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abstract
Background: Emergency department (ED) care often requires
radiographs for deﬁnitive diagnosis. In many hospitals the
primary review of examinations is by requesting physicians. We
studied the importance of having a radiologist assess tests, by
assessing diagnostic disagreement.
Study design: Retrospective, observational, involving victims
of trafﬁc injuries (August 2008). Trauma routine X-rays were
analyzed by treating surgeon and by the radiologist at the same
hospital. Comparison and review of their reports.
Results: Fourty-seven lesions were found on cervical, chest and
pelvis radiographs. Twenty-three were considered as resulting
from trafﬁc injury. Other 24 were chronic injuries or ﬁndings
with no connection to the mechanism of trauma. Regarding the
ﬁrst group, surgeons identiﬁed 19 lesions (82.61%), while the
radiologist found 22 (95.66%). There was one lesion described
only by the doctor on duty, but not by the radiologist (rib
fracture). Four lesions were not identiﬁed by the ED surgeons,
but only by the radiologist (two fractures: one of the upper limb
and another of the clavicle; a pneumothorax and a subcutaneous
emphysema). There was a discrepancy of 13.05% between
the diagnosed injuries. All lesions misdiagnosed were found
on chest X-rays.
Conclusion: We found a significant rate of radiographic
injuries caused by trauma misdiagnosed by the on-duty
doctor (13.05%). This ﬁnding points to the need for an on-duty
radiologist for evaluation of tests in the emergency department.
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resuMo
Introdução: O atendimento em PS exige métodos
complementares para deﬁnição diagnóstica. Muitos hospitais
não possuem condições de manter médicos radiologistas
plantonista, tendo seus exames avaliados pelo médico
solicitante. Diversos estudos já demonstraram a importância
de se manter um radiologista para a avaliação dos exames
realizados, devido à alta taxa de discordância diagnóstica.
Assim, faz-se necessária uma avaliação da qualidade do
atendimento nos hospitais.
Desenho do estudo: Retrospectivo observacional envolvendo
pacientes vítimas de acidentes automobilísticos, em
Agosto/2008. Radiograﬁas sequência trauma analisadas pelos
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médicos plantonistas e médico radiologista do mesmo hospital.
Comparação e revisão de seus laudos.
Resultados: Foram descritas 47 lesões diferentes nas radiograﬁas
de cervical, tórax e pelve. Destas, 23 foram consideradas como
sendo decorrentes do acidente automobilístico. As outras 24
eram lesões crônicas ou achados que não têm ligação com o
mecanismo de trauma. Das lesões causadas pelo mecanismo
de trauma, os plantonistas identiﬁcaram 19 alterações (82.61%)
e o radiologista encontrou 22 (95.66%). Uma lesão descrita
pelo plantonista não foi encontrada pelo radiologista (fratura de
costela). Quatro lesões identiﬁcadas pelo radiologista não foram
descritas pelos plantonistas (duas fraturas, de membro superior
e clavícula, um pneumotórax e um enﬁsema subcutâneo). A
discrepância foi de 13.05% entre os achados diagnósticos;
todas as lesões que passaram despercebidas encontram-se
nas radiograﬁas de tórax.
Conclusões: Observou-se taxa relevante de alterações
radiográﬁcas causadas por trauma não identiﬁcadas pelo
plantonista (13.05%). Isso atenta para a importância de melhor
treinamento desses médicos e da necessidade de radiologista
de plantão para avaliação dos exames em pronto socorro.
Palabras clave: Radiologia trauma, Radiologista de trauma,
relatórios radiológicos da sala de emergência, Diagnóstico erróneo.

