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ABSTRACT

Objective: to identify a subgroup of blunt trauma patients with very low chance of sustaining pelvic fractures based on clinical criteria.
Methods: retrospective analysis of the trauma registry data, collected in a period of 24 months. We selected adult blunt trauma patients
who had a PXR on admission. The frequency of pelvic fractures was calculated for the following groups: Normal neurological examination
at admission (NNE), hemodynamical stability (HS), normal pelvic examination at admission (NPE), less than 60 years old (ID<60) and
absence of distracting injuries (ADI). Logistic regression analysis was carried out in order to create a probability model of negative PXR.
Results: an abnormal PXR was identified in 101 (3.3%) out of the 3,055 patients who had undergone a PXR at admission. Out of these,
1,863 sustained a NNE, with 38 positive CXRs (2.0%) in this group. Considering only the 1,535 patients with NNE and HS, we found
28 positive PXRs (1.8%). Out of these, 1,506 have NPE, with 21 abnormal PXRs (1.4%). Of these, 1,202 were younger than 60 y, with
11 positive PXRs (0.9%). By adding all these criteria to the ADI, we found 2 abnormal PXRs in 502 (0.4%) cases. The probability model
including all these variables had a 0,89 area under the ROC curve. Conclusions: by adding clinical criteria, it is possible to identify a group

of trauma patients with very low chance of sustaining pelvic fractures. The necessity of PXR in these patients needs to be reassessed.
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INTRODUCTION

round 3% of all bone fractures are in the pelvis'. Of
Athe victims of blunt trauma admitted to hospitals,
9.3% have pelvic fractures?. The lethality of traumatized
with pelvic fractures is estimated between 10% and
16%, and in the 2-4% of patients with open fractures,
mortality can reach up to 30 45%". The frequency of
associated injuries can reach 90% of cases, influencing
prognosis>®. This means that pelvic fractures are an
indicator of potential lethality, which justifies their
prompt identification’.
The guidelines of the Advanced Trauma Life
Support (ATLS) recommend that the simple radiography
of the anteroposterior pelvis be performed systematically
on victims of severe blunt trauma upon admission to

the trauma room'. The advantage of such conduct
would be precisely the early identification of patients
who need some form of hemostasis, such as external
fracture fixation, extra-peritoneal pelvic tamponade
and/or embolization by angiography'"'>. Early diagnosis
would decrease time to treatment and blood loss, which
is essential for a better prognosis.

However, taking into account the total number
of blunt trauma victims in major trauma centers, the
number of normal radiographs of the pelvis is significant.
Even when there is a fracture, in 22% of these cases
the diagnosis is only possible through computed
tomography'®. Negative tests generate costs and increase
the length of stay in the emergency services, which can
worsen the patient’s clinical prognosis and interfere with
the patient’s care flow. Importantly, in many cases of
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high-energy trauma there is indication of abdominal and
pelvic computed tomography, which would put in doubt
the need for prior pelvis radiography'’:'8.

Currently, several authors have questioned the
mandatory simple radiographic examination of the pelvis
in the Emergency Room. However, the criteria for patient
selection are not clear in the literature. Apparently, this
test would be reserved mainly for hemodynamically
unstable victims of high-energy trauma''3>,

The aim of the present study is to identify,
through the evaluation of clinical criteria, a group of
victims of blunt trauma in whom the frequency of pelvic
fractures is minimal.

METHODS

This project was approved by the Ethics
in  Research Committee of the Brotherhood of
Santa Casa de Misericérdia de Sdo Paulo (CAAE
60936616.0.0000.5479). We carried out a retrospective
analysis of the information contained in the Trauma
Registry of the Emergency Service of the Santa Casa de
Sdo Paulo. We included adult victims of blunt trauma,
seen between 2006 and 2008, with complete information
in the records and submitted to pelvic anteroposterior
radiography at admission. We evaluated demographic
data, trauma mechanism, vital signs at admission, trauma
indices, complementary exams, associated diseases,
diagnosed injuries, and treatment.

Pelvic X-Rays (PXR) were performed in an
anteroposterior view and interpreted by the most senior
resident (surgeon / orthopedist) in conjunction with
the attending physician on duty (surgeon). Exams were
characterized as positive or negative for the presence of
a pelvic fracture. We did not consider findings unrelated
to the traumatic event and / or previous illnesses.

