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Objectives

1. What is emergent trauma laparotomy and why is it important?

2. Outcomes based research on emergent trauma laparotomy

3. Future questions for emergent trauma laparotomy



Excluded

Not an exhaustive list of all improvements or best 
practices in trauma laparotomy



CDC National Health Report Highlights
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Mortal Wkly Rep 2016;65:1245–1255. DOI: http://dx.doi.org/10.15585/mmwr.mm6545a1
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Spinella P and Cap A. Prehospital hemostatic resuscitation to achieve zero preventable deaths after traumatic injury. Current opinion in hematology. Nov 2017; 
24(6): 529-535.



Drake S, Holcomb J, Yang Y, et al. Establishing a Regional Trauma Preventable/Potentially Preventable Death Rate. Annals of Surgery. 2020 Feb; 271(2):375–382



Preventable Death

Eastridge B, Mabry R, Seguin P, et al. Death on the battlefield (2001-2011): Implications for the future of combat casualty care. J Trauma Acute Care Surg. 2012 
Dec; 73(6): S431-437.



 

Rauf R, von Matthey F, Croenlein, et al. Changes in the temporal distribution of in-hospital mortality in severely injury patients-An analysis of the TraumaRegister 
DGU. PLoS One. 2019 Feb; 14(2): e0212095. 



Time to Death with Hemorrhage

 

• Median time of death = 2.2 hours

 
Chang R, Kerby J, Kalkwarf K et al. Earlier time to hemostasis is associated with decreased mortality and rate of complications: Results from the Pragmatic 
Randomized Optimal Platelet and Plasma Ratio trial. J Trauma Acute Care Surg. 2019 Aug; 87(2): 342-349. 



Time to Death with Hemorrhage

 

Fox E, Holcomb J, Wade C, et al. Earlier endpoints are required for hemorrhagic shock trials among severely injured patients. Shock. 2018 May; 47(5): 567-573.



Time to Death in ETL
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Trauma. Sept 29 – Oct 2, 2021; Atlanta, GA.
7. Douglas M, Hammad A, Nelson A, et al. After 9,000 laparotomies for blunt trauma, resuscitation if becoming more balanced and time to intervention shorter: How low can we go? In: Annual meeting of the American Association for the Surgery of Trauma. 
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Emergent Trauma Laparotomy

Associated with high rates of mortality

Mortality primarily due to hemorrhage

Main source to limit preventable death



Emergent Trauma Laparotomy

Signature operation of the trauma surgeon



Emergent Trauma Laparotomy

Names
• Exploratory Laparotomy

• Exploratory Celiotomy

• Trauma Laparotomy

• Ex lap

• Laparotomy

• Celiotomy

• Abdominal Exploration



Emergent Trauma Laparotomy

Urgent exploration of the abdominal cavity to 

control life threating injuries



Goals

• Surgical hemorrhage control

• Control abdominal contamination

• Restore intestinal continuity



Included

• Hepatic

• Splenic

• Renal

• Pancreas

• Esophagus

• Stomach

• Small Bowel

• Colon

• Vascular

• Pelvic fractures

• Diaphragm

• Hernia



Historical Management

• Complex repairs

• Long operative times

• Massive volume resuscitation



Objectives

1. What is emergent trauma laparotomy and why is it important?

2. Outcomes based research on emergent trauma laparotomy

3. Challenges and future questions for emergent trauma 
laparotomy



Examples

Damage Control Laparotomy

Changing resuscitation practice

Variation among individual surgeons



1. CDC Morbidity and mortality weekly report. Homicide rates among persons aged 10-24 years – United States, 1981-2010. MMWR. 2013 July; 62(27): 545-548. 
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6227a1.htm Accessed 06/05/2023.



