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Abdominal compartment syndrome

Ana Isabel Sáez-Sáez, MD,1*
Enrique De La Fuente-Fernández, MD,2 Luis Vicente Sáenz-Casco, MD,3
María Asunción Ramos-Meca, MD.4
Abstract

OPEN ACCESS
Citation:
Sáez-Sáez AI, De La Fuente-Fernández E, Sáenz-Casco LV, Ramos-Meca MA. Abdominal compartment
syndrome. Rev Colomb Gastroenterol. 2020;35(3):345-350. https://doi.org/10.22516/25007440.491
............................................................................
1
2
3

4

Resident (MIR2), Digestive Diseases Service, Hospital Central de la Defensa Gómez Ulla; Madrid, Spain.
Specialist doctor, Digestive System Service, Hospital Central de la Defensa Gómez Ulla; Madrid, Spain.
Medical Lieutenant Colonel, Specialist, Intensive Medicine Service, Hospital Central de la Defensa Gómez Ulla;
Madrid, Spain.
Medical Lieutenant Colonel, Specialist. Head of the Digestive System Service. Hospital Central de la Defensa
Gómez Ulla; Madrid, Spain.

Correspondence: Ana Isabel Sáez-Sáez, MD
anasaez00@gmail.com

Abdominal compartment syndrome (ACS) is defined as an organ
dysfunction caused by intra-abdominal hypertension (IAH). Both
are common complications in severe patients admitted to intensive
care units. The associated clinical manifestations are usually nonspecific and, therefore, such entities should be suspected in critical
patients with risk factors. The diagnosis of IAH is made by indirectly
measuring intrabdominal pressure, usually by means of a urinary
catheter. Treatment consists of supportive measures and, in some
cases, surgical abdominal decompression. In this review the physiopathology of both entities is described, as well as the diagnostic
and therapeutic approach.
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INTRODUCTION
Intra-abdominal hypertension (IAH) and abdominal compartment syndrome (ACS) are common complications in
critically ill patients admitted to intensive care units (ICUs)
(1). Research on both conditions in the last century has
allowed achieving diagnostic improvement and developing
prevention and treatment measures.
The latest consensus of the World Society for Abdominal
Compartment Syndrome (WSACS) (2) allowed defining
said conditions and establishing a diagnostic and therapeutic protocol based on scientific evidence. Thus, IAH
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is defined as a steady intra-abdominal pressure (IAP) ≥12
mm Hg and it can be classified according to its duration as:
• Hyperacute: IAH that lasts for seconds as a result of, for
example, laughing, coughing, or sneezing.
• Acute: when IAH lasts for hours as a result of abdominal trauma or intra-abdominal bleeding.
• Subacute: IAH lasts over a period of days, as in the case
of severe acute pancreatitis or septic shock.
• Chronic: IAH lasts for months (pregnancy) or years
(morbid obesity). IAH does not cause ACS, but it can
worsen it when one of the acute or subacute causes
occurs (1).
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On the other hand, ACS is defined as an IAP>20 mm Hg,
associated with organ dysfunction or multiorgan failure
that had not been previously present. It is not clear whether
ACS is a phenomenon that results in multiorgan failure
(MOF) or an epiphenomenon that occurs in conjunction
with other organ dysfunction.
ACS is classified as primary, secondary, and recurrent.
Primary ACS is caused by a disease in the abdominopelvic
region (as in the case of acute pancreatitis), while secondary ACS occurs due to conditions that do not originate in
the abdominal region, such as aggressive fluid resuscitation
in septic shock (2). Recurrent ACS occurs after abdominal wall closure or after treatment of primary or secondary
ACS. Sometimes, multiple medical conditions may overlap,
leading to greater diagnostic and therapeutic difficulty (3).
Another relevant concept is abdominal perfusion pressure (APP), which is defined as the difference between
mean arterial pressure (MAP) and IAP. An APP >60 mm
Hg has been shown to correlate with improved survival for
IAH and ACS, as well as with a lower probability of developing MOF (1-3).
Patients with an IAP <10 mm Hg usually do not develop
ACS, unlike those with an IAP >25 mm Hg. People with an
IAP between 10 and 25 mm Hg may or may not develop
ACS, depending on individual variables such as APP and
abdominal wall compliance. Similarly, patients who maintain normal APP (despite having a high IAP) have a lower
risk of ACS (4).
On the other hand, abdominal wall compliance minimizes the extent to which an increase in intra-abdominal
volume can increase IAP (1). Mortality due to ACS is between 40 and 100 % (2-4). Incidence rates of IAH and ACS
vary according to the diagnostic criteria used and the diseases that causes the clinical signs and symptoms. Recent studies have shown a high prevalence of these conditions in
