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Abstract:
Study Objective

There is growing pressure to reduce unnecessary CT scan imaging requests from the
Emergency Department (ED), however acceptable usage rates and diagnostic yields remain
scanty. The aim of this study was to describe indications, clinical categories and positive

yield rates of patients receiving CT scans in the ED.

Methods

A retrospective record review of all patients who received CT scans at an urban adult
academic ED, over a four month period. Primary outcomes were to establish CT scan usage
and positive yield rates. Other outcomes included analysis of indications, demographics and

anatomical areas scanned.

Results

There were 1 010 scans analysed. The median age of patients was 36 years (4 to 93 years).
Males received 64.3% of all scans as well as 75.7% of the scans performed for trauma. The
majority of the scans were for trauma patients but non-trauma patients had a higher
positive yield which was 61.8% compared to traumatic positivity yields 47.1% (p-value
<0.001). The majority of scans performed were of the head (58%) and neck (20%) with
lowest positivity yields rates of 48.9% and 17% respectively. The overall usage rate was 4.6%

and overall positivity rate 53.8%.

Conclusions

A negative CT scan does not necessarily mean that the test was not indicated. Higher
positivity yield rates may, in fact, reflect insufficient use of CT scanning from the ED. Local

guidelines should be established to ensure judicious and effective clinical use of CT scans.

Published as: Swartzberg K, Goldstein L N, High positive computed tomography yields in the
emergency department might not be a positive finding. South African Medical
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Introduction

Background:

A computed tomography (CT) scan is an effective imaging tool that can identify many
disease processes and alter the management of patients who present to the Emergency
Department (ED), especially when the diagnosis is uncertain. 2 It is therefore an invaluable
diagnostic tool in emergency medicine and this is evidenced by a substantial increase in the

number of CT scans requested by doctors working in the ED. >

In an analysis of licensed South African diagnostic imaging equipment, it was found that
there are only 5 CT scanners per 1 million general population in South Africa compared to
101 scanners per million population in Japan and almost 41 scanners per million in the
United States of America. In a country where 44 million people are dependent on public

health resources, the effective and judicious use of CT scanners needs to be scrutinized.*

ED doctors are required to correctly manage patients in a timely fashion. They need to
rapidly and accurately diagnose and decide on patient disposition while making use of the

least invasive modality of diagnostic testing.”> 6

The ED is one setting where providers may tend to over-utilize CT scans.” 7 Other factors
contributing to CT overutilization may include fear of a missed or wrong diagnosis, the
potential for malpractice lawsuits, as well as inadequate knowledge and awareness of

radiation exposure and potential risk of inducing cancer.’

Importance:
There are an abundance of studies evaluating trends in CT scan use in the ED. There is

growing pressure to measure and reduce unnecessary imaging in the ED.® However, studies
describing usage and yield rates remain scanty. Some of these analyses have demonstrated
a trend toward decreasing diagnostic yields (defined as the proportion of positive tests

among all tests ordered).® % *°



To the best of our knowledge there is no guidance for yield rates of emergent CT scan use in
southern Africa or acceptable standards set. For these reasons it is important to study the
utilization of CT scanning in the ED and to establish acceptable rates of positive yields, in

order to monitor the use of this valuable resource.

Goals of this investigation:
Through this retrospective study it was sought to describe the types of CT scans ordered,

their indications and clinical categories and establish the positive rate in order to compare
to international rates. Other goals were to describe the patients who received CT scans from

the ED.



Methods

Study design and setting:
A retrospective record review of all patients who received CT scan investigations, requested

from the ED, from 1 January, 2015, to 30 April 2015. The study was performed at an adult,
urban, tertiary academic ED in the public sector of one of South Africa’s major metropolitan

areas.

The ED receives 65,000 annual visits of which approximately 23% are trauma cases. All
gynaecological and paediatrics services occur at a sister hospital nearby. The radiology
department carries out an average of 700 CT scans per month; these include emergent and

non-emergent scans.

Ethical approval was granted by the Human Research Ethics Committee from the University

of the Witwatersrand (approval number M160234) as well as the hospital ethics committee.

Selection of Participants:
All scans which were requested and performed on patients from the ED, during the above-

mentioned time period were used for the study.
Exclusion criteria included reports not filed or found and illegible information.

