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Highlights

e The most widely used classification for pelvic fractures is the Young-Burgess classification,
which categorizes pelvic injury based on the direction of impact in anteroposterior
compression (APC), lateral compression (LC), vertical shear (VS), and combined
mechanisms.

e Pelvic fractures are frequently associated with high-energy traumatic mechanisms. The
mortality rate for pelvic injuries is consistently high because of the potential rupture of
major blood vessels in the pelvic region, resulting in hemorrhagic shock.

e Pelvic circumferential compression device (PCCD) placement is indicated in two
modalities: the compressive mode and the containment mode respectively in presence or
absence of hemodynamic instability associated with anatomical and/or dynamic signs of
pelvic injury.

e Extended Focused Assessment Sonography for Trauma E-FAST can reduce the time
required for surgical treatment, improve understanding of trauma severity, and optimize
patient management at the scene and during transport to the receiving hospital.

e Implementing the E-FAST protocol with pubic symphysis scans (EFAST-PS) can
significantly improve the prognosis of trauma patients by reducing therapeutic times,
improving the placement of the PCCD and optimizing their care pathway.

e The EFAST-PS exam is considered positive for an open book pelvic fracture if it detects a

diastasis of more than 2.5 cm in transverse diameter between the two pubic tubercles.



Abstract

The EFAST technique is a rapid ultrasound method introduced into ATLS guidelines since 2006 for
the evaluation of trauma patients. It allows for the detection of free fluid in the abdomen, pericardial
tamponade, and pneumothorax within 2 to 3 minutes without impacting management times in pre-
hospital settings. Recently, the EFAST-PS protocol has been introduced, which includes an
additional scan of the pubic symphysis to identify “open book” pelvic fractures. This mini review
examines the efficacy of the EFAST-PS protocol in pre-hospital environments through a literature
review and analysis of a clinical case. It is demonstrated that EFAST has high specificity and
sensitivity in detecting free fluid in abdominal and thoracic recesses, improving the management of
trauma patients and reducing time to definitive intervention. The addition of the pubic symphysis
scan did not cause any issues but increased safety in managing patients with suspected fractures and
hemodynamic instability. Emergency ultrasound assessment, including the EFAST-PS protocol,
should be integrated into the overall clinical picture to provide useful data for the decision-making

process.

Case Report

A 40-year-old man was involved in a road accident following a fall from his motorcycle. The
patient was found thrown against the guardrail. Upon the arrival of the emergency medical team, he
was conscious but confused and agitated. The vital signs recorded by the first responders indicated
a Blood Pressure (BP) of 70/40 mmHg, a Heart Rate (HR) of 42 bpm, and a peripheral oxygen
saturation (SpO2) of 94% on room air.

After removing the helmet, the medical personnel proceeded with cervical spine immobilization and
clinical evaluation of the patient. The patient exhibited a suspected spinal cord injury, indicated by
paraplegia and loss of sensation in the trunk and both lower limbs from the nipple line downward.
During the assessment of neurological sensitivity, the medical team detected the presence of a
scrotal hematoma. Given the context and dynamics of the incident, a pelvic trauma was also
suspected in addition to the spinal injury. This prompted the team to perform an extended Focused
Assessment with Sonography for Trauma (EFAST) that included an ultrasound evaluation of the
pubic symphysis, referred to as the EFAST-PS protocol. While the abdominal and thoracic scans
were negative for free fluid and signs of pneumothorax (PNX), the scan of the pubic symphysis

revealed diastasis of the tubercles (Figure 1), suggesting a probable open book pelvic fracture. This



made the placement of a pelvic circumferential compression device a priority, in addition to
complete spinal immobilization on a backboard.

The patient received treatment with 1 g of tranexamic acid, fluid resuscitation with 250 ml boluses
of saline solution, and an infusion of norepinephrine at 1 mcg/min to maintain a systolic blood
pressure of at least 100 mmHg, considering the combination of spinal trauma and blunt trauma. The
patient was then transferred to the designated trauma center. The whole-body CT scan performed
upon arrival at the emergency department confirmed the presence of fractures involving the
posterior wall of the thoracic vertebrae T3-T4 and an anteroposterior pelvic fracture with diastasis
of the pubic symphysis, fracture of the right sacral wing, and diastasis of the anterior sacroiliac

joints (Figure 2).

Discussion

A significant portion of trauma-related mortality is avoidable and often results from errors in the
initial diagnosis and delays in emergency interventions.! Approximately 30-40% of trauma
mortality is caused by hemorrhages, with 33-56% occurring in the pre-hospital phase. In this
clinical case, we went beyond the simple algorithmic execution of the EFAST and included the
evaluation of the pubic symphysis in addition to the standard scans. The goal was to identify the
possible presence of an Anteroposterior Compression (APC) type pelvic fracture within seconds.
This technique, developed in the early 2000s, involves using a high-frequency linear probe to scan
the pubic symphysis. Cases reported in the literature** define a maximum normal distance of 2.5
cm between the pubic tubercles. A diastasis of more than 2.5 cm in transverse diameter between the
two pubic tubercles is considered positive for an open book pelvic fracture from anteroposterior
compression (often associated with the rupture of the sacrospinous and sacroiliac ligaments and
rupture of the pelvic vessels).