introduction
According to the Brazilian Ministry of Health – DATASUS,
for the five-year period 2005 to 2009, external causes are the
third leading cause of death in Brazil (12.57%), exceeded
only by heart disease and cancer.1 This prevalence is also
observed in the international literature, but mainly because of
the aging process of population and the increasing incidence
of cancer, those disease tend to overcome the external causes.
Considering all sorts of external causes (falls, drownings,
assaults, etc.), traffic injuries constitute a significant
portion, accounting for more than 25% of deaths. About
deaths occurring on public roads, 32.9% were due to traffic
injuries, only exceeded by assaults (39.7%). These data
make clear the importance of preventing deaths related to
external causes, which should be seen as a real problem of
public health.1
Considering the trimodal distribution of deaths in trauma,
approximately half of them the first stage (minutes after the
initial injury), caused by severe and irreversible injuries to
vital structures that could not be repaired despite immediate
medical attention to these patients.2
Approximately one-third deaths occur in the second stage
(from minutes to hours after the trauma). Such deaths are
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related to injuries that would have been preventable with
efficient prehospital care, combined with a system of
referral hospitals to complement the initial treatment
properly. In this case, staff training is fundamental to the
proper care and to reduce the morbidity and mortality related
to trauma.2
The medical care performed in the emergency department
(ED) requires skill and extensive medical knowledge
involving different specialties, which in many cases, may
need complementary tests to define a diagnose. Many
hospitals cannot afford to keep radiologists on duty so they
have their patients’ exams evaluated by the requesting
physician. Several studies have demonstrated the importance
of maintaining a radiologist for the assessment of tests, due
to the high rate of diagnostic disagreement.3-5
In order to evaluate the need for a radiologist to interpret
radiographs obtained in trauma cases, we studied the
incidence of radiological misdiagnoses in the emergency
department at hospital do trabalhador, in curitiba, and the
impact of misdiagnoses on the outcome of the patients
involved in traffic injuries.

after the first care, in an appropriate environment for
specialized analysis (dark room, the possibility of a quiet
consultation to theoretical material). The radiologist had no
knowledge of the previous diagnoses made by ED surgeons.
There was total freedom in describing lesions, with no
standard form nor checklist requiring standardization at the
time of data collection for this study.
The inclusion criteria were all patients victims of traffic
injuries with indications of cervical spine, chest or pelvis
radiographs during the period of the study. The exclusion
criteria were all lesions not caused by traffic injuries or those
who had no clinical indication for obtaining the
aforementioned examinations.
All injuries occurring in the streets of Curitiba and
metropolitan region, that involved a motor vehicle, were
considered as ‘traffic injuries’ for the present study.
After collecting data, lesions were classified as lifethreatening or not, considering the impact on the management
decisions in the emergency environment, and its impact on
the prognosis of the patients.
results

Methods of research
This was a retrospective, observational study. We selected
186 patients who were treated at the Hospital do Trabalhador
at Curitiba-PR, after traffic injuries during the first 2 weeks
of August of 2008. Patients were registered in the traffic
injuries book. The study included patients who underwent
radiographic examination of the specific trauma routine
(cervical spine, chest and pelvis) in a total 428 radiographs.
Radiographs were performed according to the standard
protocol adopted in the emergency room: Cervical profile
(lateral), chest and pelvis anteroposterior.
Emergency room surgeons registered their reports in the
emergency care form of each patient, which was indexed in
the complete medical record of the hospital. Chest
examinations were evaluated by general surgeons and
residents in surgery. Cervical spine and pelvis examinations
were evaluated by orthopedic surgeons and residents in
orthopedics and traumatology.
Reports from the radiologist physician of the Hospital
do Trabalhador at Curitiba were collected in the patients’
electronic record, having been carried out in a second time

One hundred and eighty-six patients victims of traffic
injuries in the city of Curitiba and metropolitan region who
were treated in the period of the study met the inclusion
criteria. Considering the mechanisms of trauma, the
most important injuries were caused by motor vehicle
collisions (60.75%), followed by dropping the motorcycle
and pedestrians struck by vehicles (16.7 and 14.5%,
respectively). Other mechanisms of injury accounted for
8% of the total. The majority of patients involved were
male (66.7%); the median age was 25.5 years (2-84 years).
For the evaluation of those 186 patients, 428 radiographs
were performed: 158 of the chest, 117 of the pelvis and 153
of the cervical spine, evaluated both by emergency room
surgeons and radiologist at the Hospital do Trabalhador
(Table 1).
In total, 47 lesions were found. Of these, 28 found only
by the radiologist, one only by the group of on-duty surgeons
and 18 found by both groups.
Considering injuries found in each segment, analyzed
separately (Table 2), while the group of on-duty surgeons
found less than a half of the total of identified lesions (40.4%),

Table 1: Radiologic examinations and lesions were found
Radiographs

Total examinations

Lesions found by both

Lesions found only by
the radiologist

Lesions found only by on-duty
surgeons

Chest
Pelvis
Cervical spine

158
117
153

12
5
1

10
6
12

1
0
0

Total

428

18

28

1
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Table 2: Description of lesions and misdiagnosis
Segment

