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Abstract

The current study is to figure out how routine care procedures could help prevent patients who have suffered mild
head injuries from needing a CT scan. Patients who are awake (Al-Hussein teaching hospital in Al-Muthanna
Province- Iraq) were brought to the emergency room unconscious due to serious head injury and memory loss. The
CT scan was then done to assess any head predictors. Extreme headache sufferers, fatigue, and vomiting Physical
examination revealed a depressed skull fracture. were checked for potential risk factors. Patients who have there are
no known risk factors and who present with an irregular CT rate, along with those who have a risk factor or more,
and a high CT rate, are compared with relation to their rate of surgical operation for a head injury. Of the 50 patients
who were part of the study, 72% had no head injury risk factor, while 28% had at least one risk factor. If the total
number of CT scans down, 16 (9%) showed an odd outcome. In this category, 3.7% had no risk factors, and 11% had
one or more risk factors. It was not considered clinically significant that the CT scan anomalies were found in the
low-risk community. Nine patients, which had at least one of the risk variables, needed surgery. According to the
“minimal four-criteria” technique, over 72% of minor head trauma patients may be detected without a CT scan. They
are identified with the aid of neurosurgery among individuals who had an abnormal CT scan. National savings
inpatient charges may be a result of this solution. More research may support these findings.
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Introduction

Based on the current medical literature, there is
also uncertainty surrounding patients who have
had a concussion and should be treated CT
scanning in the emergency room (ED) [1]. It is
fuelled by the demand to quickly locate any
wounded patient, against enforcing rising
standards to minimize rising treatment costs.
Before this work was completed, retrospective
research and previous clinical experience of
patients who had sustained confusion following a
head injury showed the importance of a CT scan of

the head to rule out a neurosurgical lesion. Recent
findings have shown that 20-35s The CT scans of
individuals with a GCS of 13 or 14 are irregular.
outcomes and it offers an inference that treatments
are needed for many of these patients. Following
head injuries, the workup of patients with a typical
GCS and no neurological results is much less
established. Head CT scans should be done on all
patients who lose consciousness (LOC) or have
amnesia following head trauma [2].
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Most individuals in this group need little or no care,
and the anomalies found on CT scans are often
mild. There is now hope that a less restrictive
solution to addressing problems will be adopted.

It is found that among Patients who have had a mild
to severe head injury and have a GCS of greater
than minor than IS constituted the overwhelming
majority who arrived in the ED, and these patients
could dramatically cut hospital costs (2,6.X).
Previous research has shown that around 80% of
the patients who had CT scans after mild head
injuries were classified by the four clinical risk
factors [3]. To figure out whether or not we could
confidently choose which GCS patients to treat. Of
15 traumatic brain injury (TBI) necessitates a CT
scan in the emergency department, we
investigated these risk factors in the current
research. In addition to that, we sought to quantify
the benefits that could be accrued in treatment
expenses by our therapeutic requirements.

Materials and Methods

A large urban Level 1 trauma centre was used for
the research, which was performed from October
2020 to February 2021.

Patient Selection
Inclusive Criteria
1. Adults aged 18 and up are the first group.

2. This study included patients with a history of a
car accident, a fall, or an assault.

Exclusion Criteria
1. Cases of children.

2. Injuries to the skin.

Equipment Used

A Single Slice Spiral is used to scan patients: The
investigation was conducted using GE CT/e
equipment. It's a fifth-generation scanner that's
been tweaked.

Slice Thickness - 1mm, 2 mm, 5 mm and 10 mm
Available gantry tilt + 20 degree

Matrix size of 512
KV -80 to 130 MAS - 60 to 200

Figure 1. CT Scan [4]

CT Technique

All of the patients had their heads immobilized and
positioned correctly. IV Diazepam was given to
uncooperative patients (5-20 mg). To align the scan
plane with the orbitomeatal line, the gantry tilt was
set between 0 and 20 degrees. Brain and bone
window settings were used to examine the pictures
produced. Six to eight hours passed on average
between the scan and the head injury. Patients
were assessed using the proforma provided [5].
Our trauma centre mandated all those patients who
experienced a lack of consciousness (LOC) or after
a head injury, even if you have amnesia, you should
have a head CT scan. Though they were conscious
in the emergency room. In this situation, the word
LOC meant the witness found the patient
unconscious and told the ambulance crew or doctor
in charge of the patient’s treatment.