Methods and Measurements:
Findings were deemed positive (a scan with a radiological significant lesion related to the

indication for the scan) or negative (no radiological lesion) by the primary assessor, an
Emergency Medicine resident. Any findings which were ambiguous as to their clinical
significance were reviewed by a specialist Emergency Physician as well as a specialist
Radiologist, in order to reach consensus of the clinical relevance of the findings. A negative
radiological scan may not necessarily be “negative” for the clinician. E.g. an acute ischaemic
stroke was deemed a negative radiological scan but does not negate having performed the

scan.



Outcomes Measures:
The primary outcomes were to establish the positive finding rate or yield and to compare

this to international standard expectations.

Other outcomes included analysis of indications for scans and demographics of patients
receiving scans, as these have immediate and long term implications on patient risk versus
benefit. As well as analysis of anatomical areas scanned and their findings as these have an

auditing relevance as to the use of clinical decision rules.

Analysis:

Patient characteristics and scan results were evaluated using appropriate statistics to create
descriptive summaries. Analysis was performed using Microsoft Excel 2010 (Microsoft
Corporation) and R Core Team (2015). (R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna, Austria.)



Results
Characteristics of study subjects
There were 1,010 reports collected and analysed. There were 4 reports excluded due to

illegibility.

Main results
Scans ordered from the ED constitute 36% of total monthly scans performed in the hospital.

The minimum age of the patients was 4 years and the maximum age was 93 years. The
median age was 36 years. Figure 1 shows the breakdown of number of trauma and non-
trauma scans performed in each age category. There were 25 reports where ages were

omitted due to various reasons. These have not been included in the figure. Figure 2 shows
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Figure 1: Non-trauma and trauma scans performed in each age category
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Figure 2: Positive scans according to age categories

Table 1 shows the division of scans for trauma and non-trauma patients. Table 2 shows

scans performed for blunt and penetrating trauma. Table 3 shows the total positive yield of

scans in each category.

Male n (%) Female n (%) Total n (%)
Trauma 436 (75.7) 140 (24.3) 576 (57)
Non Trauma 213 (49) 221 (51) 434 (43)
Total 649 (64.3) 361 (35.7) 1010 (100)

Table 1: Trauma and non-trauma according to sex




Male n (%) Female n (%) Total n (%)
Blunt Trauma 339 (72.3) 130 (27.7) 469 (81.3)

Penetrating Trauma 98 (90.7) 10 (9.3) 108 (18.7)
Table 2: Blunt and penetrating trauma according to sex

Positive Yield n (%) p-value
Male 355 (54.5)
Female 186 (51.5) <0.001
Non-trauma 269 (61.8)
Trauma 272 (47.1) <0.001
Penetrating Trauma 58 (54.2)
Blunt Trauma 214 (45.7) 0.138

Table 3: Positive yield rates in various categories
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Figure 3: Division of anatomy scanned

Figure 3 represents the percentage of each anatomical region scanned overall. Of the 1,010
individual patients who received CT scans over the period under investigation, 198 patients

had two or more anatomical regions scanned, equating to 1,188 total anatomical scans



being performed. Only 7 of 576 patients received full body trauma scans. The CT scan usage

rate (number of total ED patients being sent for scan) was 4.6% and overall positive yield

was 53.8%.
H Positive Trauma Yield (%) i Positive Non-Trauma Yield (%) M Total Positive Yield (%)
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Figure 4: Positive findings according to anatomical region scanned.

Figure 4 represents the positive yield for each anatomical area scanned. Of the 29 blunt
trauma abdominal scans which were performed, 19 (65.5%) were positive. There were 361

blunt trauma head CT scans performed, of which 163 (45.15%) had positive findings.

Limitations
Only one assessor was used to make decisions on whether a scan was deemed to have

positive or negative findings. Where, in the opinion of the assessor, the results were
ambiguous they were then taken to the specialist emergency physician and specialist

radiologist for opinion and consensus. Bias may therefore have occurred by the assessor.

Positive radiological scans versus clinically significant scan results were not assessed. A

negative radiological scan does not necessarily mean it was not a clinically significant result.

