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Intra-abdominal hypertension and abdominal

compartment syndrome

Abstract Background: The effects
of increased intra-abdominal pres-
sure in various organ systems have
been noted over the past century.
The concept of abdominal compart-
ment syndrome has gained more at-
tention in both trauma and genera
surgery in the last decade. This arti-
cle reviews the current understand-
ing and management of intra-abdom-
inal hypertension and abdominal
compartment syndrome. Methods:
Relevant information was gathered
from a Medline search of the English
literature, previous review and origi-
nal articles, references cited in pa-
pers, and by checking the latest is-
sues of appropriate journals. Results
and conclusion: Akin to compart-
ment syndrome in extremities, the
pathophysiological effects of in-
creased intra-abdominal pressure de-

veloped well before any clinical evi-
dence of compartment syndrome.
These effects include cardiovascular,
pulmonary, renal and intracranial de-
rangement, reduction of intestinal
and hepatic blood flow, and reduc-
tion of abdominal wall compliance.
Although abdominal compartment
syndrome is more commonly noted
in patients with abdominal trauma, it
isnow evident that non-trauma sur-
gical patients could also develop the
condition. Early initiation of treat-
ment for intra-abdominal hyperten-
sionis currently advocated in view
of the possibility of subclinical pro-
gress to the full-blown abdominal
compartment syndrome.
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Introduction

Consequences and physiological effects of increased in-
tra-abdominal pressure (IAP), or intra-abdominal hyper-
tension (IAH), have been described since the late 19th
century in both animal and human models [1, 2]. In
1890, Heinricius showed that IAH (27-46 cm H,0) was
fatal in feline and porcine models [1]. Such deaths were
initially attributed to respiratory dysfunction. Subse-
guently, cardiovascular and renal dysfunction were
found to be associated with IAH in the 1910s[1, 3, 4]. In
1951, Baggot [5] reported the high mortality associated
with forced closure of the abdomen with distended bow-
el, addressing the fatal effect of severe IAH. However,

the recognition of the abdomen as a compartment and
the concept of 1AH resulting in abdominal compartment
syndrome (ACS) has only recently received attention.
Kron and associates [6] first used the term ACS in the
1980s, and it is now broadly defined as organ dysfunc-
tion attributable to increased IAP [2].

Patients with ACS typically present with a tense ab-
domen with distension, increased peak respiratory pres-
sure, intractable hypercapnia, and oliguria [7, 8]. It has
also been found recently that ACS increased the risk of
disruption of small-bowel anastomoses [9]. IAH and
ACS are, therefore, taking on more importance not just
to trauma surgeons but to all practicing surgeons.



54

Table 1 Factors predisposing to increased intra-abdominal pressure [8, 12, 13,14,15, 16]

Acute Spontaneous abdominal events

Acute pancreatitis, hemoperitoneum, ileus, intestinal obstruction,

intra-abdominal sepsis, peritonitis, mesenteric venous thrombosis,
bowel ischemia, pneumoperitoneum, retroperitoneal hematoma,
ruptured abdominal aortic aneurysm

Abdominal trauma
Abdominal operation

Hemoperitoneum, post-resuscitation visceral edema, retroperitoneal hematoma
Aortic surgery, laparoscopy under pneumoperitoneum, liver transplantation,

packing, reduction of a massive herniaor gastroschisis

Post-operative
peritonitis

Others

Chronic

Acute gastric dilatation, hemoperitoneum, ileus, intra-abdominal collection,

Burn, massive fluid resuscitation, pneumatic antishock garment

Ascites, central obesity, chronic ambulatory peritoneal dialysis,

massive abdominal tumor, pregnancy

Etiology

The normal AP is zero (that is, atmospheric) or less [4,
10, 11]. There are many situations associated with clini-
cally significant elevation of IAP (Table 1) [8, 12, 13,
14, 15, 16]. A chronic increase in AP, asin pregnant la-
dies, results in gradual stretching of the abdominal wall,
which becomes more compliant with time. The acute de-
terioration associated with ACS is, therefore, rarely seen
in chronic elevation of IAP. Any insult that resultsin an
acute rise in the volume of the abdominal contents may
lead to IAH and ACS. Such insult may originate sponta-
neously from intra-abdominal events, such as ruptured
abdominal aortic aneurysm.

A typical example occurs in a victim with abdominal
trauma requiring laparotomy for hemostasis. A large vol-
ume of fluid is usually given for resuscitation, and this
may result in visceral, retroperitoneal and abdominal
wall edema. During closure, the laparotomy wound edg-
es are brought together under tension over the bulging
abdominal contents. Post-operatively, mechanical venti-
lation is often necessary, which may further aggravate
IAH [17, 18]. The pathophysiological effects of IAH will
be discussed | ater.