medical-surgical patients admitted to the ICU. Prevalence
of IAH and ACS is estimated at around 37-94% and 4-12%,
respectively.
RISK FACTORS
People who develop ACS are often critically ill patients who
are unable to communicate and are mainly treated in the
ICU. Its clinical manifestations are nonspecific, including
malaise, weakness, lightheadedness, dyspnea, or abdominal
pain. Abdominal distension is a poor predictor of ACS (3).
In this scenario, there are multiple factors for the development of ACS that can be classified depending on the
occurrence of decreased abdominal wall or diaphragm
compliance or increased intra-abdominal volume or the
occurrence of both (Table 1).
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Septic shock is highly prevalent in IAH and ACS, 82%
and 38%, respectively. Therefore, it is a risk factor, as it
causes distributive shock that results in peripheral vasodilatation and third spacing. All this is aggravated by massive
fluid resuscitation (3-6).
In acute pancreatitis, a similar alteration occurs, with an
estimated incidence of IAH and ACS of 60 and 27 %, respectively, with a higher prevalence in severe acute pancreatitis (7). Acute pancreatitis associated with IAH or ACS
has been found to be associated with a significant increase
in the extent of pancreatic necrosis, MOF, length of stay in
hospitals, and mortality.
In a review conducted in 2014, which included 7 studies with a total of 271 patients with acute pancreatitis, it
was found that mortality in patients with ACS was 49%
and that it dropped to 11% in those who did not develop
it (8). Increased IAP is caused by tissue inflammation,
ascites, aggressive fluid therapy resuscitation beyond 48
h, paralytic ileus, or formation of pancreatic collections.
Although fluid resuscitation remains a cornerstone in the
treatment of acute pancreatitis, overhydration beyond 48
hours can increase mortality (8).
Obese patients are at increased risk of severe acute pancreatitis (9, 10). In this sense, multiple local and systemic
factors have been associated with the pathogenesis of the
adverse prognosis of obesity. On a systemic level, obesity
itself constitutes a pro-inflammatory state, while, on a local
level, it has been shown that peripancreatic adipose tissue
in obese people produce more extensive fat necrosis. Thus,
this condition is a risk factor for developing ACS. However,
few studies link obesity in acute pancreatitis with ACS.
PATHOPHYSIOLOGY
Increased IAP may alter the function of different organs and
systems. In the central nervous system (CNS), this elevation can lead to increased intracranial pressure and reduced
brain perfusion pressure, as it affects venous return. At the
cardiovascular level, central venous pressure, pulmonary
capillary pressure and vascular resistance increase, while
venous return and cardiac output decrease.
On the other hand, increased IAP causes increased airway
pressure and intrathoracic pressure, as well as reduced total
compliance of the respiratory system, especially the chest
wall due to diaphragmatic compression. Therefore, dead
space and intrapulmonary shunt increase, leading to the
development of atelectasis. All this creates a trend toward
hypercapnia and hypoxemia (1-3).
Regarding gastrointestinal effects, if IAP is >20 mm Hg,
intestinal mucosa perfusion decreases, whereas if IAP is
>40 mm Hg, perfusion of the upper celiac and mesenteric
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Table 1. Risk factors for the development of ACS
Decreased abdominal wall compliance
High intrathoracic pressure (mechanical ventilation, use of positive end-expiratory pressure).
Abdominal surgery.
Severe burn.
Prone position and >30° head-up position.
Abdominal trauma.
Increased intra-abdominal contents
Acute pancreatitis.
Intra-abdominal or retroperitoneal mass (such as abscesses or tumors).
Hemoperitoneum or pneumoperitoneum (including laparoscopy with high inflation pressure).
Liver dysfunction, cirrhosis with ascites.
Peritoneal dialysis.
Increased intra-luminal contents
Gastroparesis, paralytic ileus, gastric distension.
Colonic pseudo-obstruction.
Volvulus.
Fluid resuscitation/capillary leak
Acidosis (pH <7,2).
Hypothermia (body temperature <33°C).
Massive fluid resuscitation (> 5 L/24 h) or positive fluid balance.
Polytransfusion (>10 red blood cell concentrates/24 h).
Increased APACHE-II or SOFA scores.
Other
Age.
Bacteremia.
Coagulopathy (platelet count <55 000/mm3, PT >15 s or <50 %, aPTT twice the upper normal limit, or INR >1.5).
Obesity.
ACS: abdominal compartment syndrome; PT: prothrombin time; aPTT: activated partial thromboplastin time; INR: International Normalized Ratio;
APACHE II: Acute Physiology and Chronic Health Evaluation II; SOFA: Sequential Organ Failure Assessment. Adapted from references 2 and 3.