Although the total sample size was reasonable in order to get total positivity rates as the

primary outcome, sample sizes for subdivisions of findings were small.







Discussion
The data collected and reviewed in this study is the first of its kind in South Africa, where no

guidelines as to acceptable usage rates and positivity yields exist. Usage rates and positivity

yields have been found to be on par with international figures.

South African EDs experience one of the highest trauma loads in the world. In 1999 the
South African Medical Research Council estimated that 1.5 million trauma cases presented
to secondary and tertiary hospitals alone.™ This results in the investigation of trauma-

related scans of particular importance in our setting.

Trauma contributes to 23% of all patient presentations to the ED under review. However
trauma patients made up 57% of all scans performed. It is evident that there is a high ratio
of scans being ordered for patients presenting with trauma. At the outset it was anticipated

that the majority of trauma scans would be for blunt trauma which was confirmed.

As expected there were more male patients scanned due to their significantly higher trauma

presentations.’? 3

This was accompanied by higher positivity rate. Young males have a 27 %
higher risk of dying from trauma compared to females due to more severe mechanisms of
trauma. Female patients often present to the ED for low-energy trauma.”> However, when
females do present with blunt trauma their main presentations are headache, neck pain and
back pain. > In a situation where there has been low mechanism of injury but persistent

complaints of pain, providers may be obligated to perform imaging for these complaints

which may then be a contributing factor to negative scans.

Emergency physicians rely on the results of CT scans to make decisions regarding the further
management and disposition of patients. Some of these decisions lead to the need for
immediate surgical intervention. Many patients who would have obvious positive findings
on CT scan do not go to scan but instead, for various clinical reasons, go directly to the
operating theatre. This is a factor which may influence the positivity yield of scans, in that
patients being considered for surgical intervention may have a negative scan and then not
need to go to theatre. With a cost of around ZAR 126 000 (USD 9 000) for a patient who
receives emergent surgery a negative CT scan may be cost-saving as this will avoid the cost
and possible negative sequelae of surgery. On the other hand, a positive scan may assist

the surgeon and result in a better patient outcome.

10



The overall positivity rate of the study was 53.8% which is higher than a study by Rigsby et
al, which is one of the only studies found to present an overall positive finding rate (40%)."
However their study only looked at combination of abdominal and pelvic CT scan findings.

This study had a rate of 78% for the same combination of CT scans.

Kirschner et al recently published their study with a similar setting to the one in this study
where their department was found to have a usage rate of 7.8%." (usage rate being defined
as the number of patients being sent for scan out of the total number of patients presenting

to the ED)

In an ED with over 5000 patient visits per month only 4.6% of patients were sent for CT scan
investigation. Factors contributing to the low rate of CT usage are clear clinical decision rules
and use of point-of-care ultrasound which impacts decision-making and the diagnostic

1817 This is another important indicator of CT scan use, confirmed by the

workup of patients.
many studies which show that lower rates of use equate to higher positive pick up rates. 89
10.18 A5 the CT usage rate is lower than those of other EDs, there may be an argument that

this ED is doing too few CT scans.

Due to lack of published material on total ED CT scan yield rates, this study had to pay
attention to anatomical areas in order to find standards for comparison. In so doing it was
found that there are wide ranges of positive findings reported and no standards set. As an
example; studies looking at positivity rates on non-traumatic head CTs found abnormalities
ranging from 10 % to 39% and trauma head CT rates are in the range of 29%. ** %% 2!
Abnormal findings in this study, for non-traumatic head scans, was 53.8% and traumatic
head CT was 45.1% which is also higher than most. A study done in Malaysia reported a

positivity rate 70.5%. With such wide ranges it is clear that there is need for a standard to be

. . . 22
set or improvement of implementation of protocols.

