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T
his article outlines an evidence-based approach to nursing care for patients at risk of or expe-

riencing intra-abdominal hypertension (IAH) and treatment of patients with an open abdomen.

The nursing guidelines for the management of IAH and open abdomen are based on the 2013 

clinical practice guidelines from the World Society of Abdominal Compartment Syndrome, now known 

as the Abdominal Compartment Society.1 An international group of nurses under the auspices of the 

Abdominal Compartment Society’s executive committee developed nursing management guidelines for 

patients with IAH or an open abdomen.  

Intra-abdominal hypertension has been identifi ed as an independent risk factor for death in critically ill 
patients. Known risk factors for intra-abdominal hypertension indicate that intra-abdominal pressures 
should be measured and monitored. The Abdominal Compartment Society has identifi ed medical and 
surgical interventions to relieve intra-abdominal hypertension or to manage the open abdomen if abdomi-
nal compartment syndrome occurs. The purpose of this article is to describe assessments and interven-
tions for managing intra-abdominal hypertension and open abdomen that are within the scope of practice 
for direct-care nurses. These guidelines provide direction to critical care nurses caring for these patients. 
(Critical Care Nurse. 2020;40[1]:13-26)
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Surgical and trauma patients develop 
IAH and ACS more frequently, but 
medical patients develop more 
severe cases of IAH and ACS.

Background
Intra-abdominal hypertension may also manifest as 

abdominal compartment syndrome (ACS). According 

to studies published after the Abdominal Compartment 

Society established clear definitions of IAH and ACS, an 

estimated 50% to 80% of critically ill adult patients will 

develop IAH and 2.7% to 51.7% will develop ACS, depend-

ing on the patient population.2-8 Results from studies in 

the adult population indicate that surgical and trauma 

patients develop IAH and ACS more frequently but that 

medical patients develop more severe cases of IAH and 

ACS and have higher mortality rates. In a study that 

used the Abdominal Compartment Society consensus 

definition in children, the incidences of IAH and ACS in 

a mixed pedi-

atric intensive 

care unit were 

12.6% and 4%, 

respectively.8 

The frequency 

of IAH and ACS in critical care patients highlights the 

necessity for nurses to regularly monitor intra-abdominal 

pressure (IAP) and end-organ function and to communi-

cate these findings to the critical care medical provider 

for the ongoing care of the patient.9,10 

Intra-abdominal hypertension was originally associ-

ated with trauma and surgical disease, but it has also 

been found in adults and children with nonsurgical dis-

ease.8,11,12 In a 1-day prevalence study of IAH involving 

13 intensive care units in 6 countries, 58.8% of patients 

had IAH (IAP > 12 mm Hg) and 8.2% had ACS (IAP 

> 20 mm Hg with at least 1 organ failure); 54.4% were 

medical patients and 65.0% were surgical patients at the 

time of the highest measured IAP.13 Elevated IAP affects 

a wide spectrum of critically ill patients and carries a 

high risk of mortality and morbidity. Intra-abdominal 

hypertension is an independent predictor of mortality 

in a variety of patient populations.7,8,11-17 Recent research 

confirms findings of earlier studies regarding the preva-

lence, outcomes, and increased risk of morbidity and 

mortality of IAH and ACS in critically ill patients.7,18,19

Elevation of IAP in both adults and children has been 

associated with cardiovascular compromise,20 bowel isch-

emia,21,22 bacterial translocation,23,24 acute renal failure,5,25 

respiratory failure, and central nervous system impair-

ment,26,27 depending on the level of IAP and the patient’s 

overall hemodynamic condition. Early identification of 

factors that might increase the risk of IAH and timely, 

objective measurement of IAP would be useful in guiding 

the clinical care of these patients (Figure 1).28 

Awareness of IAH and ACS has increased since the 

2004 inception of the World Society of Abdominal Com-

partment Syndrome.29-31 In 2013 the Abdominal Compart-

ment Society updated the consensus definitions and 

clinical practice guidelines for IAH and ACS by using the 

evidence available and the Grading of Recommendations, 

Assessment, Development, and Evaluation system.1,30 

These guidelines were the foundation for development 

of a nursing approach for caring for patients with IAH or 

ACS. The definitions pertinent to the discussion of this 

topic are extracted from the 2013 consensus definitions 

of the Abdominal Compartment Society (Table 1).1 

Appropriately selecting patients who need IAP moni-

toring is important to recognize those with IAH and pre-

vent progression to ACS and to recognize and intervene 

early in those with IAH to prevent irreversible organ dam-

age or mortality. Although abdominal distention is often 

a good indicator that IAP might be elevated, it is not an 

accurate predictor of the presence or degree of IAP eleva-

tion.32,33 Patients with mildly distended abdomens may 

present with ACS that is relieved by surgical abdominal 

decompression. Patients with marked abdominal disten-

tion may not have significant IAP elevations and may have 

no clinical evidence of worsening organ dysfunction.
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The compliance of the abdominal wall may play a 

