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Focused Assessment with Sonography for Trauma(FAST)

ATLS® 10th ed.
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Senior clinician

• Request:a

o 4 units RBC

o 2 units FFP

• Consider:a

o 1 adult therapeutic dose platelets

o tranexamic acid in trauma patients

• Include:a

o cryoprecipitate if fibrinogen < 1 g/L

a Or locally agreed configuration

Massive transfusion protocol (MTP) template

Senior clinician determines that patient meets criteria for MTP activation

Baseline:
Full blood count, coagulation screen (PT, INR, APTT, fibrinogen), biochemistry, 

arterial blood gases

Notify transfusion laboratory (insert contact no.) to:

‘Activate MTP’

Bleeding controlled?

Laboratory staff
• Notify haematologist/transfusion specialist

• Prepare and issue blood components 

as requested

• Anticipate repeat testing and

blood component requirements

• Minimise test turnaround times

• Consider staff resources

Haematologist/transfusion 
specialist
• Liaise regularly with laboratory

and clinical team

• Assist in interpretation of results, and  

advise on blood component support NOYES

Notify transfusion laboratory to: 

‘Cease MTP’

OPTIMISE:
• oxygenation

• cardiac output

• tissue perfusion

• metabolic state

MONITOR 
(every 30–60 mins): 

• full blood count

• coagulation screen

• ionised calcium

• arterial blood gases

AIM FOR: 

• temperature > 350C

• pH > 7.2

• base excess < –6 

• lactate < 4 mmol/L

• Ca2+ > 1.1 mmol/L

• platelets > 50 × 109/L

• PT/APTT < 1.5 × normal

• INR ≤ 1.5

• fibrinogen > 1.0 g/L

The information below, developed by consensus, broadly covers areas that should be included in a local MTP. This
template can be used to develop an MTP to meet the needs of the local institution's patient population and resources



JAMA 2015





Conclusion

• Among patients with severe trauma and major bleeding, early 

administration of plasma, platelets, and red blood cells in a 

1:1:1 ratio compared with a 1:1:2 ratio did not result in 

significant differences in mortality at 24 hours or at 30 days. 

• More patients in the 1:1:1 group achieved hemostasis and 

fewer experienced death due to exsanguination by 24 

hours.
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Definition of ACS

• Sustained Intra-abdominal Pressure(IAP)>20mmHg

• ± Abdominal Perfusion Pressure(APP)<60mmHg

• And new organ dysfunction/failure



IAP measurement

Midaxillary line

NS 25cc



Most common manifestation

• Respiratory system
• Increased peak airway pressure

• Cardiovascular system
• Increased systemic vascular resistance

• Urinary system
• Oliguria



Reduce IAP-Medical treatment

• Wall compliance
• Sedation, analgesia, NM blocker, avoid head of be >30dgrees

• Intra-luminal contents evacuation
• Nasogastric tube
• Rectal decompression
• Bowel prokintetics

• Evacuate abdominal fluid collection
• Avoid excessive fluid resuscitation
• Diuretics
• Colloids/hypertonic fluid
• Renal replace

• Organ support

Intensive Care Medicine 2013





Temporary abdominal closure

Bowel vinyl bag

Open abodmen

Small bowel 

Lapa tape 

Hemo vac
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Absolute surgical indications of hollow viscus injury

• Hollow viscus perforation

• Image findings: free gas, fluid collection, wall thickening etc. 

• Hollow viscus infarction

• High suspicion of index

• Mesenteric injury

• Image findings: fluid collection, hematoma, vascular occlusion, thrombosis etc.



Operations

• Primary repair

• Resection and anastomosis

• Enterostomy formation











Surgical observation in hollow viscus injury patients



`













J Trauma 2009

Surgical observation in hollow viscus injury patients





Image

Blood LabP/E



Eur J Med Res 2009



PP : postoperative 
peritonitis

Eur J Med Res 2009



What is the most dreadful 
surgical complication after 
hollow viscus surgery?  

Anastomosis(or primary repair site) 
leakage



Incidence of Anastomosis leakage

Behrman et al. J Trauma 1998



Clinical presentations of anastomosis leakage

• Mean clinical presentation time
• 6~12 days

• Fever

• Sepsis

• Ileus

• Abdominal pain

• Abdominal tenderness/rebound tenderness

(Hyman N. et al. Ann Surg 2007)



Hyman N. et al. Ann Surg 2007



Detection of anastmosis leakage

• Drain
• Bowel contents
• Tirbidity
• Foul ordor

• Sx & sign of peritonitis
• Fever
• Abdominal tenderness/rebound tenderness

• Lab
• WBC
• CRP
• PCT

• Radiologic study



Eur J Med Res 2009



PP : postoperative 
peritonitis

Eur J Med Res 2009
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How to detect in 
preclinical stage?