The use of this new scan likely prevented a potential hemodynamic deterioration of the patient
during mobilization in the absence of a Pelvic Circumferential Compression Device (PCCD). The
ability to perform diagnostic screening for an APC fracture directly in the pre-hospital setting
improved patient management, providing healthcare professionals with greater confidence in their
assessment. Pelvic screening allowed recalibration of the reference blood pressure target and
reconsideration of the patient’s clinical status, who, in addition to a spinal trauma with spinal shock,

also had a probable hemorrhagic focus associated with the open book pelvic fracture.

Pelvic fractures



Pelvic fractures account for approximately 2%-8% of skeletal injuries,’ frequently associated with
high-energy traumatic mechanisms. The primary risk factors include motor vehicle accidents and
falls from significant heights. The mortality rate for pelvic injuries can reach up to 50% due to the
potential rupture of major blood vessels in the pelvic region, resulting in hemorrhagic shock.5’
Indeed, the anatomical proximity of major vascular structures to the pelvis, the concomitant visceral
damage, and the high forces required to disrupt pelvic integrity predispose pelvic injuries to
hemodynamic instability. The most widely used classification for pelvic fractures is the Young-
Burgess classification, which categorizes pelvic injury based on the direction of impact during the
trauma and the degree of bone displacement, distinguishing among APC, Lateral Compression
(LC), Vertical Shear (VS), and combined mechanisms.

Type I-1I-1II APC fractures are associated with shock in 30-67% of cases, with a mortality incidence
of 15-37%; hence, timely recognition is essential.>® In the pre-hospital setting, pelvic assessment
primarily relies on clinical examination, trauma dynamics, and the presence of pain or evident
anatomical alterations. According to the study by Coulombe ef al.,’ the "open book" type fracture
benefits from the application of a Pelvic Circumferential Compression Device (PCCD). Indeed, in
cases of significant pelvic ring injury, the PCCD can be used as a temporary measure to contain
pelvic volume and thus reduce the anatomical space available for blood extravasation.

According to the recommendations of the Istituto Superiore di Sanita (ISS) for the management of
major trauma, PCCD placement is indicated in two modalities: the compressive mode in patients
who are unstable or showing signs of hypoperfusion, associated with anatomical and/or dynamic
signs of pelvic injury, and the containment mode in the absence of hemodynamic instability but
with the presence of anatomical/dynamic criteria of pelvic trauma.!? The primary use of the PCCD
is therefore in the temporary management of suspected pelvic fractures and should be considered a

targeted provisional therapeutic measure rather than a routine immobilization device.!!

EFAST-PS

The Focused Assessment Sonography for Trauma (FAST) and its subsequent extended version
(EFAST) have been integral to clinical practice in emergency medicine for many years. The
acronym FAST was first introduced in the literature in 1996 to identify intra-abdominal hemorrhage
in unstable abdominal trauma. In 2003, the American College of Emergency Physicians published
"The EFAST Exam," and approximately ten years after its inception, in 2006, the American College
of Surgeons Committee on Trauma included it in the ATLS guidelines for managing thoraco-
abdominal trauma.!'?!3 The term EFAST (Extended-FAST) appeared in 2004 following a proposal

to extend the standard examination to include thoracic scans aimed at detecting pneumothorax.



Today, EFAST is used in the "C" phase of the ABCDE assessment to identify causes of hemorrhagic
shock, allowing for immediate resuscitative interventions. The exam should be completed in 2-3
minutes and addresses specific questions: detecting intra-abdominal fluid, pericardial tamponade,
and pneumothorax.!* EFAST can reduce the time required for surgical treatment, improve
understanding of trauma severity, and optimize patient management at the scene and during
transport to the receiving hospital.!>1

The proposal for further expansion of EFAST by adding ultrasound evaluation of the pubic
symphysis emerged in 2009 with Bauman et al., who first suggested the technique to early identify
patients needing Pelvic Circumferential Compression Devices (PCCD).? Subsequently, scans of the
pubic symphysis are noted in the FAST-PLUS (FAST-PL pleural -US ultrasound of symphysis)
protocol proposed by Ianniello ef al. in 20207 and in the cohort study proposed by Planquart et al.
in 2022.% From the aforementioned studies, it is evident that implementing the EFAST protocol with
pubic symphysis scans (EFAST-PS) can significantly improve the prognosis of trauma patients by

reducing therapeutic times and optimizing their care pathway.

Conclusions

As highlighted by the literature, current information on the EFAST-PS examination is scant and
limited to three main studies. Therefore, despite recognizing the potential utility of applying this
extended protocol in real-life scenarios, further studies are needed to validate its applicability and
usefulness in the context of pre-hospital management of major trauma. It is also important to
emphasize that emergency ultrasound assessment should always be integrated into the patient's
clinical context. Only when properly integrated into a comprehensive evaluation that includes
history, objective data, and dynamic assessments, can EFAST-PS provide valuable information to

guide decision-making in polytrauma patients.
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Pubic Symphysis

Figure 1. Pubic symphysis diastasis due to an open-book fracture.



Figure 2. Axial CT images show a pubic diastasis >2.5 cm.



