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Abstract: We retrospectively investigated the accuracy of the diagnosis of pelvic 

fracture (PF) by emergency medical technicians (EMTs). From April 2012 to March 

2017, we performed a retrospective medical chart review of the prehospital and 

hospital medical charts of all trauma patients who were transported to Numazu City 

Hospital by ambulance and who were diagnosed with PF by a computed tomography. 

The subjects were divided into two groups: the PF + group, which included patients 

who were diagnosed with PF by the EMTs at scene; and the PF – group. There were 

29 patients in the PF (+) group and 61 in the PF (-) group. The accuracy of the 

prehospital diagnosis of PF was 32.2 % (29/90). The average age and the ratio of 

female patients in the PF (+) group were significantly lower in comparison to the PF (-

) group. In contrast, the classifications of the PFs in the PF (+) group were 

significantly more severe than those in the PF (-) group. The injury severity score 

values in the PF (+) group were greater than those in the PF (-) group; however the 

difference was not statistically significant (p = 0.05). The risk factors for the 

misdiagnosis of PF in the prehospital setting included advanced age, female sex, and 

minor pelvic fracture. However, the misdiagnosis of PF by EMTs did not affect the 

final outcome. 
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INTRODUCTION 

Pelvic fracture (PF) represents a potentially 

life-threatening injury that should be identified during 

the primary survey of patients who have sustained 

major trauma1. The early suspicion, identification and 

management of a PF at the prehospital stage is essential 

for reducing the risk of death due to hypovolemia for 

allowing the appropriate triage of the patient [1]. To 

diagnose PF in the prehospital setting, the first medical 

responder checks for complaints of pain, tenderness 

and/or instability at the pelvis. In Japan, emergency 

medical technicians (EMTs) provide standard 

prehospital trauma evaluation and care. First, they 

check for complaints of pain; then, for cases without 

pain, they perform a springing maneuver and 

compression at the pubis and sacro-iliac joints to 

identify tenderness [2]. However, the springing 

maneuver was found to have a specificity of 71% and a 

sensitivity of 59% in the diagnosis of PF, suggesting 

that the routine use of this examination should be 

abandoned [1,3].  In addition, some PF patients do not 

complain of pain, even when the compression of the 

pelvis is performed; this is especially true in the case of 

unconscious patients [1,4].  Actually, 3-22% of patients 

with PF who were diagnosed based on roentgenography 

were misdiagnosed in the prehospital setting [1]. 

Recently, whole body computed tomography (CT) for 

severe trauma patients (traumatic PAN scan) has been 

routinely performed to detect life-threatening injuries. 

CT shows higher sensitivity than roentgenography in 

the diagnosis of PF [5].  However, no reports have 

investigated the accuracy of the diagnosis of PF in 

prehospital setting. Thus, we retrospectively 

investigated the accuracy of the diagnosis of PF by 

EMTs at the scene and the risk factors for making a 

misdiagnosis. 

 

 

METHODS 
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The protocol of this retrospective study was 

approved by the review board of Numazu City Hospital 

and Juntendo Shizuoka Hospital. All of the 

examinations were conducted in accordance with the 

standards of good clinical practice and the Declaration 

of Helsinki. 

 

Numazu City Hospital is a hospital in eastern 

Shizuoka Prefecture that is located near Tokyo. The 

hospital has 426 beds and a medical emergency center 

and serves a population of approximately 190,000. This 

hospital mainly treats patients with severe trauma, acute 

coronary syndrome, stroke, cardiopulmonary arrest, 

drowning, intoxication and unstable vital signs. Due to 

a shortage of medical resources, including physicians, 

Numazu City Hospital is supported by staff from the 

Department of Acute Critical Care Medicine at 

Shizuoka Hospital, Juntendo University.  

 

From April 2012 to March 2017, we performed a 

retrospective medical chart review of the prehospital 

and hospital medical charts of all trauma patients who 

were transported to Numazu City Hospital by 

ambulance and who were diagnosed with PF by a 

traumatic PAN scan. The exclusion criterion was a lack 

of PF. A diagnosis of PF in the prehospital setting was 

defined based on the information in the prehospital 

medical chart; the diagnostic factors included a 

description of the diagnosis of PF, or injury or pain in 

the area of the pelvis (including the gluteus). 

 

The subjects were divided into two groups: the 

PF + group, which included patients who were 

diagnosed with PF by the EMTs at scene; and the PF - 

group, which included patients who were not diagnosed 

with PF by the EMTs. The following data were 

analyzed: sex, age, mechanism of injury (traffic 

accident, fall, others), Glasgow Coma Scale (GCS) at 

the scene, systolic blood pressure at scene, heart rate at 

the scene, isolated PF (or not), the classification of the 

PF[6], the injury severity score (ISS) and the outcome 

(death or survival).  

 

The non-paired Student’s t-test and χ2 test were 

used as appropriate for the statistical analyses. P values 

of <0.05 were considered to indicate a statistically 

significant difference. All of the data are presented as 

the mean ± standard deviation. 

