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Case Reviews

Presenter Notes
Presentation Notes
This ends our QI Session. We will move on to peer and case reviews.



Mortality Case Review – J.C.
Age: 4 years old
Mechanism: Unknown/Non-Accidental Trauma
Level 1 Direct to OR – Scene Call

Final Injuries
Cardiac Arrest
Blunt Force Trauma:  Head, Neck, Chest, 

Torso,    Abdomen, Pelvis, Back, 
Arms, Legs

Liver laceration
Pancreas lacerations
Hemorrhage surrounding adrenals
Right side rib fracture



Timeline/Treatment:
1232 Dispatch 
1232 Enroute 
1235 Scene 
1237 At Pt
1237 CPR
1240 IO
1241 Epi 0.22mg
1246 Epi 0.22mg
1250 Intubation
1252 Epi 0.22mg
1255 Reintubation – due to lack of lung 
sounds
1257 Transport 
1258 Trauma activation
1258 Epi 0.22mg
1304 Arrival

Assessment:
Unresponsive, GCS 3 Blood in Airway, 
Asystole

V.S.  
Pulseless and apneic
Est 21kg

Mortality Case Review – Prehospital- J.C.

Presenter Notes
Presentation Notes
Pt found laying on floor naked with a towel covering him, unresponsive.  Chaotic scene.  Father states pt went unresponsive, was seizing and he placed him in the bathtub to try and wake him up.



Mortality Case Review - LEMC– J.C.
Assessment
Pulseless and Apneic
GCS 3T
Pupils fixed
pH <6.8
pCO2 136
HCO3 15.5
BE -19.7
Na 144
K 7.7
iCa 1.32
Lactate >20
Hgb 6.4
Hct 19

Treatment
• 1306 code start
• 1310 L side thoracotomy, Cardiac 

massage
• 1311 PIV
• 1317 MTP started

– Total 4 PRBC, 4 FFP, 2 PLT
• CaCl 7 doses
• Bicarb 8 doses
• Epi 9 doses than a drip of 

0.1mcg/kg/min
• 3% 1 dose
• Insulin 3 doses
• 1429 code ended



• Nonsurvivable 
• OFI

Discussion Points



Background
• EDT uncommonly performed in 

pediatric trauma patients.
• No specific evidence-based 

guidelines in the pediatric 
population.

• ?? Use Adult Guidelines??

Presenter Notes
Presentation Notes
- Emergency Department Thoracotomy is uncommonly performed in pediatric trauma patients- A survival rate <10% has been reported Therefore, patient selection is very important because of the morbidity of the procedure. Moreover, can place health professionals at unnecessary risk.There are no specific evidence-based guidelines in the pediatric population on indications for EDT.2001 ACS  PMG – paucity of peds data, use adult guidelinesThe EASTern association for the surgery of trauma did create evidence-based guidelines in 2015 to describe indications for the use of resuscitative thoracotomy in adults, but these guidelines may not be appropriate for children due to the poor outcomes reported in the literature for children.  Therefore we believe there is a need for a systematic review to help develop guidelines specific for pediatric patients. 
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Background

• Emergency Department 
Thoracotomy (EDT) in adults 
is well-established

• EAST 2015

Presenter Notes
Presentation Notes
- Children who present  pulseless to the ED pose a clinical and ethical dilemma- In traumatically injured adults, the emergency department thoracotomy is an important part of resuscitation after cardiac arrest. in 2015 Seamon et al. and EAST published a practice management guideline for adultsSimilar guidelines have not been published for children.Historically, the adult guidelines have been followed in children but this may not be appropriate due to differences in physiology.
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PICO Adult Pediatric

1. Penetrating thoracic  
+ SOL

Support 
(strong)

?

2. Penetrating thoracic 
- SOL

Support 
(Conditional)

?

3. Penetrating abd/pelvic 
+ SOL

Support
(Conditional)

?

4. Penetrating abd/pelvic 
- SOL

Support
(Conditional)

?

5. Blunt + SOL Support
(Conditional)

?

6. Blunt - SOL Against
(Conditional)

?

Presenter Notes
Presentation Notes
- Children who present  pulseless to the ED pose a clinical and ethical dilemma- In traumatically injured adults, the emergency department thoracotomy is an important part of resuscitation after cardiac arrest. in 2015 Seamon et al. and EAST published a practice management guideline for adultsSimilar guidelines have not been published for children.Historically, the adult guidelines have been followed in children but this may not be appropriate due to differences in physiology.