Abdominal insult, however, is not an absolute associ-
ation of the ACS, which has been described in patients
sustaining trauma remote from the abdomen [19]. In the
literature, ACS has often been described after abdominal
trauma; but one should keep in mind that ACS can occur
in a variety of surgical settings, including major, life-
threatening hemorrhage and shock, massive volume re-
suscitation, prolonged operation with coagulopathy, and
hypothermia [7, 12]. All these factors are often additive,
resulting in or aggravating multiple system organ failure
[12].

Table2 Pathophysiological effects of intra-abdominal hyperten-
sion

System Parameter Effect

Cardiovascular Cardiac output

Venous return

Peripheral vascular resistance
Intrathoracic pressure

Heart rate

Mean blood pressure

| - - - « «

Pulmonary Pulmonary compliance

Peak inspiratory pressure
Pulmonary vascular resistance
Total lung capacity

Functional residual capacity

Residual volume

— = = o >

Rend Renal vascular resistance 1

Renal arterial flow 1
Glomerular filtration rate !

Abdominal viscera

Abdominal wall

Splanchnic blood flow !

Abdominal wall blood flow !
Abdominal wall compliance !

Intracranial Intracranial pressure 1

Cerebral perfusion pressure !

Pathophysiology

The fundamental problem in ACS is the acute expansion
of the intra-abdominal volume in excess of the capacity
of the abdominal cavity [2]. IAH causes changes in al-
most all organ systems (Table 2), and these changes oc-
cur in agraded fashion according to the level of IAP[12,
20]. For the sake of clarity, these changes are categorized
under different organ systems. In an individua patient,
such changes occur simultaneously and may affect each
other.



55

Cardiovascular derangement

Increased IAP leads to a reduction in cardiac output
(CO) [21, 22, 23, 24, 25]. Although this effect may be
seen with IAP as low as 10-15 mmHg, it is most consis-
tently seen at an IAP greater than 20 mmHg [8, 12, 25].
The decrease in CO is related to diminished venous re-
turn, increased peripheral resistance, or increased intra-
thoracic pressure [7, 17, 25]. Venous return is reduced by
a number of mechanisms [8, 12, 25, 26]. Increased |AP
leads to reduction in caval and retroperitoneal venous
flow [27]. Venous flow is also reduced by functional nar-
rowing of the inferior vena cava at the suprahepatic, sub-
diaphragmatic level, where the high pressure zone of the
abdomen meets the lower pressure zone of the thorax
[28, 29]. Elevation of peripheral vascular resistance is
likely to be related to mechanical compression of capil-
lary beds [26]. |IAH increases intrathoracic pressure by
elevating the diaphragm. As a result, ventricular filling
pressure increases while ventricular compliance decreas-
es. All these factors (diminished venous return, increased
peripheral resistance, and increased intrathoracic pres-
sure) lead to a reduced stroke volume with compensatory
increase in heart rate. The blood pressure usually re-
mains unchanged [25].

Other compounding factors may influence the hemo-
dynamic effects of IAH. Such factors include, for exam-
ple, volume status of the patient, the use of inhalational
anesthetics, and application of mechanical ventilation
[18, 27, 30].

Pulmonary derangement

A common presentation of ACS is respiratory failure,
which is characterized by high ventilatory pressure, hyp-
oxia, and hypercapnia [2, 12, 24, 31]. Elevation of the
diaphragm causes reduction in static and dynamic pul-
monary compliance and increase in peak inspiratory
pressure as well as pulmonary vascular resistance [25,
32, 33, 34]. Increase in I1AP aso reduces total lung ca-
pacity, functional residual capacity, and residual volume
[35]. All these factors lead to ventilation—perfusion ab-
normalities with resulting hypoxia and hypercapnia [24,
33]. Mechanical ventilation with high positive end-expi-
ratory pressure (PEEP) is required to maintain adequate
oxygenation, but this may lead to further physiological
abnormalities. Abdominal decompression improves the
respiratory abnormalities[8, 24, 36].

Renal derangement
An IAP of 15-20 mmHg may produce oliguria, while

IAP of 30 mmHg or higher may lead to anuria [24, 37,
38, 39]. Therena effects of IAH are related to increased

renal vascular resistance and decreased renal arterial
flow as well as glomerular filtration rate (GFR) [3].
These, in turn, are due to reduced cardiac output, direct
compression of the kidney, and obstruction of renal ve-
nous outflow. Compression of abdominal aorta and renal
arteries contribute to the increase in renal vascular resis-
tance [37]. The increased release of antidiuretic hor-
mone, renin, and aldosterone with IAH also contributes
to the rena effects [40]. Ureteric compression is not a
contributory factor for renal impairment since ureteric
stenting did not prevent oliguria[37]. Renal failure could
be reversed by timely abdominal decompression [38].
The importance of 1AH in criticaly ill patients as an in-
dependent cause of postoperative renal impairment has
been highlighted recently [41].

