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S i l l ti f ti t t i k f IAHSerial evaluations of patients at risk for IAH 

Patients at risk for developing deep venous g
thrombosis, pneumonia, pulmonary edema, and 
heart failure.

All of these applications have been well 
documented, are accurate in clinicians’ hands, 

d tl ti d i i t i itand currently practiced in intensive care units 
around the world.



Role of ultrasound in IAH and ACSRole of ultrasound in IAH and ACS

• Determine the etiology in the acute settingDetermine the etiology in the acute setting
– Extraluminal > Intraluminal > parietal

• Evaluate the systemic impact• Evaluate the systemic impact 
– Brain
– Heart
– Lung
– Abdomen: liver and kidney

• Guide therapy



57 yo ♂ with cirrhosis in shock 
f dafter UGI endoscopy



57 yo ♂ with cirrhosis in shock 
f dafter UGI endoscopy













www.wsacs.org

The mission of the WSACS is to promote research, 
f t d ti d i th i l ffoster education, and improve the survival of 

patients with intra‐abdominal hypertension (IAH) 
/and/or abdominal compartment syndrome (ACS). 

All who have an interest in the diagnosis, 
management and/or treatment of IAH / ACS aremanagement, and/or treatment of IAH / ACS are 

invited to join the Society.



andre.denault@umontreal.ca



Abdominal compartment syndromeAbdominal compartment syndrome

A Impact in term of oxygenationA Impact in term of oxygenation
B  Impact in terms of ventilation
C Si ifi i l iC Significant circulatory impact
D Diagnostic essential
E Echography important role



For the 72‐hour study period, the cumulative 
incidence was 82.7% (67/81 patients) for c de ce as 8 % (6 /8 pat e ts) o
maximal  intra‐abdominal pressure values 





Intraoperative  intra‐abdominal 
pressures in cardiac surgery

191 patients recruited191 patients recruited
IAP measured before and after surgery
IAH present in 55% before and 60% after surgeryIAH present in 55% before and 60% after surgery





Normal abdominal pressureNormal abdominal pressure

5 7 mmHg5‐7 mmHg



Abdominal perfusion pressureAbdominal perfusion pressure

= Mean arterial pressure – abdominal pressure

50 60 mmHg50‐60 mmHg



Abdominal hypertensionAbdominal hypertension

Abdominal pressure  12  mmHg 
i h 2 6 h i lwith 2 mesures at 4‐6 hours interval 



Abdominal compartmentAbdominal compartment

1‐Abdominal pressure > 20 mmHg
2 bd i l f i 602‐± Abdominal perfusion pressure < 60 mmHg
3‐New organ dysfunction  
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Physical examinationPhysical examination



Mesurement of abdominal 
pressure



Bladder pressureBladder pressure
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26Courtoisie de Paul Ouellet



Mesurement of the 
bd lintra‐abdominal pressure



Mesurement of the 
bd lintra‐abdominal pressure



High but why?
I t l i l E t l i lIntraluminal Extraluminal

Parietal



I t l i l E t l i lIntraluminal Extraluminal

Parietal



June 2008June 2008

• Called for hypotension (75 mmHg) andCalled for hypotension  (75 mmHg) and 
abdominal pain in a 67 yo man with diabetes,  
atherosclerotic vascular disease and knownatherosclerotic vascular disease and known 
for an abdominal aortic aneurysm 

• Rushed in the ICU:• Rushed in the ICU: 
– conscious and responding
S O2 100% HR 101– SaO2 = 100% HR 101

– blood pressure in lower extremity  = 120 mmHg







Second bag….Second bag….



Severe hypotension after difficult 
bintubation



Intraoperative  intra‐abdominal 
pressures in cardiac surgery

Reduction in IAP after surgery was associatedReduction in IAP after surgery was associated 
with the use of a nasogastric tube (p=0.0018)



81 yo ♂ with hypotension and 
abdominal pain



81 yo ♂ with hypotension and 
abdominal pain



I t l i l E t l i lIntraluminal Extraluminal

Parietal



ExtraluminalExtraluminal

Air Liquid



Liver pointLiver point



Liver LungLiver Lung



36 yo ♀ polykystic liver disease36 yo ♀ polykystic liver disease



Post‐operative examPost operative exam



Post‐operative examPost operative exam



Simple fluidSimple fluid



Complex fluidComplex fluid

Curtesy of Philippe Rolla



I t l i l E t l i lIntraluminal Extraluminal

Parietal



55 yo ♂with liver cirhosis55 yo ♂with liver cirhosis







Importance of the abdominal 
dcompartment syndrome

1890: abdominal pressure of 27‐46 cm H2O1890: abdominal pressure of 27 46 cm H2O 



Importance of the abdominal 
dcompartment syndrome

Increased abdominal pressure associated with:

1900 Respiratory compromise
1911 C di d f i1911 Cardiac dysfunction
1913 Renal dysfunction
1980 Splanchnic hypoperfusion
2009 Multisystem organ failure2009 Multisystem organ failure





Reduced PmsReduced Pms



Reduced Pms or
increased Rvr?

Curtesy of Philippe Rola







Flat IVCFlat IVC



65 ♂ yo with hepatic hematoma65 ♂ yo with hepatic hematoma



C t l t d f PCD i 31Case control study of PCD in 31 
patients (14F pigtail catheter)
81% success

Failure to drain at least 1,000 
mL of fluid and decrease IAP by

cvc

mL of fluid and decrease IAP by 
at least 9 mm Hg in the first 4 h 
post decompression is 
associated with PCD failure and 

h ld t t OAD

cvc

should prompt urgent OAD





ConclusionConclusion

• Intra‐abdominal hypertension should beIntra abdominal hypertension should be 
considered as a vital sign in any critically 
patientspatients

• Bedside ultrasound can be useful in 
determining the etiology and systemicdetermining the etiology and systemic 
consequences of IAH and ACS.
P h d i b• Percutaneous catheter decompression can be 
used in certain cases to reduce IAH
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