• Conventional: 7% (1/14)

• Abbreviated: 65% (11/17)

1. Stone HH, Strom PR, Mullins RJ. Management of the major coagulopathy with onset during laparotomy. Ann Surg. 1983; 197: 532-535. 1983



Damage Control Laparotomy

• Described by Pringle in 1908

• Further modified by Halsted in 1913

• Fell out of favor by the end of World War II



Damage Control

1. Rotondo MF, Schwab CW, McGonigal MD, et al. ‘Damage control’: an approach for improved survival in exsanguinating penetrating abdominal injury. J Trauma. 1993 Sep; 35(3): 375-82.



Damage Control

1. Rotondo MF and Zonies DH. The damage control sequence and underlying logic. Surg Clin North Am. 1997 Aug; 77(4): 761-77.



Damage Control

1. Rotondo MF and Zonies DH. The damage control sequence and underlying logic. Surg Clin North Am. 1997 Aug; 77(4): 761-77.



Damage Control

1. Johnson JW, Gracias VH, Schwab CW, et al. Evolution in damage control for exsanguinating penetrating abdominal injury. J Trauma 2001; 51: 261-271.



Damage Control

1. Rotondo MF and Zonies DH. The damage control sequence and underlying logic. Surg Clin North Am. 1997 Aug; 77(4): 761-77.



Damage Control

1. Rotondo MF and Zonies DH. The damage control sequence and underlying logic. Surg Clin North Am. 1997 Aug; 77(4): 761-77.



Damage Control

1. Rotondo MF and Zonies DH. The damage control sequence and underlying logic. Surg Clin North Am. 1997 Aug; 77(4): 761-77.





Damage Control



Damage Control



Historical Management

• Complex repairs

• Long operative times

• Massive volume resuscitation



1970s-2000s



Mortality rates

• 1970s: 90%

• 1980s: 80%

• 1990s: 50%

Cinat M, Wallace W, Nastanski F, et al. Improved survival following massive transfusion in patients who have undergone trauma. Arch Surg. 1999; 134(9): 964-968. 
Heckbert S, Vedder N, Hoffman W, et al. Outcome after hemorrhagic shock in trauma patients. J Trauma. 1998 Sept; 45(3): 545-549.



Borgman M, Spinella P, Perkins J, et al. The ratio of blood products transfused affects mortality in patients receiving massive transfusions at a combat support 
hospital. J Trauma Acute Care Surg. 2007;63: 805-813.









Complications of Crystalloid

Burlew CC. The open abdomen: practical implications for the practicing surgeon. Am J Surg. 2012; 204: 826-835.



Crystalloid Volume

1. Joseph B, Azim A, Zangbar B, et al. Improving mortality in trauma laparotomy through the evolution of damage control resuscitation: Analysis of 1,030 consecutive trauma laparotomies. JTACS. 2017 Feb; 
82(2): 328-333.



1. Douglas M, Obaid O, Castanon L, et al. After 9,000 laparotomies for blunt trauma, resuscitation is becoming more balanced and time to intervention shorter: Evidence in action. JTACS, 93 (3), 307-315



1. Harvin JA, Maxim T, Inaba K, et al. Mortality following emergent trauma laparotomy: a multicenter, retrospective study. J Trauma Acute Care Surg. 2017 Sep; 83(3):464-468.



1. Clarke JR, Trooskin SZ, Doshi PJ, et al. Time to laparotomy for intra-abdominal bleeding from trauma does affect survival for delays up to 90 minutes. J Trauma. 2002; 52(3):420-425.

2. Harvin JA, Maxim T, Inaba K, et al. Mortality following emergent trauma laparotomy: a multicenter, retrospective study. J Trauma Acute Care Surg. 2017 Sep; 83(3):464-468.

Mortality

Emergent Trauma Laparotomy with 
Hypotension
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1. Harvin JA, Maxim T, Inaba K, et al. Mortality following emergent trauma laparotomy: a multicenter, retrospective study. J Trauma Acute Care Surg. 2017 Sep; 83(3):464-468.



Chang R, Kerby JD, Kalkwarf KJ, et al. Earlier time to hemostasis is associated with decreased mortality and rate of complications: results from the Pragmatic Randomized Optimal Platelet and Plasma Ratio (PROPPR) trial. J Trauma Acute Care Surg. 2019 Aug; 87(2):342-349.



