Case Report

Need for a Change — Extended-FAST to Extended
Diaphragmatic-FAST
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Post-traumatic hypoxia can be due to different causes, namely airway problems, pneumothorax, hemothorax, lung contusion, flail chest, traumatic
diaphragmatic injuries (TDI), aspiration due to low sensorium, a respiratory paradox in cervical spine injury, severe hypotension, etc., It is a
great challenge to identify the cause of hypoxia in a trauma setting because the contributing factors can be multiple or can be a remote cause,
which is often missed out. Here, we describe a 50-year-old female who presented to our emergency department with Post-traumatic hypoxia
whose sensorium, blood pressure, chest X-ray, E-FAST computed tomography of brain, and other baseline investigation were completely
normal, diagnosed later as TDI with the help of diaphragmatic ultrasound and computed tomography of thorax.
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INTRODUCTION

Post-traumatic hypoxia in our patient was due to
traumatic diaphragmatic injuries (TDI), which is usually
missed in around 70%!" of cases and among them 7.2% ends
up in complication. Delay in diagnosis can increase mortality
up to 30%. Although there was a short delay initially, we
managed to clinch the diagnosis with help of ultrasound which
was confirmed by computed tomography (CT)-thorax and
thereby major complications have been avoided in our patient.
A high index of suspicion is needed to diagnose TDI among all
thoracoabdominal injuries. Thus, incorporating diaphragmatic
ultrasound in our routine E-FAST in thoracoabdominal injuries
can help us in suspecting and diagnosing TDI early.

Case Report

A 50-year-old female with an alleged history of road traffic
accident (pedestrian vs. two-wheeler) came to our emergency
department (ED) with history of loss of consciousness for
30 min, breathlessness and lower abdominal pain. The
patient had low saturation (92% on room air) with the normal
respiratory examination and positive pelvic compression on
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the primary survey. Other vitals were PR = 96/min, blood
pressure = 140/70 mmhg, and RR = 20/min. E-FAST and
chest X-ray (CXR) were normal. Pelvis X-ray showed left
inferior pubic ramus fracture. Hence, the patient was treated
with oxygen support and pelvic binder. On the secondary
survey, the patient had sutured scalp lacerations, upper and
lower abdomen abrasions. The patient’s CT brain was normal.
Hence, our provisional diagnosis was pelvic fracture/post-
traumatic dyspnea (cause unknown).

Both clinical and ultrasound examination could not find the
cause of desaturation. Meanwhile, patient’s saturation dropped
to 85%. We planned to repeat E-FAST examination along
with diaphragmatic ultrasound using a curvilinear probe (5—7
MHz), which showed absent left diaphragmatic excursion
[Figure 1]. Lung assessment during E-FAST using linear probe
(5-12 MHz) showed intrathoracic bowel peristalsis [Figure
2a, b and Video 1] which was confirmed with high-resolution
CT lung later [Figure 3]. Patient was taken up for surgery and
treated finally.
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Figure 1: (a) Right diaphragmatic assessment shows normal
diaphragmatic excursion. (b) Left diaphragmatic assessment shows
absent diaphragmatic excursion (Using curvilinear probe, 5—7 MHz)

SEQUENTIAL IMAGES OF PLEURAL ULTRASOUND SHOWING BOWEL
PERISTALSIS

Figure 2(a and b): Sequential images of bowel peristalsis in pleural/lung
ultrasound using linear probe (5-12 MHz) (video part has been uploaded
in video section) (SC: Subcutaneous tissue, ICM: Intercostal muscle,
P: Pleura, BW/*: Bowel wall)

Figure 3: Computed tomography thorax showing left side diaphragmatic
injury with bowel herniation

Initial CXR and respiratory examinations were normal,
which blindfolded us not to think beyond the airway and lung
injury. This led to the delayed diagnosis of TDI. However,
during repeat E-FAST, we did diaphragmatic assessment
which showed absent left diaphragmatic excursion. Thus,

incorporating diaphragmatic ultrasound along with E-FAST
could avoid the delayed diagnosis of TDI.