signifi cant role in abdominal distention without IAP 

elevation. Abdominal wall compliance is a measure of 

the ease with which the abdomen expands in response 

to increasing pressure, which is determined by the elas-

ticity of the abdominal wall and diaphragm.1 Abdominal 

Figure 1  Physiological effects of intra-abdominal hypertension on multiple organ systems.
Abbreviations: APP, abdominal perfusion pressure; CO, cardiac output; CPP, cerebral perfusion pressure; CVP, central venous pressure; GFR, glomerular fi ltration 
rate; ICP, intracranial pressure; ITP, intrathoracic pressure; IVC, inferior vena cava; PAOP, pulmonary artery occlusion pressure; Paw, mean airway pressure; pHi, 
gastric intramucosal pH; PIP, peak inspiratory pressure; PVR, pulmonary vascular resistance; Qs/Qt, intrapulmonary shunt; SMA, superior mesenteric artery; SVR, 
systemic vascular resistance; Vd/Vt, pulmonary dead space.  

This fi gure was fi rst published in Cheatham ML. Abdominal compartment syndrome: pathyphysiology and defi nitions. Scand J Trauma Resuscitation Emerg Med.
2009;17:10. doi:10.1186/1757-7241-17-10. The article is available from http://www.sjtrem.com/content/17/1/10.
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 Table 1  Descriptions of terms
Term Description
Intra-abdominal pressure (IAP) A sustained pressure within the abdominal cavity 

A normal IAP range is 5 to 7 mm Hg in critically ill patients.
Intra-abdominal hypertension (IAH) A sustained or repeated increase in IAP ≥ 12 mm Hg
IAH grading IAP grade I: IAP 12-15 mm Hg 

IAP grade II: IAP 16-20 mm Hg 
IAP grade III: IAP 21-25 mm Hg 
IAP grade IV: IAP > 25 mm Hg

Abdominal perfusion pressure (APP) APP = mean arterial pressure – IAP. APP refl ects the perfusion of organs within the 
abdominal cavity. The aim is to maintain an APP of > 60 mm Hg.

Abdominal compartment syndrome (ACS) A sustained IAP ≥ 20 mm Hg (with or without an APP of < 60 mm Hg) that is associ-
ated with a new organ dysfunction/failure

Primary IAH or ACS A condition associated with injury or disease of the abdominopelvic region that 
frequently requires surgical or interventional radiological intervention

Secondary IAH or ACS A condition that does not originate from the abdominopelvic region
Recurrent IAH or ACS A condition in which IAH or ACS redevelops following medical or surgical treatment 

for either primary or secondary IAH or ACS
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wall compliance should be expressed as the change in 

intra-abdominal volume per change in IAP.1 Clinically, 

compliance is not easy to measure, and its direct clinical 

use has not been well established. Until compliance mea-

surements are more feasible, following trends in abdom-

inal perfusion pressure would be more helpful. In addition, 

patients who have undergone surgical abdominal decom-

pression and have a subsequent open abdomen and a 

large temporary abdominal closure dressing may pres-

ent with recurrence of ACS. Such patients have a clini-

cally signifi cant elevation in IAP along with progression 

of organ system dysfunction.4,21 These particular patient 

groups may require further decompressive interventions 

to lower the IAP and relieve the recurrent ACS. Additional 

abdominal decompression may include extending the 

incision and placing a larger temporary abdominal clo-

sure dressing to allow more intra-abdominal space for 

the edematous intra-abdominal organs. Patients at risk 

for developing IAH and ACS should be objectively moni-

tored by accurately performing serial IAP measurements.

