The Multi-Organ Effects of a Vicious Cycle

What Happens to the Body’s Organs?
Intra-Abdominal Pressure and Intra-Abdominal Hypertension

Intra-Abdominal Pressure Intra-Abdominal Hypertension

Most critically ill patients have a significant systemic inflammatory response Intra-Abdominal Hypertension (IAH) is defined as
(SIRS) that triggers the release of cytokines leading to capillary permeability and Intra-Abdominal Pressure (IAP) above 12 mm Hg [1].
interstitial edema. Abdominal viscera are particularly vulnerable as tissue edema At which point significant tissue perfusion problems
worsens with the third spacing of resuscitative fluid. As visceral edema worsens arise, which can lead to early organ dysfunction.
intra-abdominal pressure (IAP) increases. As IAP increases perfusion to abdominal An 1AP level over 20 mm Hg typically causes organ

organs decreases resulting in compromise to visceral blood flow and tissue
ischemia. Tissue ischemia then perpetuates further cytokine release and
worsening systemic inflammation thus initiating the vicious cycle.

failure and is called Abdominal Compartment Syndrome [1].
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critical illness

Intestines: IAP compromises intestinal blood
flow resulting in ischemia, necrosis and

Lungs: IAP pushes diaphragms into multisystem organ failure.

chest, raising intrathoracic pressure ]
causing an increase in barotrauma, Impact of IAH on capillary blood

hypercarbia and hypoxemia. This results flow to abdominal organs:
in increased time on the ventilator with

Brain: IAP elevation can directly
contribute to ICP elevation.

increases in VAP.

MAP =90 mm

If IAP exceeds 15 to 20 mm Hg capillary blood flow
is dramatically reduced, leading to anaerobic
metabolism, increased cytokine production and
exacerbation of capillary permeability (worsening
bowel edema). At IAP levels approaching 20 mm Hg
venous return to the heart is impaired reducing
cardiac output. Decreases in systemic blood flow
(CO) compounds the insult of direct tissue ischemia
perpetuating the vicious cycle.

CVP=4-12mm Hg

Heart: Cardiac monitoring, including CVP and Kidneys: Reduced kidney perfusion and urine
PCWP, are artificially elevated by IAP making production results in inability to mobilize fluids Vena Cava Compression: |AP greater than 8-12 mm Hg results
them difficult to interpret in the IAH setting. and increased rates of renal insufficiency/failure. in reduced blood flow to the heart (preload).
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International Recommendations for
Intra-Abdominal Pressure Monitoring and Intervention:

