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Definition IAPDefinition IAP
IntraIntra--abdominal pressureabdominal pressure (IAP) is the steady(IAP) is the steady--
state pressure concealed within the abdominal state pressure concealed within the abdominal 
cavity.cavity.

((MalbrainMalbrain et al. 2006)et al. 2006)

Normal is approx. 5Normal is approx. 5--7 mmHg for critically ill 7 mmHg for critically ill 
adults.adults.

((MalbrainMalbrain et al. 2006)et al. 2006)
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IAH & ACSIAH & ACS
IntraIntra--Abdominal HypertensionAbdominal Hypertension (IAH) is defined (IAH) is defined 
as a pressure of IAP > 12 mmHg as a pressure of IAP > 12 mmHg 
(Graded I (Graded I –– IV).IV).
Abdominal Compartment SyndromeAbdominal Compartment Syndrome (ACS) is (ACS) is 
defined as an IAP > 20 mmHg + at least defined as an IAP > 20 mmHg + at least oneone
organ failure ~ Extreme form IAH. (Not organ failure ~ Extreme form IAH. (Not 
graded: all or nothing).graded: all or nothing).

MalbrainMalbrain et al. 2006et al. 2006
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ACS Classification (All or Nothing!)ACS Classification (All or Nothing!)
PrimaryPrimary
•• Abdomen involvementAbdomen involvement

SecondarySecondary
•• Not originating from the abdomenNot originating from the abdomen
•• Signs & symptoms of ACSSigns & symptoms of ACS

RecurrentRecurrent
•• ACS redevelops following previous surgical or ACS redevelops following previous surgical or 

medical treatment of primary or secondary ACSmedical treatment of primary or secondary ACS
((MalbrainMalbrain et al 2006; et al 2006; SugrueSugrue, 2005), 2005)
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FACTFACT

The higher the IAP the higher The higher the IAP the higher 
the risk of ACS & associated the risk of ACS & associated 

organ failure.organ failure.
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Increased IncidenceIncreased Incidence
• Increased recognition to monitor IAP
• Patient population sicker in critical care

1983-84
1985-86
1987-88
1989-90
1991-92
1993-94
1995-96
1997-98
1999-00
2001-02
2003-04

Wolfe, T. 2007

ACS Literature: publication explosion
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IAP versus Organ DysfunctionIAP versus Organ Dysfunction
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We donWe don’’t want to let it get like this!t want to let it get like this!
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Causes and predisposing factorsCauses and predisposing factors
Direct:Direct:

Abdominal surgeryAbdominal surgery
PancreatitisPancreatitis
IleusIleus

Indirect:Indirect:
Inflammatory responseInflammatory response
Massive fluid resuscitationMassive fluid resuscitation
AcidosisAcidosis
Polytransfusion/CoagulopathyPolytransfusion/Coagulopathy
Mechanical VentilationMechanical Ventilation
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Why measure IAPWhy measure IAP
IAH affects IAH affects ALL ALL organsorgans
IAH is associated with significantly increased IAH is associated with significantly increased 
morbidity and mortalitymorbidity and mortality
IAH appears in 18IAH appears in 18--81% critically ill pts81% critically ill pts
No large prospective multiNo large prospective multi--centre data on IAH centre data on IAH 
availableavailable
IAH is undiagnosed: not routinely measuredIAH is undiagnosed: not routinely measured
Need to recognise that ACS may be a potential Need to recognise that ACS may be a potential 
problem in critically ill patientsproblem in critically ill patients
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Physiological ImpairmentsPhysiological Impairments
Cardiovascular:

↑CVP ↑ SVR ↓ MAP
↓CO ↓Venous return

Respiratory:
↑Intrathoracic pressure 
↑ PAP ↓ compliance
?Problems weaning

CNS: ↑ ICP ↓CPP 

Hepatic:↓ Hepatic (art
& portal blood) flow.
↓ Lactate & glucose
metabolism.

GI & Abdominal Wall:
↓ Mesenteric artery blood flow
↓Abdominal wall compliance

↓EN feed absorption (+/- problems)
↑wound complications (if app)

Renal: ↓ Renal blood flow
& diuresis ↓GFR 

↑ Tubular dysfunction
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When to Monitor IAPWhen to Monitor IAP
IAH can develop rapidlyIAH can develop rapidly
Monitor the trend:Monitor the trend:
•• Rising IAPRising IAP
•• Static IAH Static IAH →→ poor prognosispoor prognosis

Consider continuous if rapidly changing IAPConsider continuous if rapidly changing IAP
Measured every 8 hours in patients at riskMeasured every 8 hours in patients at risk
Increasing every 2Increasing every 2--4 hours in those at greater risk4 hours in those at greater risk
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MonitoringMonitoring
‘‘If you donIf you don’’t take a temperature t take a temperature 

you canyou can’’t find a fevert find a fever’’..
one can sayone can say

‘‘If you donIf you don’’t measure IAP you t measure IAP you 
cannot make a diagnosis of cannot make a diagnosis of 

