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Focused Assessment with Sonography for Trauma(FAST)

ATLSÇ 10th ed.
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Senior clinician

ÅRequest:a

o 4 units RBC

o 2 units FFP

ÅConsider:a

o 1 adult therapeutic dose platelets

o tranexamic acid in trauma patients

ÅInclude: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:

óActivate MTPô

Bleeding controlled?

Laboratory staff
ÅNotify haematologist/transfusion specialist

ÅPrepare and issue blood components 

as requested

ÅAnticipate repeat testing and

blood component requirements

ÅMinimise test turnaround times

ÅConsider staff resources

Haematologist/transfusion 
specialist
ÅLiaise regularly with laboratory

and clinical team

ÅAssist in interpretation of results, and  

advise on blood component support NOYES

Notify transfusion laboratory to: 

óCease MTPô

OPTIMISE:
Åoxygenation

Åcardiac output

Åtissue perfusion

Åmetabolic state

MONITOR 
(every 30ï60 mins): 

Åfull blood count

Åcoagulation screen

Åionised calcium

Åarterial blood gases

AIM FOR: 

Åtemperature > 350C

ÅpH > 7.2

Åbase excess < ï6 

Ålactate < 4 mmol/L

ÅCa2+ > 1.1 mmol/L

Åplatelets > 50 Ǝ109/L

ÅPT/APTT < 1.5 Ǝnormal

ÅINR Ò 1.5

Åfibrinogen > 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
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Conclusion

ÅAmong 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. 

ÅMore 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

ÅSustained Intra-abdominal Pressure(IAP)>20mmHg

ÅÕAbdominal Perfusion Pressure(APP)<60mmHg

ÅAnd new organ dysfunction/failure



IAP measurement

Midaxillary line

NS 25cc



Most common manifestation

ÅRespiratory system
ÅIncreased peak airway pressure

ÅCardiovascular system
ÅIncreased systemic vascular resistance

ÅUrinary system
ÅOliguria



Reduce IAP-Medical treatment

ÅWall compliance
ÅSedation, analgesia, NM blocker, avoid head of be >30dgrees

ÅIntra-luminal contents evacuation
ÅNasogastric tube
ÅRectal decompression
ÅBowel prokintetics

ÅEvacuate abdominal fluid collection
ÅAvoid excessive fluid resuscitation
ÅDiuretics
ÅColloids/hypertonic fluid
ÅRenal replace

ÅOrgan 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

ÅHollow viscus perforation

ÅImage findings: free gas, fluid collection, wall thickening etc. 

ÅHollow viscus infarction

ÅHigh suspicion of index

ÅMesenteric injury

ÅImage findings: fluid collection, hematoma, vascular occlusion, thrombosis etc.



Operations

ÅPrimary repair

ÅResection and anastomosis

ÅEnterostomy formation











Surgical observation in hollow viscus injury patients
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Surgical observation in hollow viscus injury patients





Image

Blood LabP/E
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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

ÅMean clinical presentation time
Å6~12 days

ÅFever

ÅSepsis

ÅIleus

ÅAbdominal pain

ÅAbdominal tenderness/rebound tenderness

(Hyman N. et al. Ann Surg 2007)



Hyman N. et al. Ann Surg 2007



Detection of anastmosis leakage

ÅDrain
ÅBowel contents
ÅTirbidity
ÅFoul ordor

ÅSx & sign of peritonitis
ÅFever
ÅAbdominal tenderness/rebound tenderness

ÅLab
ÅWBC
ÅCRP
ÅPCT

ÅRadiologic 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
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Conclusion

ÅPeritoneal 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

ÅWe 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).

ÅWe suggest using EEN in patients with abdominal trauma when the 

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

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

ÅIncluding emergency op





Recommendations

ÅWe 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

ÅHemodynamic unstableČOperation



Level 2

ÅNo Routine laparotomy without peritonitis

ÅAngioembolization

Å1st line intervention in transient responder to resuscitation as an adjunct to 

potential operative intervention

ÅShould be considered in hemodynamic stable patients with extravasation  

on CT scan

ÅSeverity of OIS, neurologic status, age>55 yrs, associate injuriesČ

no absolute contraindication of non operative management



Trauma 9 th ed. 



Complications

ÅBile leaks
ÅShpincteromtoy with biliary stent

ÅBleeding
ÅHemobilia
ÅRelated to pseudoaneurysm(PSA)
ÅSmall size PSA without septic focus: angioembolizataion
ÅLarge size PAS or with septic focus: formal liver resection

ÅLiver abscess
ÅPercutaneous drainage and antibiotics

ÅHepatic necrosis
ÅDelayed hemorrhage
ÅLiver compartment

Trauma 9 th ed. 



Bleeding

Rebleeding

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



Bile leakage

ÅConservative

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

ÅEndoscopic sphincterotomy and internal temporary biliary 

stenting

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

ÅUsually 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

ÅHemodynamic unstableČOperation



Level 2

ÅA routine laparotomy is not indicated

ÅAngioembolization

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

ÅSeverity of OIS, neurologic status, age>55 yrs, associate 

injuriesČno absolute contraindication of non operative 

management

Trauma 9 th ed. 



Level 3

ÅContrast blush on CT scan alone is not an absolute indication

for an operation or angiographic intervention





Complications

Non operative 
management(NOM)

ÅHematocrit drop: 24~48hrs

ÅNOM failure

Å60-70%Ąearly, 10%Ąafter 7days

ÅPseudoaneurysm

Åabscess/infarction

Operative management

ÅSplenorrhaphy

ÅRebleeding: 2%

ÅGastric greater curvature injury

ÅPancreatic injury

ÅArteriovenous fistula

ÅTotal splenectomy

Å Thrombocytosis

ÅPortal vein thrombosis( abdominal pain )

ÅGastric greater curvature injury

ÅPancreatic injury

ÅArteriovenous fistula

Trauma 9 th ed. 
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ÅSplenectomy increase the risk of thromboembolic 

complications in the immediate postoperative period but also 

in the long ŕterm

ÅNo issued recommendation of antithrombotic therapy

(French Society of Anesthesia Resuscitation, 2011) 



OPsi

ÅVery rare with high mortality(50%)

ÅInitial clinical presentation
ÅFever, GI symptoms, diffuse pain, sore throat muscle ache

ÅProgress rapidly to septic shock with coagulopathy

ÅInitial treatment
ÅCeftriaxone

Ålevofloxacin

Trauma 9 th ed. 
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