Patients at Risk for IAH and ACS
A comprehensive compilation of risk factors based 

on pathophysiology, taken from the 2013 Abdominal 

Compartment Society guidelines, is outlined in Tables 

2 and 3. The original guidelines from the Abdominal 

Compartment Society34 recommended that IAP be 

measured in patients who require critical care and have 

at least 2 risk factors. That recommendation changed 

in the updated 2013 guidelines.1 The Society now rec-

ommends that IAP be measured in any critically ill 

patient with 1 risk factor.1 More than 30 risk factors 

for the development of IAH and ACS have been identi-

fi ed in the 

adult patient 

population, 

which is an 

implementa-

tion concern 

for intensive 

care unit nurses. One option is to determine with the 

critical care medical director which members of the 

unit’s population are most at risk and measure the 

IAP of those patients or discuss it during interdisci-

plinary rounds. Intra-abdominal pressure monitoring 

is reserved for patients who are critically ill and does 

not apply to patients who do not meet criteria for 

intensive care unit admission.1

Measurement of IAP
Several techniques for measuring IAP exist. Intra-

abdominal pressure is measured either directly (via a 

 Table 2  Risk factors for intra-abdominal 
hypertension and abdominal compartment 

syndrome in adults

Risks for diminished abdominal wall compliance
Abdominal surgery 
Major trauma 
Major burns
Prone positioning

Risks for increased intraluminal contents
Gastroparesis/gastric distention/ileus
Colonic pseudo-obstruction
Intestinal obstruction (eg, volvulus)

Risks for increased intra-abdominal contents
Distended abdomen
Peritoneal dialysis 
Laparoscopy with excessive insuffl ation pressures
Diagnosis of the following:

Acute pancreatitis 
Hemoperitoneum/pneumoperitoneum or 
   intraperitoneal fl uid collections 
Intra-abdominal infection/abscess 
Intra-abdominal or retroperitoneal tumors
Liver dysfunction/cirrhosis with ascites 

Risks related to capillary leak or fl uid resuscitation
Metabolic acidosis (pH < 7.20)
Hypothermia (core temperature < 33 ° C [91.4 ° F])
Massive fl uid resuscitation (> 5 L/24 h) or positive fl uid 
   balance 
Polytransfusion (> 10 units of blood/24 h)
Damage-control laparotomy
Increased APACHE II or SOFA score 

Other risks
Age (> 69 years) 
Coagulopathy (not receiving anticoagulation medication):  
   platelet count < 55 000/μL or APTT greater than twice 
   the reference value or INR > 1.5
Increased head-of-bed angle (greater than 20 °)
Large hernia repair
Mechanical ventilation 
Mechanical ventilator PEEP setting > 10 cm H2O 
Obesity or increased body mass index (> 30)
Diagnosis of the following: 

Intra-abdominal infection/peritonitis  
Pneumonia
Bacteremia 
Sepsis 
Shock or hypotension

Abbreviations: APACHE II, Acute Physiology and Chronic Health Evaluation 
II; aPTT, activated partial thromboplastin time; INR, international normalized 
ratio; PEEP, positive end-expiratory pressure; SOFA, Sequential Organ 
Failure Assessment.

The intravesical method, also referred 
to as the bladder pressure method, 
is the most practical, most widely 
studied, and most used method in 
adults and children.
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catheter or needle placed directly in the intraperito-

neal cavity) or indirectly (via other intra-abdominal 

organs).30-32 Indirect methods for IAP measurement 

include intravesical, intragastric, intrarectal, venacaval, 

and intrauterine methods.35-37

The intravesical method, also referred to as the 

bladder pressure method, is the most practical, most 

widely studied, and most used method in adults and 

children. It is considered the gold standard noninva-

sive method for measuring IAP.37,38 Measuring IAP 

via the urinary bladder has not been associated with 

an increased incidence of catheter-associated urinary 

tract infections.39,40

Direct peritoneal measurement of IAP via a needle 

or catheter in the peritoneal space is the most accurate 

method, but it is invasive and associated with a number 

of potential complications. This method is therefore 

not widely used unless the catheter was placed for 

other indications.