There was a significant difference in the positivity yield in traumatic and non-traumatic CT
scans of the limbs. Both upper and lower non-traumatic scans had a 100% positivity yield
compared to trauma scans which had positivity yields of 44% and 33% respectively. There

are a few different explanations which may account for this difference:

11



With traumatic presentations there may be a variety of ways in which injury can present,
from fractures, compartment syndrome to obvious open vascular injuries. Many of these
may go directly to theatre and therefore not undergo radiological investigation. In a recently
published study by Monazzam et al. on CT angiograms of lower extremities with fractures.
They found no evidence to support the routine use of CT angiograms to evaluate lower
extremity fractures unless at least one hard or soft vascular sign is
present.”® The data of this study does not describe the indication for scans outside of blunt
trauma, penetrating trauma and non-trauma therefore the lower yield rates may be due to

scans being done without specific indications as mentioned above.

As with the discrepancy between traumatic and non-traumatic limb scans, there was a large

discrepancy in positive yield of CT scans performed on the neck.

In non-traumatic neck pathology it is often clinically obvious. Extra- and intra-pharyngeal
abscess and masses can be seen, palpated and visualized on ultrasound. These were the

majority of non-traumatic indications therefore the expected high yield was confirmed.

In traumatic neck scans there are however confounding issues, despite clinical decision rules
being practiced in the ED used in the study. Patients who may initially not need a c-spine
scan may later need a scan due to on-going neck pain, there may be distracting injuries in
polytrauma patients. In this particular ED, trauma patients who are receiving CT scans of
their head often get CT of the neck at the same time. This includes high velocity motor
vehicle and pedestrian accidents as well as falls from height. However it was noted that
many patients receiving head CTs for isolated blunt injury were receiving neck CTs as well.
This may be a factor resulting in the low traumatic CT neck yield rates as explained by
Kulvatunyou et al, whereby they found a positivity rate of only 0.7% if a CT scan of the neck
was done for isolated direct blunt head injury. They did note that the positive neck findings
were more likely to be found in patients who were assaulted and then fell to the ground.?*
Another confounding situation occurs when trauma patients are intoxicated. It is difficult to
ascertain whether a decreased level of consciousness is due to intoxication or head injury
and these patients may then need a mandatory scan to rule out trauma as a cause, they

may receive a neck CT then too.

12



There are many risks and cost to weigh up when making use of a CT scan, such as actual
financial cost, radiation, time and human resources. There can thus be criticism when a scan
is negative. The provider can be questioned on the relevant need to have done the scan. A
radiological negative scan does not mean the scan was not indicated. This study has looked
at the radiological positivity yield of scans done but does not look at the clinical outcome of
patients. In non-radiological, clinical practice; making use of special investigations may
function as rule out tests. As exemplified by making use of highly sensitive troponins and a
clinical decision rule to rule out myocardial infarction.” If the troponin result is negative it
does not mean the test was unnecessary. Similarly; implementation of radiological related
clinical decision rules may result in a significant reduction of CT usage yet translate to an

even smaller clinically significant yield.

Lianne et al have made a distinction by calling a scan with intracranial pathology a positive
scan and a scan with an acute lesion which accounts for a patient’s symptoms a “true

positive” scan. %

An argument can also be made, where a radiological positive scan does not account for the
patient’s symptoms: a patient undergoing a CT scan, after meeting criteria according to the
Canadian head CT rule for minor head injury, may be found to have a nasal bone fracture
yet this is not a clinically significant finding related to the patient’s head injury. This is
further emphasized by the fact that after implementation of the Canadian head CT rule for
minor head injuries, where the CT rate dropped to 32% and the clinically positivity rate was

only 8%. %’

Even though only radiologically significant findings were considered to be a positive yield in
this study, it does not mean that a radiologically negative scan was not indicated or clinically

significant.

Numerous ways to improve positivity rates have been suggested and validated. Among
these are clinical decision rules and protocols. Baghdanian AH et al reported that after
implementation of a protocol for blunt abdominopelvic trauma, CT use dropped by 32.1%.