Background

Presenter Notes
Presentation Notes
Data after penetrating trauma is also very discouraging. JPS 2016No survivors under 156 survivors 16 x 1, 17 x 4, 18 x 1 – 5 penetrating trauma to chest.



Background

Presenter Notes
Presentation Notes
Data after penetrating trauma is also very discouraging. JPS 2015Survival blunt trauma 1.6% (15+), Penetrating 10%Blunt / No SOL No Survivors



Background

Presenter Notes
Presentation Notes
- Data after penetrating trauma is also very discouraging. 



Background

100% died before hospital discharge

Without SOL – 100% died in ED
With SOL:

- 60% died in ED
- 20% died in OR
- 20% died in ICU

Presenter Notes
Presentation Notes
- I am first  going to discuss a few papers that highlight the need for a pediatric specific evidence guideline- This paper is a retrospective review of the National Trauma Data Bank Research Dataset from 2007 to 2012 written by Dr. Flynn-Obrien et al in the Journal of Pediatric surgery in 2016.- Patients that sustained blunt trauma who were younger then 18 years old and underwent emergency room exploratory thoracotomy were included in the study population.- A total of 84 patients were identified. - What they found was that 100% of their patient population died before hospital discharge60% died in the ED25% died in the OR 15% died in the ICU.- This data was happens to be consistent with the majority of data on ED thoracotomies for pediatric blunt injury.- Bunt traumatic arrest has been found to be almost almost uniformly fatal in children.  



Background

Mortality 88%
85% 100%

Mortality 94%

Presenter Notes
Presentation Notes
- Data after penetrating trauma is also very discouraging. This paper is more recent from the Journal of Trauma and Acute care surgery in 2020This was a retrospective study using the ACS Committee on Trauma National Trauma Data Bank and identified pediatric patients from 2013 to 2016 They included patients <16 years old who underwent EDTThey included 114 patients in their study.Of their patients 56% sustained penetrating trauma.They further broke down by SOL. Basically all of their patients died except for some in the penetrating thoracic penetrating group with signs of lige. This idea differs from the adult guidelines which currently recommends EDT after penetrating trauma regardless of signs of life and in a pulseless patient with signs of life after blunt trauma In the Adult guidelines, EDT is NOT recommended if no signs of life after blunt trauma. Therefore we feel like there is a need for  systematic review of the literature to guide the selective application of this highly morbid procedure. 
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PICO Adult Pediatric

1. Penetrating thoracic  
+ SOL

Support 
(strong)

?

2. Penetrating thoracic 
- SOL

Support 
(Conditional)

?

3. Penetrating abd/pelvic 
+ SOL

Support
(Conditional)

?

4. Penetrating abd/pelvic 
- SOL

Support
(Conditional)

?

5. Blunt + SOL Support
(Conditional)

?

6. Blunt - SOL Against
(Conditional)

?

Presenter Notes
Presentation Notes
- Children who present  pulseless to the ED pose a clinical and ethical dilemma- In traumatically injured adults, the emergency department thoracotomy is an important part of resuscitation after cardiac arrest. in 2015 Seamon et al. and EAST published a practice management guideline for adultsSimilar guidelines have not been published for children.Historically, the adult guidelines have been followed in children but this may not be appropriate due to differences in physiology.



Presenter Notes
Presentation Notes
With the joint collaboration of The Eastern Association for the Surgery of Trauma (EAST), Pediatric Trauma Society (PTS), and Western Trauma Association (WTA), we will pursue a collaborative framework to produce a joint practice management guideline, treatment algorithm and manuscript regarding the utility of emergent resuscitative thoracotomy in children.  The project involves will involve an EAST guideline and a WTA algorithm. 





Objective
Determine if EDT vs. resuscitation without EDT improves hospital 
survival and neurologically-intact hospital survival in children (<19 
years old) who present to hospital pulseless following a trauma.

Method
Perform systematic review and develop evidence-based guidelines 
using GRADE methodology.

22

Presenter Notes
Presentation Notes
The objective was to perform a systematic review and develop evidence-based guidelines using GRADE methodology to determine if EDT vs resuscitation without EDT improves survival in children <19 years old who present to the hospital pulseless following a trauma. 



