might be considered enough
to rule out SAH in the following circumstances: a
neurologically regular patient, a thunderclap
headache presentation, a clear time of beginning,
and a modern-day CT scan carried out within 6
hours of beginning read by a going to the
radiologist. Time from a headache beginning to
imaging is reasonably associated with favorable
imaging for SAH.

Postpone to health center presentation represent
the biggest portion of time to imaging, especially
those without SAH.

These findings recommend restricted opportunity
to minimize lumbar puncture rates merely by
accelerating in-hospital processes when imaging
hold-ups are under 2 hours, as the diagnostic yield of
imaging decreases beyond the 6-hour imaging
window from headache beginning.
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