The decrease in CT use also increased their positive finding rate. 2

13



In the literature there is a large discrepancy between traumatic and non-traumatic patient
CT positivity rates.” This is confirmed by the findings of this study with positive yield rates of
47.2% and 61.8% respectively. A suggested significant contributor to these findings may be
due to the fact that many trauma patients undergo a full body scan when they have a
significant mechanism of injury.® However in this study of 576 trauma scans, only 7 full body
or pan scans were performed. We maintain that there is place for selecting specific
anatomical regions for scanning in polytrauma patients based on clinical findings, point-of-
care ultrasound findings and implementation of clinical decision rules. It is evident that
there is no difference in mortality in patients undergoing immediate full body scans versus

those receiving selective anatomical scans. 29

There are many factors which need to be taken into account regarding the decision to scan
a patient. It cannot be a sole decision from a radiologist to state that a scan is not indicated
when they are not directly involved with the patient or clinical team. At the same time there
is a responsibility on the radiologist to facilitate the judicious use of a very important tool
(the CT scan), taking cost, human resource and radiation into account. There is a need for a
shared decision to be made with the clinical and radiological team for the best interest of
the individual patient and not to regard a negative scan as a wasted effort or use of

resource.

This study is the first in South Africa which undertook to look at the overall positivity yield of
CT scans done in an academic ED. This is an important indicator as to the effective utilization
of CT and an effective auditing tool. It answers the question ‘Are we ordering too few or too
many CT scans in the emergency department?’ A higher utilization rate is associated with a

89,10, 22 \njith the higher positive yields found in the data reviewed it

lower positivity rate.
seems that too few scans are being done. It can, however, be argued that the higher

positive yield rates are due to judicious use of CT scans in this resource limited setting.

In a setting where patient numbers to availability of CT scan ratio is amongst the highest in
the world there is a need for guidelines or standards to be in place as to the acceptable
utilization rates as well as the acceptable positive finding yields in order to monitor the

judicious use of this important resource.*

14



It is the hope that these findings will contribute to the development of such local guidelines
and standards to ensure judicious and effective clinical use of this modality to improve

patient centred outcomes.

15
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INTRODUCTION

A computed tomography (CT) scan is an effective imaging tool that can identify many
disease processes and alter the management of patients who present for imaging.1 CTis
particularly useful when the diagnosis is uncertain based on clinical examination.’

CT scanning also provides a highly accurate non-invasive modality for diagnosis of disease
and assessment of injury in trauma patients.? South African Emergency Departments (EDs)
experience one of the highest trauma loads in the world. In 1999 the South African Medical
Research Council estimated that 1.5 million trauma cases presented to secondary and
tertiary hospitals alone.”

CT scanning assists in correctly identifying patients who require early surgical intervention.”

It is therefore an invaluable diagnostic tool in emergency medicine (EM) and this is
evidenced by a substantial increase in recent years in the number of CT scans requested by

doctors working in the ED.?

ED Utilisation of CT scanning

ED doctors are often challenged to correctly manage patients in a timely fashion. They need
to rapidly and accurately diagnose, decide whether the patient needs emergency surgery,
requires hospital admission for further workup, or can be safely discharged from the

hospital all while making use of the least invasive modality of diagnostic testing.> ®

Several studies from Western and Eastern countries have shown a steady increase in the use
of CT. %> > %7 Awareness of levels of radiation risks among physicians is surprisingly low.
Many physicians do not grasp or explain to patients the radiation exposure involved from

diagnostic imaging studies. This is a source of concern to the radiology community. Other
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reasons for concerns include increased cost, increased radiation dose to the patient
population, longer ED stays, risks of contrast-induced nephropathy and allergic reactions to

contrast dye. 611

As these healthcare providers are under strict time constraint and constant pressure for a
quick turnaround of patients to prevent backlog, the ED is one setting where providers may

tend to overutilise CT scans.>

Other factors contributing to CT overutilisation may include fear of missed or wrong
diagnosis, the potential of malpractice lawsuits, as well as inadequate knowledge and
awareness of the referring providers of the amount of radiation exposure and potential risk
of inducing a fatal cancer from each of the commonly performed diagnostic CT

investigations.11
Although it is clear that the use of CT scans, particularly in the ED has increased, some
editorials have concluded that the data also could be interpreted as demonstrating that CT

has been adopted too quickly, without adequate consideration of the benefits and risks.