According to the concept, a patient would be called
amnesic if they could not recall or explain the event
contributing to their head injuries. In all patients
with a healthy mental state, state, who presented
less than 24 hours following a blunt head wound,
amnesia or a history of LOC, and who had no
symptoms of a current or deteriorating brain
injury, admission was allowed. Patients who have
used medications or alcohol, have undergone
multiple system abuse, have a bleeding condition,
or have an apparent coagulopathy are not
disqualified. As long as the psychiatric state is
stable and the GCS is 15, they will be admitted as
patients.

Patients were registered on an ongoing basis, one
at a time, and consecutively. Patients who came to
the ED within two hours of suffering an injury must
be included in the report. Both patients were
CT-scanned in 8 hours after they arrived in the ED.
The attending physician or senior emergency
resident in charge of the patient's care. Treatment
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completed a report sheet on each patient before the
CT scan. Once patients appeared in the emergency
room, their mental health is normal state was
described as a GCS. Extreme headache was
characterised as being more severe than other
kinds of headaches when asking the patient
questions. Both patients were asked whether they
felt nauseated and responded using a “yes” or “no”
response. “Vomiting” was recorded whether it
happened before the emergency room entrance or
in the ED. On evaluation by a resident or attending
physician, a palpable deformity in the outer table of
the skull was identified as a sign of skull
depression.

The final reading taken by the visiting
neuroradiologist was used as the official result.
When multiple radiologists analysed There was no
attempt to check inter-rater reliability using the CT
images. Acute inflammatory intracranial lesions
(subarachnoid haemorrhage, parenchymal
hematoma, epidural = hematoma, subdural
hematoma) or a skull fracture is two features of an
irregular CT scan. Patients who do not have all of
the risk factors assessed for concussion are
contrasted to patients who have any of these risk
factors and who may need neurosurgical
intervention. = Neurosurgical intervention is
repairing an acute traumatic injury or inserting a
tracking bolt, craniotomy. Patients with irregular
CT scans were monitored before hospital discharge
to assess if an improvement in the mental state
occurred.

Statistical Analysis

All of the data was gathered and translated to
percentages as needed. To compare CT findings of
different variables and parameters, the Chi-square
test and Spearman's correlation coefficient were
employed, and the p-value was computed using the
MINITAB (USA 13.1) program.

Results

Over two months, 50 people have enrolled in the
study. 6.4% of the CT scans were irregular, but only
0.2% needed neurosurgical intervention. The four
main risk factors are measured in patients with an
irregular and normal CT scan. The four risk factors
for developing CML are included in the diagnostic
criteria for CML. Using these diagnostic criteria on
the patients in the sample showed that 36 (72% of
the total group) had no risk factors, while 14 (28%
of the total group) had at least one risk factor.

Table 1. Age distribution in 50 patients of head injury

Age Number Neuro deficit &
Group |of Percentage | Death
(Years) |Patients Number | Percentage
Adult 0 0
(18-50) 37 74% 26 68.42%
Elderly o 0
(>50) 13 26% 12 31.58%
Total 50 100% 38 100%
18-30 19 38% 16 42.11%
31-50 (16 32% 10 26.32%
>50 15 30% 12 31.58%
Total 100 100% 38 100%
Bl Adult(18-50)

IR E | derly(=50)

Figure 2. Number of Patients

Adult{18-50)
Elderhy (=50}

Figure 3. Number of Neuro deficit & Death

Table 2. Sex distribution in 50 patients of head injury

Age

Group Male | Percentage | Female | Percentage
(Years)

Adult o o
(18-50) 27 167.5% 7 70%
Elderly o o
(>50) 13 |32.5% 3 30%
Total 40 (100% 10 100%
18-30 21  |52.5% 5 50%
31-50 14  [35% 3 30%
>50 5 12.5% 2 20%
Total 40 [(100% 10 100%
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oty

Age Group (Years)

Number of Patients

Table 6. Density patterns of SDH

Density Pattern | Number of Patients
Hyperdense 26

Isodense 1

Hypodense -

Mixed

Layering 1

Acute SDH was predominantly hyperdense.