We established the following clinical variables,
obtained at the patient’s initial assessment:

1. Normal neurological examination at
admission  (NNE): patient alert and
responsive, without motor or sensory
alteration, with Glasgow coma scale equal
to 15 and without factors that hampered

the examination, such as the use of
sedatives or drugs;

2. Hemodynamic stability (HS): patient with
heart rate below 100 bpm and systolic
blood pressure above 100 mmHg;

3. Normal Pelvis Examination at admission
(NPE): patient without pain on palpation
or instability on pelvic examination;

Age below 60 years (AGE<60);

5. Absence of distracting injuries (ADI):
Abbreviated Injury Scale (AIS) > 2 in other
body segments.

We compared the frequency of pelvic fractures
between patients with and without the analyzed
variables, using the Chi-square test and considering p
< 0.05 as significant. We calculated the Odds Ratio and
the 95% confidence interval for the absence of pelvic
fractures according to the clinical variables.

From the variables, we progressively overlapped
the clinical criteria, with the objective of identifying a
group whose probability of presenting abnormal PXR at
admission was the lowest possible. The variables were
also included in the logistic regression using the Enter
method, with the goal of building a predictive model of
“absence” of pelvic fractures. We calculated the area
under the Receiver Operating Characteristic (ROC) curve
to estimate the accuracy of the model produced in the
logistic regression. We used the Statystical Package for
Social Sciences (SPSS) software version 21.0 for statistical
analysis, considering p < 0.05 as significant.

RESULTS

In the period, 3,055 adult victims of blunt
trauma underwent pelvis radiography, constituting the
study group. Of those, 101 patients (3.3%) had fractures
of the pelvis identified at the admission X-Ray.

Of the 101 patients with fractures of the pelvis,
75 (74.2%) were male. The age varied between 14
and 87 years (mean 41.6 £ 19.4 years) and 16 patients
(15.8%) were older than 60 years. The most frequent
trauma mechanisms were run over (50 cases — 49.5%)
and falls from a height (28 cases — 27.7%). Twenty-eight
of the 101 patients with pelvic fractures had altered pelvic
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physical examination at admission (27.7%). The means
and standard deviations for systolic blood pressure (SBP),
Glasgow coma scale, and respiratory rate at admission
were 109.5 = 45.0 mmHg, 12.0 £ 4.4, and 18.4 £ 4.8
bpm, respectively. SBP was below 100 mmHg in 32 cases
(31.7%). Lesions with AIS greater than 2 were identified
in the cephalic, thoracic, abdominal and extremity
segments in 31 (30.7%), 34 (33.7%), 39 (38.6%), and
86 (85, 1%) patients, respectively. Pelvic fractures were
considered unstable in 32 cases (31.7%) (Table 1).

In the analysis of 1,863 patients with NNE,
we identified 39 altered PXRs (2.1%). In the 1,535
subjects with NNE and HS, we observed 28 altered PXRs
(1.8%). In the 1,506 ones with NNE, HS, and NPE, we
identified 21 with positive PXRs (1.4%). Of the 1,202
cases with NNE, HS, NPE, and AGE<60, 11 had altered
PXRs (0.9%). Finally, of the 502 individuals with NNE,
HS, NPE, AGE<60, and ADI, there were only 2 abnormal
PXRs (0.4%) (Table 2).

Pelvic fractures were significantly less frequent
among patients with NNE (2.1% vs. 5.8%, p < 0.001,
OR 2.87 [95% CI 1.91 4.31]), HS (2.1% vs. 9.9%, p
< 0.001, OR 5.22 [95% CI 3.47 7.86]), NPE (2.5% vs.
61.4%, p < 0.001, OR 62.19 [95% CI 32.51 118.97]),
and ADI (0.9% vs. 10.7%, p < 0.001, OR 12.92 [95%
Cl 7.93 21.04]) (Figure 1). The logistic regression model
using the Enter method and including the variables NNE,
HS, NPE, AGE<60 and ADI showed an area under the
ROC curve (AUC) of 0.89 (Table 3 and Figure 2 ).

DISCUSSION

Pelvic fractures can be considered as a marker of
severe trauma®'®. The simple diagnosis of a pelvic fracture
should alert the surgeon to the greater probability of
retroperitoneal hemorrhage or even associated injuries
that may require specific treatment?. In our study, we
observed severe injuries (AIS > 2) in the skull, thorax,
abdomen and extremities, respectively in 30.7%, 33.7%,
38.6%, and 85.1%. About 10% of patients were admitted
with hemodynamic instability and 30% of the fractures
were considered mechanically unstable. Thus, the rapid
identification of a fractured pelvis is a priority in the care
of victims of blunt trauma.