Nurses performing IAP measurements must under-

stand the factors that affect the accuracy of these read-

ings. Known factors that affect IAP measurement include 

patient position and elevation of the head of the bed (ele-

vations of 30 ° to 45 ° result in higher IAP readings).41-43

The zero reference point from which measurements are 

taken influences the IAP reading. The most accurate 

position is the intersection between the level of the iliac 

crest and the midaxillary line in a supine patient lying 

at 0 ° elevation.44 The Abdominal Compartment Soci-

ety recommends an instillation volume of 25 mL for 

adults.45-47 Air bubbles need to be completely removed 

from the pressure measuring system because they can 

cause inaccurate measurements.34 Obesity can result in 

an elevation in IAP in adults, possibly because of to 

the increased abdominal mass in visceral obesity.41,48

No correlations between IAP and body mass index 

or body mass index percentiles have been established 

in children.43

The use of ventilator positive end-expiratory pres-

sure can also affect IAP. However, fi ndings of published 

studies vary widely regarding the degree of transmission 

of intrathoracic pressure to the abdominal compart-

ment, and the factors responsible for the discrepan-

cies are unclear.42,49-51

Nursing Management Guidelines 
The Abdominal Compartment Society recommends 

measuring IAP when any known risk factor for IAH or 

ACS is present in a critically ill or injured patient, using 

protocolized monitoring and management of IAP, and 

using protocols to recognize and avoid sustained IAH 

(rather than not monitoring IAP) in critically ill or 

injured patients (each of these recommendations is 

Grading of Recommendations, Assessment, Develop-

ment, and Evaluation category 1C).1 Tables 4 and 5 

present nursing guidelines based on the Abdominal 

Compartment Society guidelines. Table 4 outlines the 

management of IAH and ACS and Table 5 outlines the 

management of the open abdomen. The Nursing Guide-

lines group recommends that these guidelines be imple-

mented in an interdisciplinary manner, with input from 

the medical director of the unit. 

Initiating IAP Measurement 
1. If a patient with an identifi ed risk factor does not 

have a urinary catheter drainage system in place, consult 

 Table 3  Conditions associated with intra-
abdominal hypertension and abdominal 
compartment syndrome in children11,22

Decreased abdominal wall compliance/abdominal 
   wall defects

Cloacal exstrophy
Gastroschisis
Cantrell syndrome

  Abdominal wall burns

Increased intraluminal contents
Intussusception of small intestine
Obstruction of small bowel
Ileus
Hirschprung disease

Increased abdominal contents
Intra-abdominal trauma (edematous viscera)
Intestinal transplant
Intra-abdominal bleeding/retroperitoneal bleeding
Nonpancreatic pseudocyst
Intra-abdominal tumor
Burkitt lymphoma
Pyonephrosis/obstructive megaureter
Pancreatitis
Tension pneumoperitoneum/intestinal perforation
Peritonitis/intra-abdominal infection
Necrotizing enterocolitis

Capillary leak/fl uid resuscitation
Sepsis/septic shock
Shock
Burn
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the provider and obtain an order for urinary catheter 

insertion and IAP monitoring. Ensure that the patient 

has no contraindications for urinary catheter placement 

before placing the catheter. Contraindications may include 

recent bladder surgery and recent bladder trauma.28 It is 

important to note that a neurogenic bladder can cause 

inaccurate readings.

2. Set up the intra-abdominal monitoring device 

according to the manufacturer’s directions or existing 

hospital protocol. 

 Table 4  Abdominal Compartment Society’s Medical Management Guidelines with accompanying 
nursing management guidelines for patients with intra-abdominal hypertension or abdominal 

compartment syndrome1,52,53

Medical guideline statement Nursing guideline

Methods to decrease IAP if patient has increased intraluminal contents
Insert nasogastric and/or rectal tube. Obtain an order from the provider to insert a nasogastric tube and administer low 

   intermittent suction or continuous suction. 
Use evidence-based methods to identify tube location. Two or more methods are 
   recommended.51  

Observe for respiratory distress.
If available, use capnography and use pH strips to measure pH of aspirate.
Examine the visual appearance of tube aspirate. 
Review radiographic reports for confi rmation of blind-inserted nasogastric tube.

Ensure and maintain patency of nasogastric tube if already in place.
Mark the position of the tube insertion and monitor for displacement.
Discuss with provider whether a rectal tube will assist with decompression.

Administer enemas. Monitor for and document bowel movements.
Prevent constipation by ensuring adequate nutrition and hydration.
If the patient is constipated, obtain orders for laxative and stool softener.
Assess patient for fecal impaction. If impaction is present, collaborate with the 
   provider for orders/plans for disimpaction.
Administer enemas as ordered and monitor results. 

No recommendations can be made 
related to the optimal timing of 
nutrition in IAH/ACS.

Initiate gastric and colonic prokinetic
   agents. 
Minimize enteral nutrition. 
Discontinue enteral nutrition.