Chest

Lesion

Lesions found by
on-duty surgeons

Rib fractures
Other fractures
Pulmonary contusion
Pneumothorax
Widened mediastinum
Subcutaneous emphysema
Pleural thickening
Bone deformity
Pleural effusion
Increased heart area

Total
Cervical

Total
Pelvis

%

N

%

N

8.5

4

6.4
4.3
8.5
2.1
6.4
4.3
4.3
6.4
2.1
2.1

3
2
4
1
3
2
2
3
1
1

13

46.8

2.1

Fracture
Prosthesis (intramedullary)
Foreign body (IUD)
Osteopenia
Vascular calciﬁcations
Exostosis

Total
Total of ﬁndings

Lesions
misdiagnosed by
on-duty surgeons
%
N
4.3

2

2.1

1

2.1
4.3
6.4

1
2
3

2.1

1

22

21.3

10

2
6
4
1

4.3
12.8
8.5

2
6
4

1

4.3
12.8
8.5
2.1

2.1

1

27.7

13

25.5

12

10.6

5

10.6
2.1
2.1
2.1
2.1
4.3

5
1
1
1
1
2

2.1
2.1
2.1
2.1
4.3

1
1
1
1
2

8.5

4

6.4
2.1

3
1

2.1

1

27.7
Anterolisthesis
Osteophyte
Intervertebral space reduction
Fracture

Lesions found by
the radiologist

10.6

5

23.4

11

12.8

6

40.4

19

97.9

46

59.6

28

Lesions
misdiagnosed by
the radiologist
%
N
2.1

1

2.1

1

2.1

1

Table 3: Trauma lesions found and misdiagnosis
Segment

Chest

Lesion

Rib fractures
Other fractures
Pulmonary contusion
Pneumothorax
Widened mediastinum
Subcutaneous emphysema
Pleural effusion

Lesions found by
on-duty physicians

Lesions found by
the radiologist

%

N

%

N

17.39

4

3
2
4
1
3
2
1

13.04
4.35
4.35

3
1
1

13.04
8.7
17.39
4.35
13.04
8.7
4.35

56.52

13

69.57

16

4.35
4.35
21.74

1
1
5

4.35
4.35
21.74

1
1
5

Total

21.74

5

21.74

5

Total

82.61

19

95.66

22

Total
Cervical
Total
Pelvis

40

Fracture
Fracture

17.39

4

Lesions
misdiagnosed by
on-duty physicians
%

N

8.7

2

4.35

1

4.35

1

17.39

17.39

Lesions
misdiagnosed by
the radiologist
%

N

4.35

1

4

4.35

1

4

4.35

1
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the radiologist found 97.9%. Observing only the findings of
injuries resulted from trauma, the trauma team found 82.61%
of lesions, while the radiologist detected 95.66% (one lesion
– 4.34% - was only found by the surgeon (Table 3).
In the medical records 70 examinations included in the
study had no reports by on-duty surgeons. However, all
patients undergoing these tests were discharged in good
general condition, without any necessary treatment at a
second time or rescheduled outpatient consultation. When
an injury was found, the radiological diagnose made by both
groups was concordant in all cases evaluated.
discussion
Traffic injuries are among the leading causes of death and
disability among men in the economically productive age
group. In this study, we compared results of radiographic
examinations of patients victims of such trauma. The
lesions found in this study do not reflect the most common
injuries in the emergency room, since we evaluated only
the radiographs for patients examined in a multiple trauma
protocol (chest, cervical spine and pelvis).2
Papers in national and international literature mostly
describe a high rate of disagreement between general
practitioners and radiologists in diagnostic radiology, as well
as between radiologists themselves. 3-12 The greatest
differences relate to the level of training and experience of
the professional reading the radiographs. As demonstrated
by Eisen et al the accuracy of pneumothorax diagnosis
increases up to fivefold comparing radiographs assessments
by respirology residents in relation to medical students.6
However, some centers have demonstrated that their
physicians are able to treat in the E&A without a radiology
specialist. In contrast to what most of the literature says, Le
Corre et al showed no statistically significant difference
between the analysis of chest radiographs by radiologists
(residents and experts) and anesthesiologists (residents and
experts), but their sample was too small and they did not
take into account surgeons’ assessments.13
Similarly to the findings of Gatt et al in the present study,
we observed a high rate of misdiagnoses by on-duty
physicians.3 Analyzing the overall diagnosis rate, the on-duty
surgeons failed to identify or describe 59.6% of all lesions
found. This number may be overestimated if we consider
that injuries not related to the acute trauma, such as chronicdegenerative lesions, do not end up being described in the
chart. This may be due to the large volume of patients in
emergency departments in our country, which sometimes
overwhelms the capacity of the local team, reflecting an
increased demand presented by the population in relation to
the supply of health professionals providing care.