J  Visc Surg 2015





BJS 2017
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Conclusion

• Peritoneal drain fluid and systemic biomarkers are poor 
predictors of AL after colorectal surgery. Combinations of 
these biomarkers showed improvement in predictive 
accuracy



How to prevent 
anastomosis leakage?

Early feeding issue



BMJ 2001





Cochrane 2018





World J Surg 2019



In the postoperative phase, patients undergoing ERAS can 
drink immediately after recovery from anaesthesia and 
then eat normal hospital food 



Medicine 2014







Intensive Care Med 2017 



ESICM recommendations

• We suggest delaying EN if shock is uncontrolled and haemodynamic

and tissue perfusion goals are not reached, but start low dose EN as 

soon as shock is controlled with fluids and vasopressors/inotropes 

(Grade 2D).

• We suggest using EEN in patients with abdominal trauma when the 

continuity of the GI tract is confirmed/restored (Grade 2D).

• We suggest using EEN in patients after GI surgery (Grade 2C).

• Including emergency op





Recommendations

• We suggest enteral feeding for many patients in difficult 

postoperative situations such as prolonged ileus, intestinal 

anastomosis, open abdomen, and need of vasopressors for 

hemodynamic support. Each case should be individualized 

based on perceived safety and clinical judgment.
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Liver injury





Level 1

• Hemodynamic unstable➔Operation



Level 2

• No Routine laparotomy without peritonitis

• Angioembolization

• 1st line intervention in transient responder to resuscitation as an adjunct to 

potential operative intervention

• Should be considered in hemodynamic stable patients with extravasation  

on CT scan

• Severity of OIS, neurologic status, age>55 yrs, associate injuries➔

no absolute contraindication of non operative management



Trauma 9th ed. 



Complications

• Bile leaks
• Shpincteromtoy with biliary stent

• Bleeding
• Hemobilia

• Related to pseudoaneurysm(PSA)
• Small size PSA without septic focus: angioembolizataion
• Large size PAS or with septic focus: formal liver resection

• Liver abscess
• Percutaneous drainage and antibiotics

• Hepatic necrosis
• Delayed hemorrhage
• Liver compartment

Trauma 9th ed. 



Bleeding

Rebleeding

Kozar RA et al. Risk Factors for Hepatic Morbidity Following Nonoperative Management, Arch Surg 2006



Bile leakage

• Conservative

• Minor leakage (<400cc/d or >50cc/d not longer than 2wks)

• Endoscopic sphincterotomy and internal temporary biliary 

stenting

• Major leakage(>400cc/d or >50cc/d longer than 2wks)

• Usually resolved<10 days after preocedure

Management of biliary complications in 412 patients with liver injuries, J Trauma 2014
Endoscopic sphincterotomy and temporary internal stenting for bile leaks following 
complex hepatic trauma, Br J Srug 2006.



Spleen injury



J Trauma Acute Care Surg 2012



Level 1

• Hemodynamic unstable➔Operation



Level 2

• A routine laparotomy is not indicated

• Angioembolization

• >Grade 3, contrast blush, moderate hemopertoneum, ongoing bleeding

• Severity of OIS, neurologic status, age>55 yrs, associate 

injuries➔no absolute contraindication of non operative 

management

Trauma 9th ed. 



Level 3

• Contrast blush on CT scan alone is not an absolute indication

for an operation or angiographic intervention





Complications

Non operative 
management(NOM)

• Hematocrit drop: 24~48hrs

• NOM failure

• 60-70%→early, 10%→after 7days

• Pseudoaneurysm

• abscess/infarction

Operative management

• Splenorrhaphy

• Rebleeding: 2%

• Gastric greater curvature injury

• Pancreatic injury

• Arteriovenous fistula

• Total splenectomy

• Thrombocytosis

• Portal vein thrombosis(abdominal pain)

• Gastric greater curvature injury

• Pancreatic injury

• Arteriovenous fistula

Trauma 9th ed. 
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• Splenectomy increase the risk of thromboembolic 

complications in the immediate postoperative period but also 

in the long–term

• No issued recommendation of antithrombotic therapy

(French Society of Anesthesia Resuscitation, 2011) 



OPsi

• Very rare with high mortality(50%)

• Initial clinical presentation
• Fever, GI symptoms, diffuse pain, sore throat muscle ache

• Progress rapidly to septic shock with coagulopathy

• Initial treatment
• Ceftriaxone

• levofloxacin

Trauma 9th ed. 