Formal nutrition evaluation should be performed by the dietitian as soon as possible.
Initiate enteral nutrition in patients who are not in shock or undergoing active 
   resuscitation.
Limit interruptions in enteral nutrition.
If IAP remains elevated, discuss with provider whether gastric and colonic prokinetic
   agents (eg, metoclopramide, erythromycin, neostigmine) are appropriate for the 
   patient. Collaborate with the nutritionist and provider to minimize or discontinue 
   enteral nutrition.

Consider colonoscopic decompression Prepare patient and family for the procedure.

Methods to decrease IAP if the patient has increased intra-abdominal contents
Abdominal ultrasound to identify lesions
Abdominal computed tomography 
   to identify lesions
Percutaneous catheter drainage
Consider surgical evacuation of lesions.

Collaborate with the provider to decrease intra-abdominal fl uids with  peritoneal drains 
  when indicated.
Discuss with the provider the possibility of removing space-occupying lesions like tumors 

using chemotherapy, radiation therapy, embolization, or excision where indicated.
Monitor patient’s IAP in response to the provider’s interventions.

Methods to decrease IAP if the patient has decreased abdominal wall compliance
Ensure adequate analgesia and sedation.
Consider neuromuscular blockade.
Remove constrictive dressings, binders, 
   and eschars.
Avoid prone position or HOB elevation
   greater than 20 °.

Ensure that adequate sedation and analgesia are administered. Use evidence-based 
  tools to assess pain and sedation.
Remove constrictive clothing.
Discuss modifying constrictive abdominal binders/dressings with the provider.
Avoid the prone position. If prone position is required, ensure that the pelvis and rib
    cage are supported so the abdomen is not compressed.
Avoid HOB elevation greater than 20 ° to 30 ° unless indicated.
If mechanical ventilation is used, discuss with the provider whether neuromuscular
   blockade will help improve abdominal wall compliance.
Assess burn patients with abdominal and fl ank eschar tightness and prepare for 
   escharotomy if indicated.

Continued
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Measuring IAP by the Intravesical Technique
1. Intra-abdominal pressure should be expressed in 

millimeters of mercury and measured at end expiration.1

If IAP is measured in centimeters of water, it should be 

converted to millimeters of mercury by multiplying by 

a conversion factor of 0.736. 

2. The patient should ideally be lying supine with 

the head of the bed parallel to the fl oor.1 However, if this 

is not feasible because of the patient’s condition, the IAP 

should be measured consistently with the patient in the 

same position. 

3. Ensure that the patient’s abdominal muscles 

are relaxed.1

4. The transducer should be zeroed at the intersec-

tion between the midaxillary line and the iliac crest. 

5. The reference standard volume of sterile saline for 

instillation into the bladder for intermittent intravesical 

(urinary bladder) IAP measurement in adult patients is 

25 mL. In children, the standard volume is 1 mL/kg, 

with a minimum of 3 mL and a maximum of 25 mL.1

6. Assess and record IAP readings every 4 hours. If 

the IAP is 20 mm Hg or greater, notify the managing 

provider and assess readings every 2 hours and as needed 

for as long as the IAP monitoring device is in place. 

Treatment is based on IAP grade:

• IAP grade I (IAP 12-15 mm Hg): Decompression is 

not indicated; continue monitoring.

• IAP grade II (IAP 16-20 mm Hg): Treatment is 

based on the patient’s clinical condition; patient 

requires close monitoring.

• IAP grade III (IAP 21-25 mm Hg): Abdominal 

decompression (medical or surgical) is usually 

indicated. Repeating IAP measurement to confi rm 

that the reading is consistent is recommended.

• IAP grade IV (IAP > 25 mm Hg): This IAP level is 

a surgical emergency. 

 Table 4  Continued
Medical guideline statement Nursing guideline

Methods to optimize fl uid balance
Use a protocol to avoid a positive 

cumulative fl uid balance in critically ill 
or injured patients with or at risk of 
IAH/ACS after resuscitation has been 
completed and the inciting issues have 
been addressed (GRADE 2C).

Avoid excessive fl uid resuscitation.
Aim for zero to negative fl uid balance 
   by day 3.
Resuscitate using hypertonic fl uids and
   colloids.
Remove fl uid through judicious diuresis
   once patient is stable.
Consider hemodialysis/ultrafi ltration.