Some current guidelines recommend liberal

criteria for the realization of simple pelvis radiography at
admission'®'214 Recently, the real need for this practice
has been questioned, as a large number of these tests are
normal?>?3. The best selection of patients to perform PXR
would increase accuracy, reducing costs and exposure to
radiation'®2224_ However, there is no consensus on the
best form of selection.

Table 1. General analysis of 101 patients with fractures of the pelvis.
(SBP: Systemic Blood Pressure; GCS: Glasgow Coma Scale, AlS: Abbre-
viated Injury Scale).

Variable Cases (%)
Male patient 75 (74.2%)
Age > 60 yo 16 (15.8%)
SBP<100mmHg 32 (31.7%)
GCS<9 24 (23.8%)
Run over mechanism 50 (49.5%)
Fall from height 28 (27.7%)

Altered pelvic physical 28 (27.7%)

examination

AlS>2 cephalic segment 31 (30.7%)
AlIS>2 thoracic segment 34 (33.7%)
AlIS>2 abdominal segment 39 (38.6%)
AlS>2 extremity segment 86 (85.1%)
Unstable pelvic fracture 32 (31.7%)

Table 2. Frequency of pelvic fractures according to overlapping clini-
cal criteria. (NNE: Normal Neurological Examination; HS: Hemodynamic
Stability; NPE: Normal Pelvis Examination, AGE: Age; ADI: Absence of
Distracting Injuries).

. o Total C_ases (%)
Clinical criteria cases with altered
Pelvic XR
el radography 3055 101(33%)
NNE 1863 39 (2.0%)
HS 2336 47 (2.0%)
NPE 3011 74 (2.4%)
AGE>60 2350 76 (3.2%)
ADI 2630 39 (1.5%)
NNE + HS 1535 28 (1.8%)
NNE + HS + NPE 1506 21 (1.4%)
NNE + HS + NPE + AGE<60 1202 11 (0.9%)
NNE + HS + NPE + AGE<60 502 2 (0.4%)

+ ADI
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Table 3. Logistic regression using the Enter method with the variables assessed in the study (NNE: Normal Neurological Examination, HS: Hemody-
namic Stability; NPE: Examination of the Normal Pelvis; AGE: Age; ADI: Absence of Distracting Injuries).

95% C.l.for
EXP(B)
B $.E. Wald df Sig. Exp(B) Lower Upper
Step 12 EXNNL(1) -,521 271 3,699 1 ,054 ,594 ,349 1,010
EH(1) -,882 ,265 11,056 1 ,001 414 ,246 ,696
ID60(1) -,658 ,336 3,833 1 ,050 ,518 ,268 1,001
ALD_SemAISEx (1) -2,821 ,369 58,331 1 ,000 ,060 ,029 123
ExPelveNL(1) -4,924 ,518 90,473 1 ,000 ,007 ,003 ,020
Constant 5,886 ,370 252,837 1 ,000 360,039
Area Under the Curve
Test Result Variable(s): Predicted probability
Asymptotic 95% Confidence
Asymptotic Interval
Area Std. Errar” Sig” Lower Bound Upper Bound
* 890 019 1000 852 928
‘ i ROC Curve _
] =- - __- ol
P <0,001 <0,001 <0,001 0,163 <0,001 E ;
OR 2,87 522 62,19 1,47 10,4 “10
IC 95 1,91-4,31 347-7,86 | 32,51-118,97 | 0,85-2,56 | 7,93-21,04 |
Figure 1. Comparison éf pelvic frabcture frequency within the subgroups “1
of patients with and without the studlied variables. NNE: Normal Neuro-
logical Examination; ANE: Altered Neurological Examination, HS: Hemo- 0.0 . N T 2 2
dynamic stability; Hl: Hemodynamic instability; NPE: Normal Pelvis Exami- o ’ 174- spedﬂ:;“, ’ '

nation, APE: Altered Pelvis Examination; AGE<60: Up to 59 years; AGE>
60: Over 60 years; ADI: Absence of Distracting Injuries, PDI: Presence of
Distracting Injuries, with AlS > 2, * p < 0.001.

In our study, 3.3% of blunt trauma victims had
fractures at the pelvic X-Ray. However, approximately
two thirds of the patients with fractures had a normal
pelvic physical examination at admission. Therefore, we
understand that the selection to perform PXR must also
take into account other criteria besides the physical exam.
We analyzed other variables readily available for the initial
evaluation, in addition to the pelvic examination, such as
age, hemodynamic stability, neurological examination,
and the presence of distracting injuries.

We should note that the physical examination
can only be considered reliable when there is no altered
level of consciousness, hence the importance of a normal

Figure 2. ROC curve and Area under the curve (AUC) of the predictive
model that included all the studied variables.

neurological examination. Likewise, distracting injuries
can take the patient’s attention away, masking possible
pelvic lesions. For this reason, we chose to define such
injuries as those with AIS > 2 (severe).