To avoid this alleged overestimation, only tests with
acute injuries caused by trauma were analyzed. In
radiographs of the pelvis, injuries such as exostosis, the
presence of prostheses, foreign body (IUD), osteopenia and
vascular calcifications were excluded from this second
analysis. Similarly, in examinations of the cervical spine,
injuries such as anterolisthesis, osteophytes and reduced
intervertebral space were not included. Finally, in
examinations of the chest, old injuries such as bone
deformities and enlargement of the heart were not
considered. With these chronic lesions excluded, there was
a significant reduction in the number of misdiagnoses by the
attending surgeon of the emergency department, from 59.4
to 17.39%. However, this statistic is still inadequate for a
referral trauma center where this study was conducted.
Also, considering lesions identified by the radiologist
and not described by the attending surgeon, four of them
would be of great importance in the management and
treatment of the patient: Two fractures of the upper limb and
another of the clavicle, plus one slight pneumothorax (Fig. 1)
and one subcutaneous emphysema. The fractures were

fig. 1: Chest X-ray: Pneumothorax identified in the left image
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investigated by specific radiographs of the affected segment
(arm, in the first case, and clavicle in the second),
demonstrating that they were identified and treated by staff
but not reported in the evaluation of chest radiographs by a
general surgeon on duty.
Additionally, there was an injury described by on duty
surgeon misdiagnosed by the radiologist (rib fracture)
suggesting that some existing lesions may not have been
identified by any of the groups, going unnoticed by hospital
care as a whole. However, according to Aboutanos et al
patient follow-up after hospital discharge contributed
substantially to the analysis of this study, when data on
patient outcome and earlier return to health centers were
considered.14
All acute injuries that were not identified by the doctors
on duty were on chest radiographs, in agreement with overall
data published, that demonstrate higher error rates in this
segment. These radiographs in the emergency environment
were all evaluated by general surgeons. No injuries due to
trauma went unnoticed by the analysis of orthopedic
surgeons on duty (responsible for the reports of the cervical
spine and pelvis). Also, regarding cervical spine radiographs,
is worth emphasizing the importance of clinical examination
in relation to radiological findings. As demonstrated by
Ivatury et al, because of the high incidence of inappropriate
application of the technique, the lateral cervical spine should
be removed from the algorithm recommended by ATLS,
because of its low diagnostic value. More emphasis should
be placed on the use of Computed Tomography.15 Allied to
this, clinical examination should not contraindicate the
application of cervical spine imaging investigation, even in
patients with Glasgow Coma Scales of 15, as it presents a
low sensitivity for the diagnosis of cervical fractures,
according Aboutanos et al.16-18
There are several important limitations in the present
study: (1) it is retrospective, (2) a low number of lesions
were found in selected patients, limiting statistical power
and (3) the absence of a control group to evaluate
radiographs, which would identify possible injuries that went
unnoticed by both attending surgeon and radiologists at the
hospital.
We observed an important rate of radiographic lesions
caused by major trauma not identified by on-duty surgeons
(13.05%). This finding indicates the importance of better
training of doctors. Considering data from this study, a
radiologist on duty is needed for evaluation of imaging tests
in the emergency room, reinforcing the suggestion of Gatt
et al. Where it remains impossible to implement this
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measure, better training of staff on duty can help decrease
errors.19 Where it is not feasible for reasons of cost to have
a radiologist on call in every emergency department, central
remote reading of radiographs by teleradiology might offer
a solution.
Considerations for future studies of this issue would be
a study in which radiologists make their assessments in an
emergency department environment, away from the
quietness and comfort of regular reporting rooms, with larger
number of patients and a control analyzer group.
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