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Background: The Division of Radiodiagnosis at Tygerberg Academic Hospital, a 1384-bed
tertiary training institution in Cape Town, South Africa provides a comprehensive 24-hour
clinical radiology service, and has a duty registrar on-site at all times. The demand for computed
tomography (CT) imaging is increasing and plays a pivotal role in patient management.
Objectives: The purpose of this study was to determine the accuracy of after-hour registrar CT
reporting, to identify possible factors that may affect the error rate, and to assess whether or
not errors had any clinical impact.
Method: A set of senior registrar reports (provisional reports) issued during a 28-day period
was compared with the corresponding consultant reports (final reports). Discrepancies were
identified and quantified, based on their impact on patient management.
Results: The overall discrepancy rate was 8% (18 out of 225) and the overall accuracy rate was
92% (207 out of 225). The major error rate was 4% (9 out of 225) and the minor error rate was
also 4% (9 out of 225).
Conclusion: We observed that the accuracy of after-hour CT reporting by senior registrars at
the Division of Radiodiagnosis at Tygerberg Hospital was on par with international standards.
We investigated three factors which may have affected discrepancy rates, and only found
one factor, namely the time of day, to be significant. Steps can be taken to create awareness
of this fact amongst registrars, which hopefully would result in improved patient care and
management.

Introduction
The Division of Radiodiagnosis at Tygerberg Academic Hospital, a 1384-bed tertiary training
institution in Cape Town, South Africa provides a comprehensive 24-hour clinical radiology
service, and has a duty registrar on-site at all times. The demand for computed tomography
(CT) imaging is increasing amongst all referring specialties and plays a pivotal role in patient
management, resulting in an ever-increasing workload on the Division of Radiodiagnosis.
On weekdays, registrars have on-site consultant supervision from 08:00 to 21:00. Over weekends
and between 21:00 and 08:00 on weekdays, radiological services at the hospital are provided
solely by a senior registrar, who has two or more years of clinical radiology experience. It is
the prerogative of the senior registrar to seek telephonic advice from the off-site duty radiology
consultant and, if necessary, to request that the consultant provide on-site assistance for an
opinion on complicated cases or technical assistance with a challenging interventional procedure.
CT scan reporting represents the most important after-hour work.
All weekday after-hour registrar reports are reviewed by a consultant the following morning,
whilst weekend after-hour reports are reviewed on Mondays. The relevant registrar and referring
clinicians are informed of any reporting errors.
The purpose of this study was to determine the accuracy of after-hour registrar CT reporting, to
identify possible factors that may affect the error rate, and to assess whether or not errors had
any clinical impact.

Materials and methods
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A report issued by a senior registrar in the after-hour setting is referred to as a ‘provisional report’.
Only after review (and possible alteration) by a consultant would the ‘final report’ be issued. All
reports are stored on PACS, the picture archiving and communication system, and can easily be
viewed by clinicians.
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A set of senior registrar reports (provisional reports) issued
during a 28-day period was collected after institutional ethics
review board approval. These reports were compared with
the corresponding consultant reports (final reports). Studies
included trauma-related investigations (CT imaging of the
brain, cervical spine, chest, abdomen, pelvis and vascular
system) and medical investigations (CT imaging of the brain,
chest and abdomen). Any discrepancy in interpretation
was identified and quantified. Errors were classified as
either major errors or minor errors. Examples of major
errors include: fractures not identified, vascular injuries not
identified, major organ injuries not identified, no mention
made of cerebral oedema, et cetera.1,2,3,4,5,6 Examples of minor
errors include: incidental benign lesions not identified
or mentioned (such as cysts in various organs), incorrect
classification (e.g. fracture or laceration classification)
which did not change the management of the patient, minor
fractures not identified (whilst mention of major fractures
was made), et cetera.1,2,3,4,5,6
Our rationale for quantifying errors (major vs minor) was
based on their impact on patient management. It is easy to
acknowledge that a major misinterpretation could result in
major mismanagement of the patient. When one considers
Box 1, one can appreciate why such mismanagement could
result in devastating consequences. For example, when
no mention is made of cerebral oedema, the swelling may
progress to herniation and eventually death. Similarly, by
not recognising significant fractures, the patient may develop
infection, haemorrhage or even paralysis. Missed arterial and
major organ injuries may continue to haemorrhage, leading
to anaemia, organ failure and ultimately death.
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statistical analysis. Table 1 reflects the scanned body regions
and referring disciplines.

Results
The overall discrepancy rate was 8% (18 out of 225) and the
overall accuracy rate was 92% (207 out of 225). The major
error rate was 4% (9 out of 225) and the minor error rate was
also 4% (9 out of 225).
Table 2 represents the statistical breakdown of the three
factors under investigation, namely time of report, number
of reports during a shift and years of registrar training.
We utilised a 95% confidence interval.