Radiation Risks

Most physicians, including Emergency Physicians (EPs), are largely unaware of the dose of
radiation and concomitant associated cancer risks with CT scanning and therefore order too
many unnecessary scans.” ® ' Data suggests that female patients are more sensitive to

radiation-induced cancers than male patients as well as the incidence of radiation-induced

cancer being higher in the young. Radiation risk for male patients steadily decreases with
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age.10 In order to avoid cancer induction by CT, CT scans should be used sparingly in younger

patients.10

It is then obvious that a medical procedure involving exposure to ionising radiation must be
justified for that patient.® In actuality, there is abundant evidence demonstrating the
considerable benefit of CT in managing ED patients, substantially outweighing its risks. In
fact, in some circumstances (e.g. patients with acute headache) we may not perform CT
scans frequently enough.” For major trauma victims CT of the head, neck, abdomen, and, in
many cases, chest is clearly beneficial despite its high radiation dose. For minor trauma

cases, CT is not. >3

Yield Rates
Approximately half (49%) of the exams performed in a few studies yielded positive findings
on CT in non-traumatic patients. Concerning trauma, approximately 15-22% of CT scans

yielded positive findings.1

There is a large discrepancy between traumatic and non-traumatic patient CT positivity
rates. The biggest contributor to these findings may be due to the fact that many trauma
patients undergo a full body scan when it is clinically determined they have a significant

. .. 1
mechanism of injury.

There seem to be notable differences in positive yields found in CT scans performed on

different anatomical sites.
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In the face of a vast amount of indications for CT scans of the brain, one study found that
the indications for the scan and the rate of abnormal results were headache (26%), seizures
(17%), focal weakness (46%), acute trauma (37%), late trauma (22%), altered mental status

(32%), coma (54%), and other (32%). The overall rate of abnormal scans was 39%.12

Ischaemic stroke is described as the most commonly discovered abnormality, followed by

intracranial haemorrhage and neoplasms.13

In patients receiving abdominal CT scans, 48% have positive results.'*

Rank of Healthcare Providers

In many South African EDs there is a spectrum of healthcare providers ranging from medical
officers to consultants. At any time, any of the healthcare providers could be representing

any specific specialty and are not necessarily EM trained.

In EM, at the provider level, the only significant predictor of diagnostic yield seems to be
years in practice.” Providers who are less experienced may have a more conservative
approach when ordering test.” Consultations for CT scans requested are significantly more
frequent by junior registrars than by senior registrars or EM consultants.?

CT should not be used in place of a carefully performed history and physical examination.
Indiscriminate use of CT, or any other diagnostic test, is a recipe for disaster. Such an

approach would lead to over-ordering of CT scans, ordering the wrong CT protocol and
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erroneous use of CT results. ° A sound clinical decision-making process can therefore play a

pivotal role in the optimisation of CT scan utilisation in the ED.?

Clinical Decision Rules

The use of validated clinical decision rules can help guide doctors’ decisions of who needs a
CT scan.” However, studies have shown variable useage of these rules to risk-stratify

patients. ’

At some centres the implementation of a clinical practice guideline focused on early surgical
consultation before obtaining advanced imaging.”> After protocol implementation these
facilities experienced a decrease in CT scan utilisation from 82% to 20%.° Where two
derived and validated decision rules were used, which identified blunt trauma patients with
clinically significant thoracic injuries, there was a reduction of approximately 25-37% of

unnecessary chest CTs.?

Although the risk for any one person is not large, increased radiation exposure for a
population is a public health concern as the radiation-induced cancers typically do not occur
until 1-2 decades or longer after radiation. It is now generally accepted that approximately

30% of all CT scans could be avoided altogether or replaced by a different diagnostic tool. ™

The Need for Further Studies

Although there are an abundance of studies evaluating trends in CT scan in general and ED
use, studies describing positive vs negative yields as well as acceptable percentages of such,

remain scanty. Some analyses of CT scans have demonstrated a trend toward decreasing
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diagnostic yields (defined as the proportion of positive tests among all tests ordered).’

There is growing pressure to measure and reduce unnecessary imaging in the ED.’

For these reasons it is important to study the utilisation of CT scanning in the ED. There is a
need to establish acceptable rates of positive yields, in order to monitor resource use, the
use and effectiveness of clinical decision rules and explore the effectiveness of alternative

imaging.
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STUDY AIMS AND OBJECTIVES
Study Aim

The aim of this study is to review the utilisation of CT by an academic ED.

