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DCMC Emergency Department
Radiology Case of the Month
These cases have been removed of identifying information. These
cases are intended for peer review and educational purposes only.
Welcome to the DCMC Emergency Department
Radiology Case of the Month!
In conjunction with our Pediatric Radiology
specialists from ARA, we hope you enjoy these
monthly radiological highlights from the case
files of the Emergency Department at DCMC.
These cases are meant to highlight important
chief complaints, cases, and radiology findings
that we all encounter every day.
If you enjoy these reviews, we invite you to
check out Pediatric Emergency Medicine
Fellowship Radiology rounds, which are offered
quarterly and are held with the outstanding
support of the Pediatric Radiology specialists at
Austin Radiologic Association.
If you have and questions or feedback regarding
the Case of the Month format, feel free to
email Robert Vezzetti, MD at
rmvezzetti@ascension.org.

This Month:

Although unusual in pediatric
practice, penetrating chest trauma can be associated
with significant morbidity and mortality. This July,
we look at t wo such cases that have potentially
deadly consequences.

PEM Fellowship
Conference Schedule: July 2018
4th - INDEPENDENCE DAY HOLIDAY!
9th - 1st year Fellows Orientation Begins.
11th - 9:00 EMS Part 1………………………………Dr Remick
10:00 EMTALA/Transfer Basics……………Dr Yee
11:00 Local Transfer Process………………Dr Yee
12:00 Research Update………………………Dr Wilkinson
17th - Journal Club
18th - 10:00 GI Bleeding……….……….Drs Fusco & Schwartz
11:00 Blunt Abdominal Trauma..Drs Schunk & Vezzetti
25th - 9:00 Board Review: Ophthalmology……..…Dr Whitaker
11:00 Grand Rounds: Snakebites

Simulations are held at the Seton CEC.
Lectures are held at DCMC Command Rooms 3&4.
Locations subject to change.
All are welcome!
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George III was the King of Great Britain and Ireland during the American Revolution. He was born in London in 1739. He was the ﬁrst
member of the House of Hanover to be born in England. He was the ﬁrst King of England to use English as his ﬁrst language (the House of
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7 He became King in 1760 and reigned for 59 years (longest reign until Queen Victoria).
Hanover’s ﬁrst
language
German).
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Case Histories
Case 1

(special thanks to Drs Matthew Wilkinson, PEM Attending, and Dr Anthony Arredondo, PEM Fellow, for this case)

A nice and relatively slow day in the Pediatric Emergency Department…summer is here. The quiet of the day,
though, is broken by an EMS alert: they are transporting a 12 year old male who has a sustained a penetrating
injury to his chest. Apparently, he was shot with a nail gun. ETA is 5 minutes. You assemble the trauma team
for the child’s arrival.
Once EMS arrives, you perform a quick primary trauma survey (see previous issues of the newsletter for a review
of this) and go through the trauma ABCDE’s. You also get a history from EMS: this patient, who has a history of
ADHD but no other medical conditions, sustained an injury to his chest from a railgun…the patient is with his
father and neither will say exactly what happened. The nails that the gun fires a finishing nails. The event
occurred about 2 hours ago. When EMS arrived, they found the child responsive and complaining of chest pain.
After determining that the child’s airway way patent, and he was creating comfortably (relatively speaking), an
IV was placed and he was given 100 mcg of Fentanyl for pain control.
On you evaluation, the child is conversing and complains of chest pain. His vital signs: Afebrile, heart rate of
120, respiratory rate of 25, pulse ox of 98%, and a BP of 90/70. He looks anxious and somewhat pale, with
mildly increased work of breathing. His perfusion looks normal. He has equal breath sounds throughout and
there is what appears to be a small penetrating wound just inferior to the right third intercostal space; there is
no active bleeding; there is no crepitus or deformity. There is no other injury. As you continue the evaluation
and resuscitation of this trauma patient, you know that a portable chest X-ray is in order. But, is this enough?
Will this imaging modality be appropriate to find a potential cardiac or pulmonary injury? How did this happen
anyway; the kid’s not talking.

Case 2
A 5 year old male is brought in for a gunshot wound to the chest. Per EMS, the child’s father had left a loaded
pistol (caliber unknown at this time) on a table and the child got a hold of it and the gun went off. Initially,
ground EMS was dispatched to bring the child in but en route, he began to look more pale and tachycardic, so
helicopter transport was requested. On arrival, the child is alert and, surprisingly calm (that’s worrisome). His
vital signs appear currently stable: heart rate of 110, respiration rate of 24, BP of 100/70. He has no injury
other and an obvious wound to the right portion of the upper chest; there is no active bleeding. His perfusion
seems normal. Again, you call for a portable chest X-ray but the same questions pop into your head: Is this good
enough? He’ll probable have to go to the OR.

Do you have enough time for other imaging?