 

RESULTS 

During the investigation period, a total of 

13,332 patients, including 2,944 patients, were 

transported to Numazu City Hospital by ambulance. 

Among the trauma patients, 2,854 were not diagnosed 

with PF by a physical examination, roentgenography 

and/or CT. After excluding these patients, a total of 90 

patients were enrolled as subjects. There were 29 

patients in the PF (+) group and 61 in the PF (-) group.  

The accuracy of the prehospital diagnosis of PF was 

32.2 % (29/90). 

  

The results of the inter-group analyses are 

shown in Table 1. There were no significant differences 

between the two groups with regard to the mechanism 

of injury, GCS, systolic blood pressure, heart rate at the 

scene or the final outcome. However, the average age 

and the ratio of female patients in the PF (+) group were 

significantly lower in comparison to the PF (-) group.  

In contrast, the classifications of the PFs in the PF (+) 

group were significantly more severe than those in the 

PF (-) group. The ISS values in the PF (+) group were 

greater than those in the PF (-) group; however the 

difference was not statistically significant (p = 0.05). 
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Table-1: The accuracy of the prehospital diagnosis of pelvic fracture 

 

 
 

DISCUSSION 

This study demonstrated that the accuracy of 

the prehospital diagnosis of PF was 32.2% (29/90) in 

trauma patients who underwent traumatic PAN scans. 

The risk factors for a misdiagnosis of PF in the 

prehospital setting included advanced age, female sex, 

and a minor PF. However, the misdiagnosis of PFs by 

the EMTs did not affect the final outcome.  

 

Generally, advanced age and female sex tend 

to be associated with a lower threshold for pain induced 

by pressure, mechanical, or thermal stimulation [7,8]. In 

contrast, with regard to acute myocardial infarction, 

advanced age and female sex are independent predictors 

of atypical acute myocardial infraction such as 

myocardial infraction in the absence of pain [9,10]. The 

discrepancy between these facts may be based on the 

difference in the pain source. Two different types of 

fiber conduct pain signals in the human body: Aδ fiber 

and C fiber. Aδ fibers carry cold, pressure and some 

pain signals. Because the Aδ fibers are thinly 

myelinated, they send impulses faster than 

unmyelinated C fibers. The Aδ fibers are associated 

with acute (sharp) pain, while the unmyelinated C fibers 

carry slow, burning pain [11,12]. The existence of two 

different fibers to carry pain signals might explain the 
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sex- and age-based discrepancies in the pain threshold 

that were observed in our study. It is noteworthy that 

female sex and advanced age have been identified as 

risk factors for osteoporosis [13]. Minor impact can 

cause the fracture of osteoporotic bone. CT has superior 

spatial resolution in comparison to roentgenography, 

and can detect minor fractures. The fragility of female 

patients and/or patients of advanced age, and the high 

sensitivity of CT in the detection of minor fractures, 

may explain our results.  

 

The previous study suggested that among 

patients with severe multiple injuries and or shock, 

painful distracting injuries at other sites may have led to 

the misdiagnosis of PF [1]. In the present study, severe 

PF was easily diagnosed and the patients tended to have 

other injuries.  Severe PF was associated with 

instability, which is easy to detect by hand 

manipulation. Furthermore, patients with severe PF 

suffered high-energy insults. These high-energy insults 

can cause the other injuries in addition to PF [14].   

 

A previous study demonstrated that among 

patients with reduced consciousness levels due to 

intracranial injury, the absence of pain can lead to the 

misdiagnosis of PF [1]. However, this study failed to 

prove this hypothesis.  In the present study, 8 patients 

had a total GCS value of ≤8, while 74 patients had a 

total GCS value of ≥14.  The small number of patients 

with low GCS values (indicating a more severe degree 

of unconsciousness) may explain the discrepancy 

between the present study and the previous report. 

 

This study demonstrated that the misdiagnosis 

of PF by the EMTs did not affect the final outcome.  In 

the present study, the patients, who had suffered a high 

energy impact, underwent a traumatic PAN scan. 

Accordingly, after reading the mechanisms of injury, 

the patients were transported to an acute critical care 

center, and eventually received a correct diagnosis and 

appropriate treatment correctly diagnosed and correct 

diagnosis and appropriate treatment, even when the PF 

was misdiagnosed by the EMTs at the scene. The 

present study is associated with a limitation in that it did 

not examine any patients were transported to other local 

hospitals under the misdiagnosis of PF. This limitation 

should be evaluated in the future. 

 

CONCLUSION 

The present study demonstrated that accuracy 

of the prehospital diagnosis of PF was 32.2% (29/90) in 

the era of in which patients undergo traumatic PAN 

scans. The risk factors for the misdiagnosis of PF in the 

prehospital setting included advanced age, female sex, 

and minor pelvic fracture. However, the misdiagnosis 

of PF by EMTs did not affect the final outcome.  
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