Monitor and record intake and output. Notify provider if the patient has a positive fl uid
   balance and/or has a urine output of < 0.5 mL/kg per hour.
Assess for peripheral edema.
Monitor laboratory results and report as needed, including hemoglobin and hematocrit
   levels, blood urea nitrogen and creatinine levels, and serum/urine osmolality, and 
   report as needed.
Assess the patient’s response to fl uids, blood transfusions, and diuretics.

Methods to optimize systemic and regional perfusion
Goal-directed fl uid resuscitation 
   Hemodynamic monitoring to guide 
   resuscitation

Request parameters for goal-directed fl uid management.
When possible, monitor patient with volumetric indices.54 Volumetric indices such as
   SV, SVI, or SVV are better indicators of fl uid optimization than are CVP or PCWP.
   Note that the passive leg raise maneuver to assess fl uid responsiveness may not
   be reliable with IAPs of ≥ 12 mm Hg. 

Assessments for further patient deterioration and possible need for surgical intervention
If IAP is > 25 mm Hg and new organ 
   dysfunction/failure is present, the 
   patient’s IAH/ACS is refractory to 
   medical management.
Strongly consider surgical abdominal 
   decompression. 

When interventions to lower IAP are failing in the presence of worsening organ 
   failure, collaboration with the surgical team will become necessary.
Indications for abdominal surgical intervention include placement of surgical drains, 
   escharotomy for abdominal or circumferential truncal burns, fasciotomy, and 
   decompressive laparotomy with open abdomen management.
Be prepared for emergency bedside decompressive laparotomy. 
Prepare patient and family for surgical procedure.

Abbreviations: ACS, abdominal compartment syndrome; CVP, central venous pressure; GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; 
HOB, head of bed; IAH, intra-abdominal hypertension; IAP, intra-abdominal pressure; PCWP, pulmonary capillary wedge pressure; SV, stroke volume; SVI, stroke volume 
index; SVV, stroke volume variation.
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 Table 5  Abdominal Compartment Society’s Medical Management Guidelines with accompanying 
Nursing Management Guidelines for patients with an open abdomen

Medical guideline statement Nursing guideline

Assessing for IAH and ACS
We recommend measuring IAP when any 
   known risk factor for IAH/ACS is present in 
   a critically ill or injured patient (GRADE 1C). 
   Recognize that patients with an “open” 
   abdomen and temporary abdominal closure
   dressing are still at risk for IAH/ACS.
Provide ongoing assessment for organ system 
   manifestations of IAH/ACS.

Initiate IAP measurements as ordered1,55:
• Implement, monitor, and record IAP. 
• Calculate and record APP (MAP-IAP = APP). 
• Consider developing a nurse-driven protocol.

Initiate nursing interventions to decrease IAP:
• Ensure that gastric/intestinal tubes are patent and functioning as ordered.
• Prevent constipation.
• Monitor and record bowel movements.
• Monitor accurate input and output.
• Ensure adequate hydration.
• Administer medications as ordered (eg, stool softeners, laxatives, and 

prokinetic agents).
• Administer enemas as ordered.
• Positioning: avoid high Fowler position, if possible.

Open abdomen surgical site/drains56-65

Assessment: Monitor surgical and drain sites for signs of infection, skin 
   integrity surrounding the surgical site and surgical drain sites, the volume 
   and appearance of surgical site and surgical drain output, and for the 
   formation of enteroenteric fistulae.
Management: Initiate measures to maintain skin integrity adjacent to surgical 
   wound and drains, measures to maintain patency of drains, and measures to 
   contain fistula drainage. Consider consult with wound care specialist. Ensure 
   replacement of ongoing losses with appropriate fluids in collaboration with 
   provider where indicated.

Optimizing regional perfusion66-73

Fluid balance
We suggest using a protocol to try to avoid a 
   positive cumulative fluid balance in critically 
   ill or injured patients with or at risk of IAH/
   ACS after resuscitation has been completed 
   and the inciting issues have been addressed 
   (GRADE 2C). Positive fluid balance may
   contribute to IAH and negatively affect the
   ability to achieve fascial closure.
Damage control resuscitation
We suggest use of an enhanced ratio of plasma/
   packed red blood cells for resuscitation of 
   massive hemorrhage instead of low or no 
   attention to plasma/packed red blood cell 
   ratios (GRADE 2D).
No recommendation can be made regarding the 
   use of diuretics, renal replacement therapy, 
   and albumin to mobilize fluids in hemo-
   dynamically stable patients with IAH after 
   resuscitation has been completed and the 
   inciting issues have been addressed.