With the overlap of these variables, we
could identify a group of patients with less than 0.5%
probability of presenting fractures of the pelvis. When
uniting the variables age less than 60 years, hemodynamic
stability, normal neurological examination, absence of
distracting lesions, and normal pelvis examination, the
frequency of abnormal radiographs was 0.4%. This way,
the association of the multiple proposed clinical variables
would reduce the number of radiographs by 16.4%,
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consequently reducing costs and time of care.

In 2013, Paydar et al. analyzed 1,679 victims
of high-energy blunt trauma?*. Of these, 389 had
hemodynamic stability and normal pelvic physical
examination, of whom only one (0.25%) had an
abnormal pelvic radiograph. These authors concluded
that the simple radiograph of the pelvis could be removed
from the initial screening protocols of high-energy
blunt trauma patients who had hemodynamic stability
and normal pelvis examination. Our study added other
variables to this theory, further reducing the incidence of
pelvic fractures in the clinical decision.

One can question the sensitivity of the pelvis
radiography to identify minor fractures. In 2006, Obaid
et al. demonstrated that in 51% of patients with pelvic
fractures the diagnosis was not possible with a simple
pelvic radiograph, but by computed tomography?°. This
group proposes that there is no need to perform PXR in
patients who will undergo CT scans. Other studies had
similar findings'®'82'. This fact calls for well-established
criteria to be used in the indication of imaging exams,
in the pursuit of unidentified fractures and unnecessary

RESUMDO

exams.

In 2009, Dechert et al. evaluated elderly
patients (age > 65 years) with pelvic fractures and found
that this group has a longer hospital stay and a worse
evolution when compared with younger individuals, with
increased mortality (20.4%) and higher risk of death
due to multiple organ failure?®. In our sample, 15.8%
of patients with abnormal pelvic radiography were
older than 60 years. It is noteworthy that there was no
statistical difference between the groups over the age
of 60 and under it regarding the frequencies of pelvic
fractures. Although the elderly have greater skeletal
fragility, the mechanisms of trauma are different.
However, in patients over 60 years of age, performing
PXR is more advocated, as the diagnosis can be more
difficult, worsening prognosis.

The final message of the present study is that
it is possible, with the use of clinical criteria, to identify a
group of victims of blunt trauma with minimal probability
of presenting pelvic fractures. These data support the
selective indication of PXR in such cases, based on the
proposed clinical criteria.

Objetivo: identificar, baseados em critérios clinicos, grupo de vitimas de trauma fechado com baixa probabilidade de apresentar
fraturas na radiografia simples de pelve a admissdo (RXP). Método: analise retrospectiva dos dados de registro de trauma em um
periodo de 24 meses. Foram selecionados adultos vitimas de trauma fechado que realizaram RXP a admissdo. A frequéncia de fraturas
de pelve foi calculada nos seguintes grupos: exame neurolégico normal a admissao (ExNN), estabilidade hemodindmica (EH), exame
da pelve normal a admissdo (ExPN), idade inferior a 60 anos (ID<60) e auséncia de lesées distrativas (ALD). Estas variaveis foram
sobrepostas, na tentativa de identificar um grupo com a menor frequéncia de fraturas de pelve. Por meio de regressao logistica, foi
criado modelo preditivo de “auséncia” de fraturas de pelve. Resultados: foram identificados 101 (3,3%) RXP positivos dentre os
3.055 realizados. Nos 1.863 pacientes com ExNN, identificamos 39 RXP alteradas (2,1%). Nos 1.535 com ExNN e EH, observaram-se
28 RXP alteradas (1,8%). Nos 1.506 com ExNN, EH e ExPN, identificamos 21 com RXP positiva (1,4%). Dos 1.202 com ExNN, EH,
EXPN e ID<60, 11 tinham RXP alteradas (0,9%). Dos 502 com ExNN, EH, ExPN, ID<60 e ALD, houve apenas 2 RXP anormais (0,4%). O
modelo preditivo derivado da regressdo logistica, apresentou drea sob a curva ROC (AUC) de 0,89. Conclusdes: £ possivel identificar
grupo vitimas de trauma fechado com probabilidade muito baixa de apresentar fraturas pélvicas com base em critérios clinicos. A

necessidade de RXP neste grupo deve ser revista.

Palavras chave: Contusées. Pelve. Radiografia. Diagndstico por Imagem. Qualidade da Assisténcia a Satde.
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