Discussion
The reviewed literature revealed discrepancy rates
ranging from 0.9% to 25%.1,2,4,5,7 The discrepancy rate at
Tygerberg Hospital (8%) was considered favourable when
compared with a similar training institution (17.1%) with
almost identical socio-economical parameters and patient
profile (i.e. resource-limited environment within the same
developing country).7 When compared with well-resourced
environments (i.e. developed countries), where the
discrepancy rates ranged from 0.9% – 25%, our results were
regarded as acceptable.
We found it somewhat surprising that significantly more
errors occurred during the day shift (08:00–21:00) than
BOX 1: Major errors encountered.
No mention made of cerebral oedema
Missed significant fracture

A literature search was performed in order to determine
whether similar research had been done. Five relevant
publications of research performed at similar international
institutions were reviewed – our results were compared
with existing data to determine whether our error rate is
acceptable and whether we should consider alternatives to
current protocols in order to maximise patient benefit.
Furthermore, we determined whether any correlation existed
between error rate on the one hand, and years of training,
time of report and number of reports during a shift on the
other.
Reports compiled by registrars who had completed the
Fellowship of the College of Radiology, South Africa
(FCRad) Part II examination, reports compiled by junior
registrars, and reports not considered due to technical factors
met the exclusion criteria. During the 28-day period a total of
372 after-hour CT investigations were performed. Of these
investigations’ reports, 147 met the exclusion criteria and
were not considered, whilst 225 reports were considered for
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Missed arterial injury
Missed major organ injury
Missed subarachnoid haemorrhage
Missed infarction

TABLE 1: Scanned body regions and referring disciplines.
Referring
discipline

Head ±
C-spine

Chest ±
abdomen

Vascular

Total

Surgical

124

37

20

181

Medical

31

8

5

44

Total

155

45

25

225

TABLE 2: Statistical breakdown of factors under investigation.
Factors

Error rate

Pearson Chisquare

Fisher exact,
two tailed

08:00–21:00

17.07% (7 out of 41)

0.01788

0.02675

21:00–08:00

5.98% (11 out of 184)
0.55179

0.63270

0.06252

0.07996

Time of report

Shift work load
< 10

11.76% (2 out of 17)

≥ 10

7.69% (16 out of 208)

Registrar seniority
4th year

12.09% (11 out of 91)

2nd and 3rd year

5.22% (7 out of 134)
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during the night shift (21:00–08:00). Possible explanations
include the following:
•

•

Emergency cases (stable patients requiring CT imaging
as soon as possible) enjoy priority over urgent cases
(stable patients who, in the opinion of the referring
clinician, need CT imaging within 24 hours), resulting in
urgent cases only being scanned the following morning.
The high frequency of trauma-related emergency cases
conditions registrars to be vigilant regarding certain
crucial findings, thereby minimising discrepancies.
On the other hand, urgent cases generally tend to be
acute or chronic with loaded co-morbidity. It is this comorbidity that introduces a time-consuming component
to interpretation and reporting and contributes to the
overall complexity of the study.
Registrars may experience a false sense of security during
daytime. Our belief is that a registrar would be more
confident in issuing a report at a time of day when a
consultant is more readily available. Should a discrepancy
arise (for example when a clinician queries the validity
of a report), the process of contacting a consultant who
would then review the case and offer his or her opinion
would be less cumbersome. As inappropriate as it may
seem, registrars perceive the processes of contacting
consultants who are ‘awake’ and therefore more readily
available, and ‘unlikely to be awake’ and therefore not
readily available, differently.

Fourth-year registrars appeared to be more likely to make
errors when compared with 2nd-year and 3rd-year registrars.
However, a larger sample size would be necessary to confirm
this trend. Possible explanations may be that:
•
•

a more senior registrar would take responsibility of a
more complex case
senior registrars who are preparing for their final
examinations are more sensitive to subtle pathology,
thereby increasing the likelihood of overcalling certain
findings.

The number of investigations during a shift played no
statistical role in the likelihood of error occurrence. Possible
explanations include the following:
•

The rate at which scans can physically be performed on
a 6-slice CT scanner, compared with the time required to
report on the scans, is manageable for a senior registrar
at Tygerberg Hospital. However, there are other
training institutions in South Africa with a significantly
more demanding workload, where the number of
investigations performed (on more than one CT scanner)
is likely to affect accuracy rate.
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•

The effect that lack of sleep has on report discrepancy rate
appears to be insignificant. Senior registrars at Tygerberg
Hospital are offered the privilege of a ‘post-call’ day,
which may provide some incentive regarding the timely
issuing of reports, as the assurance of total removal from
the clinical milieu may be comforting.

Conclusion
We observed that the accuracy of after-hour CT reporting
by senior registrars in the Division of Radiodiagnosis at
Tygerberg Hospital was on par with international standards.
We investigated three factors which may have affected
discrepancy rates, and only found the time of day to be
significant.
Steps can be taken to create awareness of this fact amongst
registrars, which hopefully would result in improved patient
care and management.
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