George married Charlotte Sophia of Mecklenberg-Strelitz. They met on their wedding day. They were married for linger than 50 years and had
15 children. King George was a science fan and donated 65,000 volumes on various science disciplines to the British Museum as the core of a
national library. The instruments he used were given to the Science Museum and can bee seen in London today.
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George was a premature infant! In fact, he was not expected to survive (it’s the 18th century after
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all) and was baptized that same day. But, he beat the odds and in fact lived until the age of 81.
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The approach to a child with penetrating chest trauma is the same as the
approach to any child with any trauma: ABCDE’s first and foremost with the
Primary Survey. Once you have addressed any issues there, you can move on
to the Secondary Survey (this has been covered in previous newsletters).
Luckily, pediatric chest trauma in general and penetrating chest trauma in
particular is not common. However, injuries are typically more serious with
penetrating trauma and the need for operative intervention is greater.
Penetrating trauma is typically due to :
1.

Gunshot wounds - classified by velocity (low, medium, high). The greater
the velocity, the direct and predictable the injury is. Higher velocity
projectiles can penetrate bone more easily as well. Shotgun wounds tend to
have lower velocity due to the spreading of pellets, but cause a wider area of
damage.

2. Stab wounds - the extent of these wounds is dependent on the length and
width of the object used, the location involved, and the number of wounds
present.
Location of the injury can be predictive of the potential for decompensation.
Injuries to the head, neck, torso, and proximal portions of extremities have the
highest potential for decompensation.
Children with penetrating thoracic trauma are at risk for
complications from such an injury, such as
pneumothorax (open, closed, and tension), hemothorax,
cardiac tamponade, and hemorrhage. The film above
shows a large pneumothorax (red arrow).

This patient has a tension
pneumothorax (red arrow);
note the mediastinal shift
(white arrow).

The classic initial stabilization for a
suspected open pneumothorax (“sucking
chest wound”). A dressing is placed with
three sides taped down, allowing a fluttertype valve effect (during inhalation the
dressing occludes the wound, during
exhalation the open end of the dressing
allows air to escape.

This film demonstrates a massive hemothorax (red arrows). In
general, if one can see a hemothorax on plain radiography,
then drainage is indicated. If > 15 cc/kg output in the 1st hour
after chest tube insertion or 3-4 cc/kh/hr of ongoing bleeding,
operative intervention is indicated in most children. (There are
age-based guidelines). Note the chest tube (white arrow).

Imaging Pediatric Penetrating Chest Wounds
1. Plain radiography - the initial test of choice, rapidly obtained. All children with penetrating chest trauma, whether they re acutely symptomatic or not, should
have a chest X-ray performed. Do not, though, delay immediate treatment for a tension or open pneumothorax to obtain a chest X-ray.
2. CT - Useful in patients with abnormal radiographs, they should also be obtained in patients with a trajectory across the middle of the chest or mediastinum,
patients with any signs of vascular injury, high risk mechanisms, a plain film concerning for aortic injury/trachoebronchial tree injury, unexplained symptoms
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(shortness of breath, chest pain, low blood pressure). IV contrast is appropriate.
3. Ultrasound - variable results on the utility of US in penetrating trauma. May lack sensitivity to be used alone but quite useful to evaluate for pericardial effusion or
myocardial activity. Primarily most useful where there is a suspicion for cardiac trauma.

There is no debate that King George suﬀered from bouts of insanity. The debate is what caused this. Some scholars attribute his mental health
issues to porphyria, which was well-known in the Royal Family. Others believe that arsenic was the cause. George suﬀered from abdominal and
limb7pain, and arsenic was a common substance used to treat these symptoms.
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(By the way, it can make porphyria’s
symptoms
worse).
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Well, the patient seems stable enough and after an
IV has been placed and fluids begun, you ask the
blood bank to prepare blood for transfusion, since,
after an NS bolus, the blood pressure has improved
but is still low normal, he is still tachycardic, and,
most likely this patient will need to go to the
operating room. In the meantime, you obtain a
chest xray, the result of which is seen to the left.
There is a radio-opaque foreign body present that is
approximately 5 cm in length (red arrow). There is
no hemothorax to pneumothorax. The object
(resumed to be a nail) appears to be close to the
right ventricle. A quick ultrasound is done,
demonstrating a 2 cm fluid collection in the
pericardial sac.

Post-op

As you perform your trauma survey and the X-ray techs come into the trauma bay, the
child begins to have difficulty breathing and then becomes unresponsive. He is
immediately intubated and the trauma surgeon performs an emergent thoracotomy,
examining the chest cavity and discovering bleeding from the right subclavian artery.
This is clamped, and the child is taken to the operating room, where Pediatric
Cardiothoracic Surgery and Pediatric Trauma Surgery repair the injury.
The series of films show bullet fragments (red arrow ) in the chest. Note the ET tube
(blue arrow). The film at the above left is post-thoracotomy (note the staples - green
arrow) and the bilateral chest tubes (orange arrows). The film to the right is right
before discharge, about 1 week later. Note the sternotomy wires (brown arrows).