Assessment of fluid balance
Monitor intake and output
Assess for peripheral edema
Monitor laboratory results, including hemoglobin and hematocrit levels, 
  blood urea nitrogen and creatinine levels, and serum/urine osmolality, and 
  report as needed.
Assess patient response to fluids, blood transfusions, and diuretics.
Establish patient-specific goal-directed parameters for volume resuscitation in 
   collaboration with the provider to prevent volume overload and positive fluid 
   balance.
When possible, use volumetric (SV, PPV, or SVV) rather than pressure-based 
   (CVP or PCWP) end points of volume resuscitation.
Management of fluid balance
Maintain euvolemia or negative fluid balance through patient-specific strategies 
   for fluid management.

Temporary abdominal closure dressing58,-61,64,74-127

It is recommended that among critically ill or 
   injured patients with open abdominal wounds, 
   strategies using negative-pressure wound 
   therapy should be used rather than not used 
   (GRADE 1C).
It is recognized that many types of TACD may be
   used in the management of the open abdomen.
   Nurses should be familiar with systems used
   in their individual practice environments.

Assessment: Monitor the integrity and function of the TACD system, and monitor 
   for changes in drainage volume and appearance.  
Management: Maintain the function of the TACD system.

Continued
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7. For adult patients, notify the managing provider 

of the following:

• An IAP of 12 mm Hg or greater

• An IAP greater than 12 mm Hg with new-onset 

organ dysfunction 

• A persistent IAP greater than 20 mm Hg (in 2 

consecutive IAP measurements) 

8. For children, notify the managing provider of 

the following:

• An IAP of 10 mm Hg or greater

• An IAP greater than 10 mm Hg with new-onset 

organ dysfunction

• A persistent IAP greater than 20 mm Hg (in 2 

consecutive IAP measurements)

9. Calculate the abdominal perfusion pressure by 

subtracting the IAP from the mean arterial pressure. 

On the basis of the existing evidence, the Abdominal 

Compartment Society could make no recommenda-

tions regarding the use of abdominal perfusion pres-

sure in caring for these patients.1 However, trends 

may be useful to monitor the effectiveness of interven-

tions. Abdominal perfusion pressure has been found 

to have an independent effect on mortality.16

Maintenance of an abdominal perfusion pressure of 

at least 60 mm Hg seemed to maximize the sensitivity 

and specifi city of abdominal perfusion pressure as a pre-

dictor of patient survival.46,53

10. Once IAH has resolved and risk factors are no 

longer a concern, decrease the frequency of IAP measure-

ment to every 8 hours or discontinue measurement. 

11. If IAP has been less than 12 mm Hg in adults 

(< 10 mm Hg in children) for 48 hours, IAP measure-

ments may be discontinued. If clinical deterioration 

occurs or new risk factors emerge, then reinitiate IAP 

monitoring. Consult with the provider or follow insti-

tution policy on removing the urinary catheter when 

it is no longer needed for patient care. 

Management of IAH and ACS From the 
Nurse’s Perspective

The goals of treating patients with elevated IAP are the 

same for all members of the health care team. However, 

direct-care nurses must keep certain elements in mind, 

including accurately identifying IAH in at-risk patients and 

preventing IAH from progressing to ACS by using inter-

ventions that lower IAP. 

 Table 5  Continued
Medical guideline statement Nursing guideline

Abdominal closure
We recommend that conscious and/or 
   protocolized efforts be made to obtain early or 
   at least same hospital-stay abdominal fascial 
   closure in patients with open abdominal
   wounds (GRADE 1D).

Various methods may be used to help close the abdomen, including, but not
   limited to negative-pressure wound therapy and dynamic fascial tension 
   devices/systems. Nurses should be competent with systems used in their 
   individual practice environments.
Assessment: Monitor for proper function of the TACD, skin/tissue circulation and
   integrity compromise that may be associated with dynamic tension or closure 
   devices, fistula formation, increase in IAH after application or adjustment of 
   dynamic tension devices, and IAH after fascia and/or skin closure.

Nutrition66,69,128

No recommendations can be made related to the 
  optimal timing of nutrition in IAH/ACS. However, 
  several studies suggest that the use of early 
  enteral nutrition in the open abdomen is safe. 
  Some studies have demonstrated earlier fascial 
  closure rates and fewer complications.