artery decreases. The decrease in blood flow in the intestinal mucosa results in a decrease in gastric intramucosal pH
and subsequent ischemia.
In the liver, lactate clearance decreases, as well as the
rest of its metabolic functions, with the possibility of an
increase in liver enzymes due to hepatocellular hypoxia and
centrilobular injury.
The kidney is also one of the most vulnerable organs and
oliguria is one of the earliest signs. It is caused by a decrease
in glomerular filtration and the activation of the renin-angiotensin-aldosterone system. Oliguria is common if IAH is >15
mm Hg, while anuria occurs if IAH is >30 mm Hg (1-3).

inserting a catheter into the inferior vena cava. The urinary
catheter is recommended by the WSACS (2) since it is easy
to use, minimally invasive, accurate, and economical. For
proper measurement, the patient must be in supine position, with the bed at 0°.
IAP is measured at end-expiration, with no voluntary
abdominal contractions, and placing the catheter at the axillary midline level on the iliac crest. In the case of IAH, it
is recommended to measure IAP every 4-6 hours, or even,
under certain circumstances, permanently (1, 2, 5).

DIAGNOSIS

The initial treatment is conservative and staggered (2). There
are multiple non-surgical measures available for the prevention and treatment of these entities, which are based on four
fundamental pillars (2, 3): a) reducing or evacuating intralu-

In order to diagnose IAH, IAP must be measured indirectly
using a urinary, intragastric, or intracolonic catheter, or by
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minal contents by inserting a nasogastric or rectal tube; starting prokinetic agents; reducing or suspending enteral nutrition; administering enemas; and decompressing through
colonoscopy; b) assessing the drainage of space-occupying
lesions in the abdomen, using a percutaneous catheter or
surgery; c) improving abdominal wall compliance, ensuring
adequate sedation and analgesia; considering reverse-Trendelemburg position; and, as a last resort, neuromuscular
blockers; d) optimizing resuscitation with fluid therapy and
avoiding aggressive fluid therapy by providing neutral or
even negative fluid management. Other measures, such as
using colloids or hemodialysis, remain controversial.
Prevention and early identification of risk factors is the
best way to deal with ACS. When ACS diagnosis is achieved,
surgical decompression is the treatment of choice. No precise threshold has been established for surgical decompression, nor has it been determined which technique would be
the most appropriate. In case of organ dysfunction, some
authors recommend surgical decompression when IAP is
>25 mm Hg (11-14).
However, other authors recommend basing surgical
decompression on APP, which has a poor prognosis when
it is <50-60 mm Hg. In patients who, despite medical
treatment, continue with elevated IAP associated with
MOF, decompressive laparotomy should be considered.
After resolving the intra-abdominal pathology, it is possible
to close the abdominal cavity without exerting any tension
or leaving the abdomen open.
In open abdomen, the abdominal wall can be closed using
different methods (2, 3): a) closing by means of clamps or
staples for skin closure; b) covering the wound with a sterile translucent bag called the Bogotá bag; c) closing using a
Wittmann patch or an abdominal re-approximation anchor
system; d) using the ‘sandwich’ technique; e) closing with
prosthetic materials or silicone coverings; f) closing techniques with negative pressure therapy.

The most used techniques currently involve the use of
negative pressure. Vacuum-assisted closure (VAC) applies
a negative pressure that favors abdominal muscle retraction
and allows delayed fascial closure. Consequently, the abdominal fluid content is absorbed and evacuated, facilitating
the control of IAP.
On the other hand, decompressive laparotomy generates an immediate improvement in the decline of IAP and
improves organ dysfunction, although complications may
occur, up to 50% (2). The longer the abdomen is open, the
greater the morbidity. Therefore, specific strategies should
be considered to prevent visceral adhesions, loss of soft tissue coverage, lateralization of the abdominal musculature
and its fascia, malnutrition, and enteric fistulas (2).
Negative pressure systems are the gold standard for
abdominal wound therapy (2), as they decrease the incidence of surgical complications such as wound infection,
eventrations by abdominal fascia retraction, hernias, or
hydroelectrolytic alterations. A complication of using these
strategies is the appearance of enterocutaneous or enteroatmospheric fistulas, with an incidence of around 20 %. This
complication may occur even within 8 days of initial laparotomy. Patients with intestinal anastomosis are at increased
risk for this complication (2).
Regarding damage control surgery, the WACS (2)
suggests that patients undergoing abdominal laparotomy
due to trauma by physiologic exhaustion could be treated
with prophylactic use of open abdomen vs. closure and
control of IAH.
For non-traumatic acute abdomen patients, there is little
evidence to support damage control techniques with prophylactic use of open abdomen. Finally, in patients with
abdominal sepsis undergoing emergency laparotomy, open
abdomen approach should not be routinely used, unless
IAH is a specific concern.
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