IAH or ACSIAH or ACS’’..
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MonitoringMonitoring
Controversy in the ideal method of measuring IAPControversy in the ideal method of measuring IAP
How good is clinical judgement?How good is clinical judgement?
Direct:Direct: measurement is via direct needle measurement is via direct needle 
puncture/intrapuncture/intra--vesicalvesical and transduction of the and transduction of the 
pressure within the abdominal cavity pressure within the abdominal cavity 
Indirect:Indirect:

•• Transduction of Transduction of intravesicularintravesicular or or ‘‘bladderbladder’’..
•• GastricGastric
•• Colonic or Uterine via a balloon catheterColonic or Uterine via a balloon catheter
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Measurement MethodsMeasurement Methods
No absolute No absolute ‘‘Gold StandardGold Standard’’
Difficult to compare the different techniques:Difficult to compare the different techniques:
•• Bladder ManometerBladder Manometer
•• Bladder TransducerBladder Transducer
•• CiMONCiMON (Gastric)(Gastric)

CostCost--effectiveness is an issueeffectiveness is an issue
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‘‘Home madeHome made’’ Pressure TransducerPressure Transducer
TransducerTransducer
33--way tapsway taps
SyringeSyringe
NaClNaCl bag & spikebag & spike
1 needle1 needle
Clamp for Foley catheterClamp for Foley catheter
Sterile assemblySterile assembly
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‘‘Home madeHome made’’ Pressure TransducerPressure Transducer
Problems:Problems:

HomeHome--made: made: 
•• No standardizationNo standardization
•• Sterility issuesSterility issues

Time consumingTime consuming
Data reproducibility errors Data reproducibility errors 
Other: Other: 
•• Needle stick injuryNeedle stick injury
•• Recurrent penetration of sterile systemRecurrent penetration of sterile system
•• Leaks, reLeaks, re--zeroing problems/errorszeroing problems/errors
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Bladder Manometer Bladder Manometer HoltechHoltech MedicalMedical
Clean Indwelling catheter port & insert 25ml Clean Indwelling catheter port & insert 25ml 
NaClNaCl (0.9%)  & Clamp tubing ((0.9%)  & Clamp tubing (MalbrainMalbrain, 2006; , 2006; 
MaerzMaerz et al. 2008).et al. 2008).
Connect the Foley Manometer (bioConnect the Foley Manometer (bio--filter filter 
clamped).clamped).
Hold in a vertical position with the 0mmHg @ the Hold in a vertical position with the 0mmHg @ the 
SymphysisSymphysis Pubis level & open bioPubis level & open bio--filter clamp.filter clamp.
Close clamp after measure finished & rest on the Close clamp after measure finished & rest on the 
side of the bed.side of the bed.



2020

Foley Manometer (Foley Manometer (HoltechHoltech MedicalMedical))
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Measuring IAP using Measuring IAP using ManometryManometry
AdvantagesAdvantages

NeedleNeedle--freefree
Closed system Closed system 
((↓↓infection risk)infection risk)
Repeated measurementsRepeated measurements
SimpleSimple
InexpensiveInexpensive
Fast/quick

DisadvantagesDisadvantages
Accuracy regarding Accuracy regarding 
reproducibilityreproducibility
Inaccuracy if air bubblesInaccuracy if air bubbles
Not constantNot constant
Blocking of the bioBlocking of the bio--filter filter 
giving a false readinggiving a false reading
No No multicentremulticentre validationvalidationFast/quick
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Bladder Transducer Bladder Transducer AbViserAbViser 
AbViserAbViser Tray:Tray:

All materials needed for All materials needed for 
IAP monitoring except IAP monitoring except 
transducer and saline bag.transducer and saline bag.

Integrates into any ICU Integrates into any ICU 
using their established using their established 
transducer, cabling and transducer, cabling and 
monitors.monitors.
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Bladder Transducer Bladder Transducer AbViserAbViser 
Closed system inClosed system in--line with the line with the 

Foley catheter.Foley catheter.
Can be left in situCan be left in situ
30 seconds to measure IAP30 seconds to measure IAP
Standardized measurementStandardized measurement
No reproducibility errorsNo reproducibility errors
Closed systemClosed system
No needlesNo needles
No contamination riskNo contamination risk
Expensive!Expensive!
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CiMONCiMON: Nasogastric intra: Nasogastric intra--abdominal abdominal 
pressure monitor and catheterpressure monitor and catheter