Table 7. Distribution of SDH

Sites of SDH Number of Patients
Figure 4. Sex distribution in 50 patients of head injury Frontal 2
Temporal 2
Table 3. Association of fractures with various lesions Parietal 3
Fractures Number of Patients Occipital 1
Isolated fracture 3 Fronto-parietal 2
Fracture associated with other 20 Frontotemporal 1
lesions Temporo-parietal 7
Pneumocephalus 12 Temporo-occipital 1
EDH 6 Fronto-temporo-parietal |6
Contusions 4 Temporo-parieto-occipital | 1
SDH 2
Intracerebral haemorrhage 3 SDH was commonly found in the temporoparietal

Three patients had isolated fractures, whereas the
other 78 had lesions associated with them.
Contusion was the most frequent lesion, with 40
instances reported. There were 26 instances of

region (7 nos), followed closely by those in the
front temporoparietal region (6 nos).

Table 8. Traumatic Intracranial Haemorrhage-Location and Associated
Lesions

pneumocephalus. Location Number
Frontal 5
Table 4. Fracture detection with conventional skull radiograph and CT Temporal 2
. . Number of Parietal 1
Imaging Modality Patients Percentage Occipital 0
Fractures detected only on CT |41 82% Associated Findings
Fractures detected only on 0 0% Oedema 4
plain radiograph Subarachnoid haemorrhage |1
Fractures detected onboth |, 206 Intraventricular haemorrhage | 1
modalities Extradural hematoma 1
Fracture 5

Only two instances had plain radiographs as the
primary modality of inquiry, which CT validated. In
80% of the patients, CT revealed fractures.

Table 5. Extradural Haemorrhage: Relationship with Overlying

Fractures

Number of
Item Patients Percentage
EDH with fracture 15 93.75%
EDH without fracture |1 6.25%
Total 16 100%

EDH was associated with an overlying fracture in
93.75% of cases. This is a well-established
association.

ICH was seen in 8% of cases and most commonly
found in the frontal region. It is equally associated

with subarachnoid and intraventricular
haemorrhage.

Table 9. Contusions

Contusions Number | Percentage
Non-haemorrhagic| 10 20%

Haemorrhagic 40 80%

Total 50 100%

Hemorrhagic contusion was seen in 83.3% of cases
and non-hemorrhagic in16.6% of cases.
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Table 10. Types of Lesions and Mortality in Minor Injury

Lesion GCS

No. 13|14 | 15| Total
Fracture 5 |4 |13]|22
Hematoma

« SDH 112 (2 |5
« EDG 0 [0 |2 |2
« [CH 0 [0 |1 |1
Oedema 1 (2 |7 |10
Contusion 0 [0 |15]15
SAH 1 |10 (0 |1
Pneumocephalus |1 [0 [3 |4
Death 1 (0 [0 |1
Number of patients [5 |4 |17 |26

According to the instances, there were 26 patients
with a GCS score of 13 to 15. Fractures were found
in 84.6 percent of patients, along with edema in 38
percent and contusions in 57 percent. Hematomas
were responsible for 30% of the overall number of
cases. One patient with a GCS score of 13 died, but
none of the patients with higher scores perished,
demonstrating that CT may predict patient
outcomes.

Figure 5. Types of lesions and mortality in minor injury

The two categories concerning the percentage of CT
scan displaying irregular findings and the
percentage of interventions conducted by
neurosurgery. Patients who did not have any health
risk factors showed a slightly lower incidence of
irregular CT scans were performed on all patients
in this category, and none of them required surgical
intervention. (confidence interval 95% = 0-0.03%).
When we looked at the patients who needed
neurosurgical intervention, 3 of them had
depressed skull fractures on evaluation and
moderate headache, and both nausea and severe
headache. Three patients who had a depressed
skull fracture underwent elevation of the fracture.
An epidural hematoma was found in this situation,
which involved the removal, where a serious

headache resulted. During protracted
hospitalization, the final patient was discovered to
have Initial CT scans revealed numerous

contusions, necessitating a partial lobectomy. For
identifying patients with an abnormal CT scan, the

patient had a sensitivity of 65 percent and a
precision of 63 percent. if the four guidelines for
the head injury had been added. Patients that
needed surgical intervention would have been
100% sensitive, though.

Discussion

Patients with mild head injuries are equally
common in the ER departments, but there are
significantly different approaches to caring for
these patients [6]. Since brain injuries, several
trauma hospitals obtain head CT scans for all
patients, even though the patient’s state of
consciousness in the ED remains uncertain [7]. Our
institution faced complications as a result of this
process because of the time consumption. Other
patients’ CT scans had to wait an extra three to four
hours as a result. Even if The CT scan is a costly
process, and clinical therapy for these individuals is
also expensive. seldom shifts regardless of the CT
scan outcome, the proposed solution is Because a
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CT scan is pricey, it is highly expensive. A
continuing quest for clinical variables that will help
doctors to make better decisions. recognize those
that will benefit from a rapid CT scan is now
needed because of this issue. There are a few
findings that have been found. Four therapeutic
factors were suggested [8] CT scans of the head
might be reduced by half. 60%. 90% sensitivity and
66% accuracy for recognizing patients who have a
skewed CT scan and those who require treatment
to resolve the abnormality.