Study objectives

1. To describe the types of CT scans ordered, their indications and clinical categories.
Categories will include: a) Trauma, subdivided into blunt trauma and penetrating
trauma b) non-Trauma.

2. To establish the positive rate and compare to international rates or established
standard expectations.

3. To describe the demographics of patients who are receiving CT scans.

4. To describe the rank of healthcare providers who are ordering the CT scans.

5. To compare the use of CT scan over four consecutive months, in the ED, in 2015.

METHODS
Study Design

Retrospective record review.

Site of Study

Helen Joseph Hospital.

Study Population
All patients presenting to the Helen Joseph Hospital ED who had CT scans during their ED

stay.
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Records from January to April 2015 will be used.

Inclusion criteria:
Records of all CT scans of patients presenting to the Helen Joseph Hospital ED who received

CT scans during their ED stay, which took place within specific months as specified.

Exclusion criteria:

2. Records not filed or found.
3. Records not dated within specified analysis dates.
Sampling
Records of CT scans from January to April 2015 will be used. Helen Joseph ED requests, on

average, 7 CT scans per day therefore approximately 840 scans will be reviewed.

Equipment

No equipment will be required.

Experimental Methodology

Copies of all CT scan reports and request forms are filed by month and kept in the

Helen Joseph Radiology Department.

e All forms meeting the inclusion criteria will be used.

e Information, excluding names and file numbers, will be transposed onto Data
Collection Sheet. (appendix 1)

e This will take place in the Helen Joseph Hospital Radiology Department.
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DATA ANALYSIS

Completed data collection sheets will be kept under safeguard by the investigator. Raw data
will be captured and transferred from data collection sheets onto an electronic spreadsheet
(Microsoft Excel, Microsoft Office 2010, Microsoft Corporation). All electronic data will be
kept on a password protected computer.

The following analysis will be used to describe, interpret and compare findings:

e Total number of scans done per month and comparison thereof.

e Indications for scans requested; trauma vs non-trauma.

e Within traumatic indications comparison of penetrating and blunt trauma.

e Description of demographics: gender and age.

e Description of imaging used prior to scanning.

e Description and comparisons of findings of scans.

e Description and comparison of level of training of ordering physician as well as
department ordering scan.

e Description of anatomy scanned and findings thereof.

e Description of forms excluded.

e Final results will be interpreted and represented graphically.

TIMING OF RESEARCH

GANTT CHART
10/15 | 11/15 | 2/16 2/16 3/16 5/16 7/16 8/16 9/16 10/16
Literature review X
Preparing protocol X
Protocol assessment X
Protocol resubmission X

post corrections

Ethics application X

Collecting data X

Data analysis X
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Write up MMed X X X

Submission of MMed

LIMITATIONS

Incomplete and illegible forms.

ETHICS

No consent forms will be needed. Permission will be sought from by Dr Rubin, Head of
Radiology Department, as well as the superintendant of Helen Joseph Hospital after ethical
clearance by the Human Research Ethics Committee of the University of the
Witswatersrand.

Names and file numbers will be omitted from all data collection forms. Names of ordering

doctor will be omitted.

FUNDING
Consumables, printing and other incidental expenses will be borne by the investigator.

Budget of approximately R500.

PROBLEMS

The following problems may be encountered:

e Difficulty in reading handwriting.

e Forms missing from data collection set or filed incorrectly.
¢ Not enough scans done within described time.

e Missing information on forms (incomplete forms)
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APPENDICES

APPENDIX 1

Data Collection Sheet

Review of CT scan utilisation in the Emergency Department

Date:

Age:

Gender:

Trauma: Y/N

Penetrating/Blunt

Non Trauma: Y/N

Indication and prior imaging used
(Xray/ultrasound):

Suspected diagnosis

Positive/Negative Finding:

Finding:

Ordered by:
Level of training
(Intern/Medical officer/Registrar/Consultant)

Department of origin of doctor ordering scan:
Emergency
Medicine/Surgery/Medicine/other
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Area ordered from:

Surgical Area/Emergency department (area
unspecified)/Resus/Orange/Yellow (Triage
category)

Description of scan (anatomy scanned)

Scan exclude : Reason (illegible etc)

Scan reported by: Registrar/ consultant

Amendments made:
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