Rubin LG, Schaffner W. Care of the Asplenic Patient. NEJM 2014



Rubin LG, Schaffner W. NEJM 2014



Pancreas and Duodenum



Trauma 9th ed. 
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Johnsen et al. Surg Clin N Am 2017 



Role of CT in pancreatic trauma

• Primary imaging modality

• Imperfect for the early diagnosis

• Sensitivity
• Pancreas injury : 28~85%

• Ductal injury: 42.9~70%

• Repeat image 
• Persistent symptoms of abdominal pain, tenderness, fever, nausea, or 

vomiting, hyperamylasemia

Management of blunt pancreatic trauma: what’s new?
Potoka DA et al Eur J Trauma Emerg Surg. 2015



Johnsen et al. Surg Clin N Am 2017 

















Complications

• Hemorrhage

• Pancreatitis

• Pancreatic fistula
• Incidence:14%
• Close: within 8wks
• Dx in Operative group: drain amylase x 3 > blood amylase (after 3 days)

• Duodenal fistula and stricture

• Abdominal abscess

• Pancreatic pseudocyst

• Pancreatic insufficiency

Trauma 9th ed. 



Pseudoaneurysm rupture

• Abominal pain(M/C)
• Retroperitoneal bleeding➔29.5% 

• Bleeding into GI tract

• Haemosuccus pancreatiucs

• Bleeding in pseudocyst

World J Gastroenterol 2017 August 14; 23(30): 5460-
5468 Pancreatitis: Preventing catastrophic haemorrhage



Renal Trauma











Treatment

Blunt renal injuries

• Grade 5 injuries often present 
with haemodynamic instability 
and major associated injuries. 
There is thus a higher rate of 
exploration and nephrectomy  
However several studies now 
support expectant 
management in patients with 
Grade 4 and 5 injuries 

Penetrating renal injuries

• Grade 3 or higher lesions 
due to stab wounds in 
stable patients can be 
managed expectantly, but 
warrant closer observation as 
the clinical course is more 
unpredictable and associated 
with a higher rate of delayed 
intervention 



Complication

• Bleeding

• Post-injury hypertension

• Urinoma
• Clinical presentation

• Worsening renal function

• Worsening flank pain

• Decreased urine output

• Fever, leukocytosis

• Treatment
• PCD with ureteral stent(6wks)

Johnsen et al. Surg Clin N Am 2017 
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Bladder injuury

Intraperitoneal

• 30%

• Surgical repair

Extraperitoneal

• 60%

• Drainage for 2-3wks

• Consider surgical repair
• 4wks

• Complicated bladder injury
• exposed bone within the 

bladder lumen, rectal, vaginal 
lacerations 

• Bladder neck injury

Bju international 2016
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Medicine 2015
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Initial treatment modality of 
hemodynamically unstable pelvic fracture

• Angioembolization
• artery>vein

• External fixation
• bone bleeding, reduce pelvic cavity(Tamponade)

• Preperitoneal pelvic packing(PPP)
• vein>artery

• Pelvic binder
• reduce pelvic cavity(Tamponade)

• REBOA
• Temporary control for next step









ATLS







ATLS® 10th ed.
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Burlew CC et al. J Am Coll Surg. 2011



Associated injuries

• Head injury
• 51%
• Long-bone fracture: 48%

• Thoracic injury
• 20%

• Thoracic aortic injury
• 1.4~5.9%

• Intra-abdominal organ
• Solid organ: 11%
• Hollow viscus: 4.5%

• Diaphragmatic injury : 2%
• Bladder or urethral injury : 6%

Trauma 10th ed.



J Trauma Acute Care Surg 2016
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Damage control surgery

• Abbreviated initial operation

• Resuscitation in ICU

• Reoperation(Definite operation)



Damage control surgery in abdomen

• The abbreviated laparotomy in “damage control” surgery 

controls bleeding and limits further contamination from the 

gastrointestinal tract before the patient is transferred to the 

intensive care unit (ICU).

Trauma 10th ed.
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Operative procedure

• Packing

• Intravascular shunting

• Temporary closure or coverage of abdomen

• Drainage

• Enterostomy

• Bowel stapling



Trauma 10th ed
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Comment of Dr. Raul Coimbra
• The dissemination of the damage control laparotomy 

approach was not meant to avoid a longer operation, to 

get out of the operating room as quickly as possible, or 

to transfer the responsibility of the critical decision to 

somebody else on the next day. Unfortunately, this is what 

is happening in civilian trauma centers today. 

• Young civilian surgeons, based on reports from the 

current military conflict, are adopting this dangerous 

surgical strategy in many patients that do not need it. 

• Having visited many trauma centers in the last five years 

and seen that one in three or four patients in the ICU 

have an open abdomen suggests that something is 

definitely wrong.                        -AAST 2011-