INTRA-ABDOMINAL HYPERTENSION (IAH) ASSESSMENT ALGORITHM IAH / ACS MEDICAL MANAGEMENT ALGORITHM
« Patients should be screened for IAH/ACS risk factors upon ICU admission and with new or progressive organ failure. ¢ The choice (and success) of the medical management strategies listed below is strongly related to both the etiology of
o If two or more risk factors are present, a baseline IAP measurement should be obtained. the pgtient’s IAH / ACS and thfa patient’s. clinical .situa{ion. TI?e qppropriatgness of each intervention should always be
o If IAH is present, serial IAP measurements should be performed throughout the patient’s critical illness. considered prior to implementing these interventions in any individual patient.
* The interventions should be applied in a stepwise fashion until the patient’s intra-abdominal pressure (IAP) decreases.
* Ifthere is no response to a particular intervention, therapy should be escalated to the next step in the algorithm.
Risk Factors for IAH / ACS
Patient has TWO or more risk facl:to!'s 1. Diminished abdominal wall compliance _ Patient has IAP > 12 mmHg
for |AH/P.«CS upon either ICU admission o Acute respiratory failure, especially with Begin medical management to reduce IAP
or in the presence of new or elevated intrathoracic pressure
progressive organ failure o Abdominal surgery with primary fascial or tight -
closure Measure IAP / APP at least every 4-6 hours or continuously.
Major trauma e Titrate therapy to maintain IAP <15 mmHg and APP > 60 mmHg
L]
A 4 ¢ Prone positioning, head of bed > 30 degrees
Measure patient’s IAP to establish baseline pressure * High body mass index (BMI), central obesity ¢ ¢ v i i
IAP measurements should be: 2. Increased intra-luminal contents Evacuate intraluminal cracratelntiey Improve abdominal Optimize fluid Optimize systemic /
. abdominal space Il compliance dminstrati N v
1. Expressed in mmHg (1 mmHg = 1.36 cm H,0) ¢ Gastroparesis COnicnis occupying lesions wa B adminstration regional perfusion
2. Measured at end-expiration o lleus i
3. Performed in the supine position * Colonic pseudo-obstruction ]
4. Zeroed at the iliac crest in the mid-axillary line . Insert nasogastric Abdominal ultrasound Ensure adequate Avoid excessive fluid Goal-directed fluid
5. Performed with an instillation volume of no greater 3. Increased abdominal contents - and/or rectal tube to identify lesions sedation & analgesia resuscitation resuscitation
than 25 mL of saline [1 mL/kg for children up to 20 kg] * Hemoperitoneum / pneumoperitoneum o
(for bladder technique) o Ascites / liver dysfunction % " et i . Maintain abdominal
e emove constrictive Im for zero to aintain a ominal
6. Measured 30-60 seconds after instillation to allow for . . I Initiate gastro-/colo- dressings, abdominal negative fluid balance perfusion pressure
bladder detrusor muscle relaxation (for bladder 4. Caplliary leak /fluld resuscitation prokinetic agents eschars by day 3 (APP) > 60 mmHg
technique) e Acidosis (pH < 7.2) _—
7. Measured in the absence of active abdominal muscle ¢ :ypotﬁnsm'n <33°C —
contractions * Hypothermia (core temperature ) Minimi teral Abdominal computed Avoid prone position, Resuscitate using Hemodynamic
» Polytransfusion (>10 units of blood / 24 hrs) e ttion tomography to head of bed > 20 hypertonic fluids, monitoring to guide
o Coagulopathy (platelets < 55000 / mm® OR o~ nutrition identify lesions degrees colloids resuscitation
prothrombin time (PT) > 15 seconds OR partial &
thromboplastin time (PTT) > 2 times normal n Percutaneous Consider reverse Fluid removal through
OR international standardised ratio (INR) > 1.5) Administer enemas catheter drainage Trendelenberg judicious diuresis
Sustained IAP > « Massive fluid resuscitation (> 5 L / 24 hours) || position once stable
12 mmHg? » Pancreatitis
e Oliguria —
YES NO oGl Consider Consider surgical Consider Consider Vasoactive
X colonoscopic - X neuromuscular hemodialysis / medications to keep
* Major trauma / bums © decompression evacuation of lesions blockade ultrafiltration APP > 60 mmHg
¢ Damage control laparotomy e
»
Discontinue enteral
Patient has IAH Patient does not IAH Gradin nutrition
1AH Grading |
have [AH Gradel  IAP 12-15 mmHg
Grade Il IAP 16-20 mmHg —
Grade Il IAP 21-25 mmHg If IAP > 25 mmHg (and/or APP < 50 mmHg) and new organ dysfunction / failure is present, patient’'s IAH / ACS is refractory to medical
Grade IV IAP > 25 mmHg < management. Strongly consider surgical abdominal decompression.
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Notify patient’s doctor of Observe patient. yrT— & . N
elevated IAP. Recheck IAP if patient IAH - intra-abdominal hypertension Adapted from Intensive Care Medicine 2006;32(11):1722-1732 & 2007;33(6):951-962
Proceed to IAH/ ‘L_\CS deteriorates clinically. ACS - abdominal compartment syndrome © 2009 World Society of the Abdominal Compartment Syndrome. All rights reserved.
management algorithm. IAP - intra-abdominal pressure —
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