Assessment: Formal nutrition evaluation should be considered in the patient with
   an open abdomen. Monitor accurate intake and output and consult dietitian
   for recommendations
Management: Initiate enteral nutrition as soon as possible in the patient with an 
   open abdomen who is not in shock or undergoing active resuscitation; limit 
   interruptions in enteral nutrition.

Analgesia and sedation78,129

We suggest that clinicians ensure that critically 
  ill or injured patients receive optimal pain and 
  anxiety relief (GRADE 2D).

Assessment: Assess for pain by using a standardized pain assessment scale; 
   assess for anxiety.
Management: Use pharmacologic and nonpharmacologic pain management 
   strategies to relieve pain, while limiting associated complications such as 
   oversedation.

Abbreviations: ACS, abdominal compartment syndrome; APP, abdominal perfusion pressure; CVP, central venous pressure; GRADE, Grading of Recommendations, 
Assessment, Development, and Evaluation; IAH, intra-abdominal hypertension; IAP, intra-abdominal pressure; MAP, mean arterial pressure; PCWP, pulmonary capil-
laray wedge pressure; PPV, pulse pressure variance; SV, stroke volume; SVV, stroke volume variation; TACD, temporary abdominal closure dressing.
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The nurse should be able to do the following:

1. Accurately measure IAP and identify IAH through 

ongoing patient assessment following a standardized 

protocol. 

2. Prevent progression of IAH to ACS by assessing 

for deterioration in organ function.

• Patients with IAH and ACS can become more diffi-

cult to ventilate as the pressure within the abdomen 

increases. The nurse may need to obtain orders to 

adjust the fraction of inspired oxygen and/or venti-

lator pressure to compensate for the increased 

abdominal pressure and decreased oxygenation.53 

• Patients may require more preload and initiation 

of (or an increase in the dose of ) inotropic medi-

cations for adequate cardiac output. This effect 

on cardiac and pulmonary function is primarily 

caused by rises in intrathoracic pressure from the 

encroachment of the diaphragm and abdominal 

pressures into the thoracic cavity.54

• A decrease in urine output (< 0.5 mL/kg per hour) 

is an additional indication that an increased IAP 

is affecting perfusion to the kidneys.55

3. Initiate interventions to decrease IAP. A number 

of basic principles guide the lowering of IAP in patients 

with IAH or ACS, depending on the underlying cause 

and clinical status of the patient (Table 4). 

Nursing Interventions to Decrease IAP
The nursing management guidelines to decrease IAP 

are based on the revised 2013 Abdominal Compartment 

Society medical management guidelines (Figure 2).1 To 

formulate the nursing guidelines, the international group 

of nurses considered nurses’ unique contributions in 

caring for these patients. 

Nursing Management of the Open Abdomen 
The critical care management of a patient with an 

open abdomen is complex. The astute nurse is prepared 

to care for the patient, the temporary abdominal closure 

dressing, and the potential multisystem complications 

for which the patient is at risk. The 2013 Abdominal 

Compartment Society guidelines are presented along 

with the related nursing assessment and management 

guidelines in Table 5.

Summary
In a study of critical care nurses’ knowledge of IAH 

and ACS, Hunt and colleagues9 found that nurses need 

more education on the presentation and outcomes of 

patients with these conditions. We hope that these 

nursing guidelines will provide critical care nurses with 

knowledge and direction in treating patients at risk for 

IAH and ACS and patients with an open abdomen. Our 

group of international nurses looks forward to an open 

dialogue with our colleagues on furthering the progress 

and refinement of these guidelines. CCN
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IAH/ACS Medical
Management Algorithm

• The choice (and success)of the medical management strategies listed below is strongly related to both the etiology of 
   the patient’s IAH/ACS and the patient’s clinical situation. The appropriateness of each intervention should always 
   be considered before implementing these interventions in any individual patient.

• The interventions should be applied in a stepwise fashion until the patient’s IAP decreases.
• If there is no response to a particular intervention, therapy should be escalated to the next step in the algorithm.
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(GRADE 1D)
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If IAP > 20 mm Hg and new organ dysfunction/failure is present, patient’s IAH/ACS is refractory to medical management. 
Strongly consider surgical abdominal decompression (GRADE 1D).
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The patient has an IAP of ≥ 12 mm Hg.
Begin medical management to reduce IAP

(GRADE 1C).

Measure IAP at least every 4-6 hours or continuously.
Titrate therapy to maintain IAP 15 mm Hg (GRADE 1C).
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