PICO Questions
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Presenter Notes
Presentation Notes
An expert committee including members from EAST, PTS, and WTA voted to include 6 PICO questions. I will go into each separately in the results section.Essentially the PICO questions include the same intervention, comparator and outcomes. Specifically, they compare EDT to resuscitation without EDT (for example chest tubes, blood transfusion, fluid resuscitation, and others)  The critical outcomes were survival and neurologically intact hospital survival.The population varies based on mechanism and whether the patient had signs of life in the ED.
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Signs of Life Definition:
Presence of one or several of the following: cardiac electrical activity, 
respiratory effort, pupillary response, pulses, measurable or palpable 
blood pressure, extremity movement, and Glasgow coma score (GCS)



Methods
Preferred Reporting Items for Systematic Reviews and Meta-analyses Diagram of Included 
Studies (PRISMA)
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Presenter Notes
Presentation Notes
Systematic review of the literature yielded 303 papers Abstract and full-text manuscript screening was performed by 2 committee members in Covidence software. Conflicts were resolved by a third11 manuscripts were included for analysis
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Author (Year) Title # Patients Years of Data Extraction

Beaver et al. (1987) Efficacy of Emergency Room Thoracotomy in Pediatric Trauma 17 1980 – 1985

Powell et al. (1988) Resuscitative Thoracotomy in Children and Adolescents 15 1981 – 1986 

Rothenberg et al. (1989) Emergency Department Thoracotomy in Children – A Critical 
Analysis

77 1977 – 1988

Sheikh et al. (1993) Emergency Department Thoracotomy in Children: Rationale for 
Selective Application

15 1986 – 1991

Nance et al. (1996) Thoracic Gunshot Wounds in Children Under 17 Years of Age 6 1987 – 1995 

Hofbauer et al. (2011) Retrospective Analysis of Emergency Room Thoracotomy in 
Pediatric Severe Trauma Patients

11 1992 – 2008 

Easter et al. (2012) Emergent Pediatric Thoracotomy Following Traumatic Arrest 25 1995 – 2009 

Boatright et al. (2013) Validation of Rules to Predict Emergent Surgical Intervention in 
Pediatric Trauma Patients

9 1993 – 2010 

Allen et al. (2015) Pediatric Emergency Department Thoracotomy: A large Case 
Series and Systematic Review

7 1991 – 2012 

Nicolson et al. (2015) Resuscitative Thoracotomy for Pediatric Trauma in Illinois, 1999 
to 2009

23 1999 – 2009 

Prieto et al. (2020) Nationwide Analysis of Resuscitative Thoracotomy in Pediatric 
Trauma: Time to Differentiate from Adult Guidelines?

114 2013 – 2016 

NTDB data

Presenter Notes
Presentation Notes
This is a list of included papers All of the papers were either single or two institution retrospective case series without a control cohort 1 paper was based on data from the national trauma databaseAll papers had low sample sizes. The largest sample size was from the NTDB based paper
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Methods
• Data extraction in Covidence
• Measurements of effect

– No comparator group in the literature
– Relative risks and confidence intervals calculated

• Quality of evidence 
– Strong recommendation = “strongly recommend”
– Weak recommendation = “conditionally recommend”

Presenter Notes
Presentation Notes
Data extraction was performed by two committee members for each paper again within the Covidence softwareAs stated, no paper included a comparator groupFor the adult guidelines, the same issue existed, Therefore the committee members estimated the event rates for the outcomes for the comparator group. Our committee voted to use the same estimated values in order to calculate relative risk and confidence intervalsThe quality of evidence was determined for each PICO And classified as either strong or weak A strong recommendation was prefaced as “strongly recommend” while a weak recommendation was “conditionally recommend”



Results
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Total # of children 319

# penetrating injury (%) 142 (44.5%)

# blunt injury (%) 177 (55%)

% survival penetrating group 13.4% (19/142)

% survival blunt group 2.3% (4/177)

% total survival 7.2% (23/319)

Presenter Notes
Presentation Notes
Pooling the data from our systematic review, we had 319 children underwent EDTApproximately 45% sustained a penetrating injury55% sustained blunt injuryOf the penetrating group, 13.4% survived2.3% of the blunt group survivedOf the 319 patients, 7.2% survived