The analysis results were minimal, as there were
only 373 patients, and additional calculations could
not be done. There are ten essential risk factors to
conduct CT scans on patients. This technique was
quite successful: sensitivity was 96%, and
specificity was 21% [9]. Despite this, only 16% of
CT scans were determined to be unnecessary, and it
can be thought of as a minor allowance for using
ten  parameters. Cranial = damage, focal
developmental deficit, and the appearance of signs
of basilar skull fracture on a The use of a CT scan
assisted in reducing the number of CT scan
performed. [10]. These specific and sensitive
parameters show a sensitivity of 92% and a
precision of 46% for irregular CT scans. CT scans
were decreased by just 21%, but “cranial damage”
was not found to be present. In the current analysis,
we analyzed four objective and transparent clinical
factors. Though some physicians may consider this
degree of sensitivity to be too low, 65% of patients
with an irregular CT scan using these four variables
are measurable.

On the other hand, this degree of sensitivity is
wrong. 95% CI = 0-0.03% accordingly, thereisa 1
in 3333 possibilities If we adopt our criterion, we'll
lose someone with a surgically correctable lesion.
We discovered that 90 percent of patients with an
extra-axial hematoma and 75 percent of patients
with a skull fracture required surgical intervention
based on these variables. [11]. For clinicians who
are worried about detecting and treating all
patients with abnormal CT scans, regardless of
their age or whether or not the intervention is
needed, it is typical for them to feel dissatisfied. It is
found that 41 patients out of 1302 were (3 percent)
An intracranial lesion can be identified on a CT scan
even if there are no risk factors. [12]. Our logic is as
follows: Unexpectedly, when we examined one of
these 41 patients, we found no improvement of
mental status and needed no medication (2 d
average).

The CT scan is not an incredibly successful device
to diagnose minor brain damage, according to
studies conducted by Levin et al. (lo), in which they
looked at 50 patients with a moderate head injury.
Twenty-five percent of the patients had irregular
CT scans compared to 80 percent of the patients
who had anomalies Magnetic resonance imaging
(MRI) (MRI). Third, a rare type CT scan does not
usually lead to a favorable prognosis for
neurological healing. CT and MRI abnormalities
were not sufficiently specific to Which patients are
likely to have serious neurologic problems
dysfunction. They determined that patients with
concussions and regular CT scans have the lowest
frequency of post-concussion symptoms. In
contrast, patients who have had CT scans that
reveal a concussion and focal contusions. had the
highest rate of delayed neurocognitive dysfunction
[13]. Only similar percentages of people had
constant pain, dizziness, sleep disorders, and so on
in both categories.

If we had expanded the research duration to two
years, we might have spared almost 1300 CT scans
that were needed. A cut of this size would have
resulted in $1.7 million in savings for our head
tracenterntre alone. About 400,000-450,000
individuals visit the doctor’s clinic per year with
head injuries [14]. GCS 15 or lower is the standard
for those with a head injury. One study showed that
80% have a GCS of 15 or lower (14). Based on
optimistic figures that say that 65% of all people
with a head injury present with a GCS of 15, around
275,000 individuals who have had head injuries
have a GCS of 15. If our requirements were
wutilizedised worldwide, this approach could halve
the number of head CT scans require red 61%
(166,750). That would contribute to significant
financial savings [15].

Conclusions

In conclusion, when determining whether patients
with minor head injuries and a GCS of 15 require
head CT scans, we found that four key clinical
characteristics (nausea, vomiting, severe headache,
and skull fracture) were predictive. depression)
might be employed. The study showed that
integrating clinical data to distinguish patients who
may need neurosurgical intervention and other
suspected brain disorders was very successful.
These traits are intrinsic fact hats that can be found
in patients in the emergency room As a result, these
clinical predictors will assist reduce the number of
CT scans required up to a certain point. 61%,
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possibly resulting in significant benefits to the
patients and the use of the CT scanner in the case of
an emergency. Therefore, preliminary tests that use
these standards can help to validate these results.
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