Post-op

The Madness of King George is a ﬁlm about the life of George III. The ﬁlm won an Academy Award in 19994 for Best Art Direction as well as
nominations for Best Actor (Nigel Hawthorne) and Best Actress (Helen Mirren).
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Indications for Thoracotomy
There are not many indications for thoracotomy in trauma patients. There are a few situations where this procedure is called for:
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1. Massive hemothorax - > 1500 cc of blood is initially evacuated on chest tube placement; > 200 cc/hr for 2 hours of blood closes
from a chest tube may indicate the need for thoracotomy (along with the patient’s physiologic status); penetrating chest
wounds anterior to the nipple line and posterior wounds medical to the scapula may involve great vessel injury and may need
thoracotomy.
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2. Resuscitative thoracotomy - patients with penetrating thoracic injuries that arrive to the ED pulseless but with myocardial
electrical activity may be candidates for immediate thoracotomy. Patients requiring CPR, have no electrical activity in the
prehospital setting, and have no signs of life, or patients with blunt injuries that arrive pulseless (but with pulseless electrical
activity) are NOT candidates for resuscitative thoracotomy as this is rarely effective in these patients.

Case Resolution:
Case 1: The presence of pericardial fluid (presumed to be blood) prompted consultation with Pediatric Cardiothoracic Surgery, who immediately took the child to the
operating room. There, he underwent a sternotomy to explore the wound as well as remove the nail. It was discovered that there was a perforation of the pericardium
with brisk bleeding, and a large hematoma in the pre-pericardial space. A laceration of the anterior wall of the right ventricle was discovered and repaired. An intraoperative echocardiogram revealed no other injury. As it turns out the child was evaluated by Pediatric Psychiatry, since it was revealed that he has an extensive
mental health history (bipolar disorder, conduct disorder, and ADHD). While the child did not endorse suicidal ideation, he had been having multiple behavioral
problems at school and has been lost to followup regarding his mental health issues. While no medication was specifically recommended, outpatient followup and
was arranged once he recovered from his surgical procedure. Followup echocardiograms revealed no permanent sequelae from his injury.
Case 2: During the child’s evaluation in the ED, he became pulseless but had electrical activity (PEA). He underwent immediate resuscitative thoracotomy in the ED,
and, as noted above, a bleed of the right subclavian artery was noted and the child, after stabilization, was taken to the operating room for repair. He did well postoperatively and was able to be discharged from the hospital the following week. Law enforcement and child protective services initiated an investigation and the
child’s parents were held responsible for leaving a loaded firearm within easy access of the child. This appeared to be a lapse in judgment on the part of the family
and there was no indication of criminal intent. The child was ultimately allowed to return to his family.

Teaching Points
1.
2.
3.
4.
5.
6.
7.
8.

Chest injuries are uncommon in pediatric patients, but are often associated with significant morbidity and mortality. Chest injuries in children account for
approximately 5-12% of trauma admissions. In isolation, mortality is approximately 5% but increases to 25% when there are associated head or abdominal
injuries. Penetrating chest trauma in pediatric patients is not common.
Associated chest trauma injuries include pneumothorax, pulmonary contusion, hemothorax, rib fractures, tracheobronchial tree injuries, and cardiac injuries. In
blunt trauma, pulmonary contusion is the most common injury. In penetrating trauma, pneumothorax is the most common injury.
Hemorrhage can be significant with penetrating chest injuries. Respiratory distress may or may not be evident in penetrating injury and often there are signs of
hemodynamic instability (tachycardiac, agitation, mental status changes, pallor).
Plain radiography is the initial study of choice in stable patients. Chest CT with IV contrast is indicated if there is suspicion of a more significant injury or
worsening clinical status. Do not delay treatment to obtain imaging in decompensating children!
Treatment for penetrating chest injuries begins with the ABCD’s in all patients. Imaging and further workup is guided by clinical status.
Circulatory management is important in these patients! Two large bore IV’s should be placed and NS boluses begun, specially if there are signs of shock (20 cc/
kg per bolus). Transfusion with PRBC’s should be considered and given early (10-15 cc/kg). Do not delay boluses or transfusion by waiting for hypotension to
occur (this is a late and ominous finding).
There are indications for emergency thoracotomy. Overall survival rates for penetrating injuries is approximately 11-12% and 1-2% in blunt trauma.
Selective thoracotomy can be performed in the following situations: cardiopulmonary arrest following isolated penetrating injury with signs of life (including
PEA) prior to ED arrival, post-traumatic persistent hypotension unresponsive to fluid/blood administration, massive hemothorax, and acute patient
decompensation in the ED. Patients with blunt trauma and are pulseless or patients with penetrating trauma requiring CPR prior to ED arrival are not candidates.
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