Results: 
PICO #1: In pediatric patients presenting pulseless to the ED with SOL after penetrating 
thoracic injury, does EDT, versus resuscitation without EDT improve HS and NIS? 
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7

5

RR = 11
CI = 6.2 – 19.7

RR = 10
CI = 3.9 – 25.4

Very low

Very low

31%

25%

Conditional recommendation FOR EDT
7 (58.3%) votes – “conditional” recommendation FOR

5 (41.7%) votes – “ strong” recommendation FOR

2.8%

2.5%

Presenter Notes
Presentation Notes
PICO 1 asked if children who present pulseless to the ED following a penetrating thoracic injury with signs of life have improved survival and neurologically intact hospital survival compared to those who do not undergo EDT. 7 studies with 42 children discussed survival and 5 studies with 16 children addressed neurologically intact survivalThe quality of evidence was determined to be very low based on low sample size and the observational design The estimated survival and neuro intact survival in the comparator group was 2.8% and 2.5%, respectivelyIn the EDT group 31% survived and 25% survived neurologically intactThe calculate relative risk values support EDT in this cohortBased on these results, the majority of the committee voted to conditionally recommend EDT for children in this population



Results: 
PICO #2: In pediatric patients presenting pulseless to the ED without SOL after 
penetrating thoracic injury, does EDT, versus resuscitation without EDT improve HS and 
NIS? 
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7

7

RR = 26
CI = 4.8 – 139.6

RR = 21.6
CI = 6.5 – 72

5.2%

3.9%

0.2%

0.018%

Conditional recommendation AGAINST EDT
8 (66.7%) votes – “conditional” recommendation AGAINST

4 (33.3%) votes – “conditional” recommendation FOR

Very low

Very low

Presenter Notes
Presentation Notes
PICO 2 now looked at children also with penetrating thoracic injury WITHOUT signs of lifeThe literature search revealed 7 studies of very low evidence quality  with 77 patients for both outcomesPooled data found a survival of 5.2% and neuro intact survival of 3.9% in the EDT groupEstimated values in the comparator group were lowerRR supported EDT in this cohort, with wide confidence intervalsThe majority of committee members voted for a conditional recommendation against EDT in this cohort, but there were substantial opposing votes¾ survivors in the literature were 17-18 years old, the last did not survive neuro intact



Results: 
PICO #3: In pediatric patients presenting pulseless to the ED with SOL after penetrating 
extrathoracic injury, does EDT, versus resuscitation without EDT improve HS and NIS? 
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2

2

RR = 5.9
CI = 0.86 – 40.1

RR = 6.7
CI = 0.97 – 45.8

10%

10%

1.7%

1.5%

Conditional recommendation FOR EDT
7 (58.3%) votes – “conditional” recommendation FOR

2 (16.7%) votes – “strong” recommendation FOR
2 (16.7%) – “conditional” recommendation AGAINST

1 (8.3%) – no recommendation can be made

Very low

Very low

Presenter Notes
Presentation Notes
PICO 3 looked at children who present pulseless to the ED following a penetrating EXTRAthoracic injury with signs of lifeThe literature search revealed 2 studies with very low evidence quality including 10 patients that addressed both outcomes in this population cohort. The survival and neuro intact survival rate was 10% in EDT group.Higher then the estimated values in the comparator group One patient survived in the literature review neuro intact. Again calculated RR supported EDT with wide confidence intervalsThe majority of the committee voted for a conditional recommendation in support of EDT. 



Results: 
PICO #4: In pediatric patients presenting pulseless to the ED without  SOL after 
penetrating extrathoracic injury, does EDT, versus resuscitation without EDT improve HS 
and NIS? 
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5

RR = 52.6
CI = 3.4 – 810

RR = 58.4
CI = 7.7 – 439

5.3%

5.3% 0.09%

5 0.1%

Conditional recommendation AGAINST EDT
9 (75%) votes – “conditional” recommendation AGAINST

2 (16.7%) votes – “strong” recommendation AGAINST
1 (8.3%) – “conditional” recommendation FOR

Very low

Very low

Presenter Notes
Presentation Notes
PICO 4 looked at children who presented with a penetrating EXTRAthoracic injury now WITHOUT signs of life5 studies very low evidence quality were included with 19 patients. The survival and neuro intact survival was 5.3% compared to lower estimated values in the comparator group Based on these numbers the RR supported EDT with wide confidence intervalsThe majority conditionally recommended against EDT since only 1 survivor was reported in the small population studied. 