• Individual surgeon 
performance metrics

• Coronary artery bypass grafting

• Valve replacements

• Overall operative composite score

Shahian DM, He X, Jacobs JP, et al. The Society of Thoracic Surgeons composite measure of individual surgeon performance for adult cardiac surgery: A report of the Society of Thoracic 
Surgeons quality measurement task force. Ann Thorac Surg. 2015; 100(4): 1324-5.



Hypothesis

• Individual trauma surgeons may significantly impact 
mortality in patients requiring emergent trauma 
laparotomy



• Retrospective review

• November 2019 to February 2021

• Patients receiving emergent trauma laparotomy



Emergent Trauma Laparotomy

• Exploration from trauma bay for possible hemorrhage 
control

• Highest OR activation level (1/Immediate)



Comparison of outcomes by surgeon at index 
operation

• Main outcome: 24-hour mortality



Fourteen full time faculty 

• Years of faculty experience: 2-22 years; median 10 years

• Fellowship trained: 79%

• FACS: 71%

• Fellow of the AAST: 43%











Limitations

• Lower mortality than other recent works

• Limited sample size

• Site specific inclusion criteria



Comparing individual surgeon 
outcomes• Retrospective review 2019-2022

• ETL: laparotomy within 90 minutes of arrival

• Excluding ED thoracotomy

• Funnel plot analysis to assess mortality rates with 95% and 
99.7% confidence intervals



Comparing individual surgeon 
outcomes

• 471 ETL by 19 faculty

• Median 25, range 1-62

• 21% (100/471) hypotensive (SBP <90 mmHg) on arrival

 



Comparing individual surgeon 
outcomes

• No difference in presenting patient characteristics, vitals, labs or 
injury severity 

• Overall mortality:

• OR 2%

• 6-Hour 3%

• 24-Hour 5%

• Hospital 8%

 



Comparing individual surgeon 
outcomes









Comparing individual surgeon 
outcomes

• Probable outliers in early mortality

• Outliers despite accounting for patient severity and case volume

 



• Retrospective, single center: 11/2019 – 12/2021

• ETL = laparotomy within 90 minutes of arrival

• Hospital mortality vs survival



Methods

• All deaths evaluated by PI committee

• Classified by likely cause of death 

• Possible areas for improvement

• Potentially preventable hemorrhage death 

• Minimum: Arrived with pulse or died following operation



Methods

Areas for Improvement (possible >1)

• Prehospital

• Trauma Bay

• Operating Room
• Technical

• Decision Making

• ICU



Results

• 377 patients

• 82% male 

• 73% penetrating

• 80% from scene

• 8% resuscitative thoracotomy







*
*

*

*





Preventable vs Non-Preventable Hemorrhage Death

Prehospital transport method

• p=0.34

Direct from scene

• 89% vs 89% (p=1.0)

Hypotensive on arrival 

• 50% vs 94% (p=0.003)

Preoperative blood product

• 28% vs 33% (p=0.72)

Hospital resuscitation (1 hour)

• WB: 4 vs 4 (p=0.22)

• RBC: 9 vs 5 (p=0.15)

• FFP: 8 vs 7 (p=0.34)







Objectives

1. What is emergent trauma laparotomy and why is it important?

2. Outcomes based research on emergent trauma laparotomy

3. Challenges and future questions for emergent trauma 
laparotomy



What is an emergent 
trauma laparotomy???



Definition of ETL

• Laparotomy within 60 minutes of arrival

• Within 90 minutes of arrival

• Within 4 hours of arrival

• Within 6 hours of arrival

• Within 24 hours of arrival

• Physiologic parameters



Definition of ETL

• Once ETL defined:

• Develop accurate models for risk adjustment

• Compare institutions

• Compare individuals 



Role of damage control surgery

Prehospital hemorrhage control

Direct peritoneal resuscitation

Role of IR vs OR