Intra-abdominal and 
transthoracic pressure 

monitor

Nasogastric tube, feeding
tube and IAP catheter
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Essential ComponentsEssential Components
Consistency in the monitoring systemConsistency in the monitoring system
Gain a baselineGain a baseline
Closed system ~ Closed system ~ ↓↓infectioninfection
Expert Panel findingsExpert Panel findings
Document findingsDocument findings
Do NOTDo NOT wait for signs of ACS to be present before you wait for signs of ACS to be present before you 
decide to check IAP. Monitor high risk patients early decide to check IAP. Monitor high risk patients early 
and intervene before its too late!and intervene before its too late!
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Treatment Options Treatment Options 
NonNon--Surgical:Surgical:
•• ParacentesisParacentesis
•• Gastric suctioning, rectal enemasGastric suctioning, rectal enemas
•• Gastric/colon Gastric/colon prokineticsprokinetics
•• FrusemideFrusemide
•• CVVHCVVH
•• SedationSedation

Surgical: decompressionSurgical: decompression
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IAP Monitoring in Practice ~ IAP Monitoring in Practice ~ HoltechHoltech MedicalMedical
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Case: Severe Acute Case: Severe Acute PancreatitisPancreatitis
26 year old male, acute necrotising 26 year old male, acute necrotising pancreatitispancreatitis
~ 50% necrosis on CT, free fluid in abdomen~ 50% necrosis on CT, free fluid in abdomen

HxHx: ETOH, Schizophrenia: ETOH, Schizophrenia
Assessment:Assessment:

MAP 80, T 38 MAP 80, T 38 ooCC, SR, UO 25, SR, UO 25--40, 40, BiPAPBiPAP 30/8 FiO30/8 FiO22
.65, Tidal Volume 350mls splinting diaphragm on .65, Tidal Volume 350mls splinting diaphragm on 
CXR. Poor CXR. Poor ABGsABGs. Abdomen taut. Sedated, Ng tube . Abdomen taut. Sedated, Ng tube 
on free drainage. IAP 30mmHgon free drainage. IAP 30mmHg
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Patient with a VAC DressingPatient with a VAC Dressing
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Clinical GuidelineClinical Guideline

 
 

 
Intra-Abdominal Pressure Monitoring 

 
IAP monitoring should be used in discussion with the Medical Team. It 

should be used as part of the patient assessment in conjunction with the 
patients’ clinical appearance. 

  
 

 
 
 
 
  Action     Rationale 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      

 
 
 

Equipment required to perform IAP Monitoring: 
Dressing pack, new urometer drainage bag, bladder syringe, normal saline 0.9% for 
instillation, blue clamp, antiseptic cleaning solution. 

Ensure all equipment is at the bed 
space. Set up the dressing trolley with 
the equipment. 
Place the patient in the SUPINE 
position. 

This should be a sterile procedure & 
leaving the bed space to obtain 
further equipment may introduce 
infection. 
Supine to ensure a baseline position. 

Consider the need for further 
supplementation/addition of analgesia 
&/or sedation. 
 

The procedure could be uncomfortable. 
If rapid breathing &/or the patient is 
taking large tidal volumes this could 
distort the measurement obtained. 

Wash Hands. Explain the procedure to 
the patient. 

Explaining the procedure will assist in 
reducing anxiety & distress that the 
patient may be experiencing. 

Clean the IDC connection to the 
urometer drainage bag with antiseptic 
solution. Aspirate the IDC & instil 
25mls of sterile N/saline 0.9% into 
the catheter & clamp (blue) the IDC. 

The IDC is aspirated to remove air & 
ensure patency. N/saline 0.9% lessens 
the chance of haemolysis. A constant 
amount of fluid lessens the reading 
discrepancy. Clamp the catheter to 
retain the fluid in the bladder. 

Take the Foley Manometer kit from 
the pack & ensure the vent clamp is 
closed. 

To prevent fluid/urine draining into the 
vent clamp and wetting the filter. 
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Attach the Foley Manometer to the
IDC & the urometer. Allow fluid/urine
to drain into the urometer. 

Fluid is required in the system to get
an accurate reading in the Foley
Manometer kit. 

Hold the Foley Manometer kit in a
vertical position with the O mmHg
mark at the symphysis pubis level &
open the vent clamp. 

Holding the O mmHg mark at the
symphysis pubis level ensures an
accurate reading to atmospheric
pressure. The urine collected flows
back towards the bladder when the
vent clamp is open.  

Close clamp after the reading has been
obtained & rest the tubing on the
urine collection bag at the side of the
bed. 

The clamp is closed to allow drainage
of urine & prevent saturating of the
vent filter. The tubing is placed on the
urine collect bag to prevent it falling
on the floor. 

Record the IAP in the ‘patient care’
section on carevue. Discuss the
frequency of performing the
procedure with the MDT. 

Document the IAP reading to allow a
record of the results & observe
trends. 

Inform the NIC/Dr if the IAP reading
is >25 mmHg or >10 mm Hg from the
previous reading. 

IAP > 25 mm Hg may require a surgical
review. Other systematic effects may
be evident: reduced CO, oliguria &
reduced chest wall compliance. 
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Any Questions?Any Questions?
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