Results: 
PICO #5: In pediatric patients presenting pulseless to the ED with  SOL after blunt 
injury, does EDT, versus resuscitation without EDT improve HS and NIS? 
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7

RR = 11.1
CI = 3.1 – 40.5

RR = 7.4
CI = 0.78 – 69.8

Very low

Very low

5.6%

2.2% 0.3%

8 0.5%

Conditional recommendation FOR EDT
6 (50%) votes – “conditional” recommendation FOR

1 (8.3%) votes – “strong” recommendation FOR
4 (33.3%) – “conditional” recommendation AGAINST

1 (8.3%) – cannot make a recommendation

Presenter Notes
Presentation Notes
PICO 5 looked at children who present pulseless to the ED following a BLUNT injury with signs of lifeSurvival was described in 8 studies with 72 patients and Neuro intact survival in 7 studies with 45 patients. Evidence quality was deemed very lowSurvival was 5.6% and neuro intact survival was 2.2%, respectively in EDT groupCompared to lower estimated values in the comparator group RR supported EDT with wide confidence intervals.The majority voted for a conditional recommendation in support of EDT. Tthere were significant number of opposing votes but we voted to go with the majority which was also supported by adult literature



Results: 
PICO #6: In pediatric patients presenting pulseless to the ED without SOL after blunt 
injury, does EDT, versus resuscitation without EDT improve HS and NIS? 
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10
Very low

Very low

0%

0% 0.0003%

10 0.001%

Strong recommendation AGAINST EDT
12 (100%) votes – “strong” recommendation AGAINST

Presenter Notes
Presentation Notes
PICO 6 looked at children who present with a BLUNT injury WITHOUT signs of life10 studies of very low evidence quality were included which included 105 patients. Estimated survival and neuro intact survival in the comparator group was exceedingly low We found no survivors after EDT in the literature. Therefore RR and CI could not be calculatedBased on these results the committee unanimously voted for a strong recommendation against EDT in this scenario 
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Limitations
• Low-quality evidence

• Reliance on NTDB

• Estimation of survival in comparator group

Presenter Notes
Presentation Notes
Our study was limited by low quality evidence. The majority of our data came from a study based on NTDB data which has known limitations including most notably errors in input and missing important variables. Lastly, there is no comparator group
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Future directions
• More studies needed to evaluate pediatric 

specific outcomes

• Study pediatric patients only < 15 years old

• REBOA

Presenter Notes
Presentation Notes
More studies are needed to evaluate pediatric specific outcomes We should also study pediatric patients less then 15 years old as there are likely physiological differences between children and adolescents. - Lastly looking at survival differences between REBOA and EDT in pediatric specific patients
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PICO Adult Pediatric

1. Penetrating thoracic  
+ SOL

Support 
(Strong)

Support 
(Conditional)

2. Penetrating thoracic 
- SOL

Support 
(Conditional)

Against
(Conditional)

3. Penetrating abd/pelvic 
+ SOL

Support
(Conditional)

Support 
(Conditional)

4. Penetrating abd/pelvic
- SOL

Support
(Conditional)

Against
(Conditional)

5. Blunt + SOL Support
(Conditional)

Support 
(Conditional)*

6. Blunt - SOL Against
(Conditional)

Against
(Strong)

Presenter Notes
Presentation Notes
- Children who present  pulseless to the ED pose a clinical and ethical dilemma- In traumatically injured adults, the emergency department thoracotomy is an important part of resuscitation after cardiac arrest. in 2015 Seamon et al. and EAST published a practice management guideline for adultsSimilar guidelines have not been published for children.Historically, the adult guidelines have been followed in children but this may not be appropriate due to differences in physiology.
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Presenter Notes
Presentation Notes
- Children who present  pulseless to the ED pose a clinical and ethical dilemma- In traumatically injured adults, the emergency department thoracotomy is an important part of resuscitation after cardiac arrest. in 2015 Seamon et al. and EAST published a practice management guideline for adultsSimilar guidelines have not been published for children.Historically, the adult guidelines have been followed in children but this may not be appropriate due to differences in physiology.
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Thank You
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