Discussion

TDI accounts for <1% of all traumatic injuries. Incidence
of TDI among blunt injuries (1%—7%) is less compared to
penetrating injuries (10%—15%). TDI may present initially
without any symptoms or signs or may have polytrauma,
in which other injuries can dominate the clinical severity,
which can deviate our attention away from TDI. Although
the incidence is low, mortality among missed or delayed
diagnosis is very high. Post-traumatic hypoxia can be due to
many causes, among which TDI is often missed out in 70%
of cases. The causes of TDI can be due to blunt or penetrating
injuries. Studies based on the National Trauma Data Bank
(NTDB), the largest trauma registry in the world, have found
an overall incidence of TDI of 0.46%.1*) TDI are relatively
rare after blunt injuries when compared to penetrating injuries.
Blunt diaphragm rupture usually causes large injury when
compared to penetrating injury. In a review of the NTDB,
33% had a blunt mechanism among those with diaphragmatic
injury, and 67% had a penetrating mechanism. Compared
with penetrating injuries, blunt injuries often have a higher
injury severity score.®! The mechanism of TDI can be due
to increased intraabdominal pressure and shearing/avulsion
force in blunt injuries, whereas it is due to the penetrating
mechanism in penetrating injuries. Left TDI is common than
the right side following blunt injury because of two reasons:
(a) esophageal hiatal weakness. (b) Buffering effect of the liver
in the right hemidiaphragm. Three phases of TDI are: (a) acute
diaphragmatic injury, (b) delayed phase of visceral herniation,
and (c) late obstructive phase of visceral content.

TDI is classified according to the American Association for
the Surgery of Trauma organ injury scale.

e Grade I: Contusion

e Grade II: Laceration <2 cm

e Grade III: Laceration 2—10 cm

e Grade IV: Laceration >10 cm; tissue loss <25 cm?

e Grade V: Laceration and tissue loss >25 cm?.

The diagnosis can be delayed during the initial phase for
various reasons, namely initial small diaphragmatic tear, lack
of suspicion, lack of sensitivity of basic investigations, delay
in appropriate investigation, etc., which can lead to long-term
effects, respiratory symptoms or reduced pulmonary capacity.
A high index of suspicion needs to be maintained because
delayed diagnosis is associated with an increased risk for
herniation and strangulation of abdominal organs, which
can be life-threatening. TDI should be kept in mind in any
blunt or penetrating thoracoabdominal injuries. The various
investigations that can be done to suspect and diagnose TDI
are CXR, diaphragmatic ultrasound, CT chest, and magnetic
resonance imaging (MRI). A high index of suspicion combined
with repeated and selective radiologic evaluation is necessary
for early diagnosis. Among this ultrasound has a special
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mention as it can be used bedside for unstable patients. It has
an added advantage of real-time assessment, repeatability, no
radiation exposure, and can be incorporated within routine
E-FAST.

The literature search revealed only about 27%—-60% of
left-sided injuries, and 17% of right-sided injuries could be
diagnosed by initial CXR. Normal or nonspecific CXR are
seen in 20%—-50% of all patients with TDI. The sensitivity
of CXR for detecting TDI with a hernia is up to 94%.5' The
missing rate of diaphragmatic rupture on CXR ranges from
12% to 66%, with the risk of a late visceral herniation. Serial
CXR is recommended in case of suspicion based on the
mechanism of trauma. CXR features that may suggest TDI
are diaphragmatic outline irregularity, elevated diaphragm,
mediastinal shift without pulmonary cause, nasogastric tube
above hemidiaphragm, intrathoracic bowel contents with or
without collar sign and compression atelectasis of the lower
lobe.l) CT signs of TDI are diaphragmatic discontinuity,
dangling diaphragm sign, collar sign, intrathoracic herniation
of viscera, dependent viscera sign and sinus cut-off sign.[”’

During E-FAST, simple diaphragmatic interrogation using
sonographic B mode and M mode can be done, which can
be used as a rule-in test for suspecting TDL.E! Modified
E-FAST or ED-FAST (E-FAST + Diaphragmatic ultrasound)
should be used in all thoracoabdominal injuries routinely to
suspect TDI. Sonographic features that may suggest TDI are
poor diaphragmatic excursion, elevated/floating diaphragm,
absent liver sliding sign, rips absent organ sign (nonvisualized
spleen, heart), thoracic spleen sign, thoracic peristalsis sign
and discontinuity/absent hyperechoic curvilinear line above
liver, spleen.”!'”l However, TDI should be confirmed finally
using CT/MRI imaging.

Supportive treatment modalities, namely oxygen support,
positive pressure ventilation, nasogastric tube bowel
decompression, can be done in the ED. Surgical repair remains
the definitive management. Hence from our case report, we
would like to emphasize that initial clinical findings and CXR
could be misleading us away from the thought process of TDI.
Hence, ED-FAST should be routinely used to suspect TDI in

the early disease course, thereby, we can initiate the proper
diagnostic investigation, and management plans early.
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