Abdominal visceral effect

Caldwell and Ricotta demonstrated a reduction in blood
flow to al abdominal viscera except adrenal glands in
response to IAH in an animal model [42]. Increased |AP
reduces splanchnic blood flow [23, 43, 44]. Mesenteric
arterial, intestinad mucosal, hepatic arterial, hepatic mi-
crocirculatory, and portal venous blood flow have all
been shown to be reduced by |AH [43, 44]. Such reduc-
tions have a number of potential causes. Reduction of
CO as aresult of IAH would lead to a decrease in perfu-
sion. It has, however, been shown that reduction in
splanchnic blood flow could still occur if the CO and
systemic blood pressure were maintained at normal lev-
els [43]. Increased | AP also leads to venous outflow ob-
struction and hence increases splanchnic vascular resis-
tance. It was also postulated that mesenteric vasocon-
striction could be related to the release of vasoactive
agents such as catecholamines and angiotensin in reac-
tion to IAH [44]. Small-bowel ischemia and elevated
portal venous pressure cause visceral edema, an event
which may further aggravate |AH [44].

It has also been noted that while a decrease in mesen-
teric and intestinal mucosal blood flow first occurred at
an IAP of 20 mmHg, hepatic and portal blood flow
dropped at merely 10 mmHg [44]. Significant IAH may
lead to gut ischemia and infarction. In fact, intestinal
ischemia and infarction have been described during pro-
longed laparoscopy, despite apparently normal hemody-
namics and renal function [45].

As aresult of hypoperfusion, intestinal mucosal pH
is significantly reduced [20, 46]. Several investigators
have demonstrated that measurement of intramucosal
pH using a gastric tonometer may help in the early de-
tection of splanchnic hypoperfusion in patients with
IAH [46]. IAH and intestinal ischemia may also lead to
bacterial translocation and free oxygen radical produc-
tion [47]. Nevertheless, whether bacterial translocation
with |AH contributes to the development of septic com-
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plications and multiple organ failure in ACS remains
controversial [12, 47].

Abdominal wall problem

The direct compressive effect of IAH causes reduction in
abdominal wall blood flow causing ischemia and edema
[48]. This may then contribute to abdomina wound com-
plications such as dehiscence or necrotizing fasciitis. IAH
also reduces abdominal wall compliance. The abdominal
wall pressure-volume (i.e., compliance) curve is not lin-
ear. As |AP increases, the stiffness of the abdominal wall
increases. Consequently, progressively smaller increases
in volume are required to effect a given increase in |AP
[21]. Abdomina wall compliance may be further affected
by tissue edema as aresult of fluid resuscitation.

Intracranial derangement

Increased intracranial pressure (ICP) and diminished ce-
rebral perfusion pressure (CPP) have been described in
both animal and human studies [49, 50, 51, 52, 53]. Such
changes appear to be the result of increased intrathoracic
and central venous pressures, which then impede the ce-
rebral venous outflow. The development of pseudotu-
mour cerebri, or benign intracranial hypertension, in
morbidly obese individuals has been attributed to the
chronic elevation of |AP [54, 55].

Special situations with laparoscopy

The advent of laparoscopic surgery has revolutionized
the management of a number of surgical conditions in
the last decade. At the same time, however, the patho-
physiological effects of pneumoperitoneum have become
more evident. In general, the effects are similar to those
of IAH. A rise in systemic vascular resistance and fall in
CO have been found during laparoscopic cholecystecto-
my [56, 57]. In fact, the hemodynamic effects of pneu-
moperitoneum have been likened to that of heart failure
[58]. Besides IAH, other major influences on cardiocir-
culatory status during laparoscopic surgery include pos-
ture and carbon dioxide insufflation [56, 58, 59, 60].
Head-up position is associated with a decrease in preload
and an increase in afterload while the opposite effects
are seen with head-down position [56]. Systemic absorp-
tion of carbon dioxide after insufflation results in acide-
mia and release of vasopressin, which contribute partly
to the cardiocirculatory effects of carbon dioxide pneu-
moperitoneum [59, 60]. However, pneumoperitoneum
and 1AH also increase the release of catecholamine, but
this increase is independent of the gas used for pneumo-
peritoneum [61].

The pulmonary effects of pneumoperitoneum include
high ventilatory pressure and hypercapnia [62]. The use
of carbon dioxide also results in its higher arterial and
end-tidal levels [62]. The renal effects of pneumoperito-
neum are similar to those reported in IAH [63, 64, 65,
66, 67, 68, 69]. The most frequently reported effect is
oliguria [70]. Plasma renin and aldosterone levels are in-
creased by pneumoperitoneum [71, 72]. Acute renal fail-
ure as a consequence of pneumoperitoneum has not been
reported, but inadvertent fluid loading in an attempt to
correct oliguriamay result in pulmonary edema[65]. Re-
duction in splanchnic blood flow with resultant mesen-
teric ischemia and derangement of liver function were
also noted with pneumoperitoneum [73, 74, 75]. Fata
cases of intestinal ischemia following laparoscopic cho-
lecystectomy have been reported, although these were
protracted operations in high-risk patients [45, 76]. In an
elective setting for an otherwise healthy individual,
laparoscopic surgery should not produce any clinically
significant ill effects. However, its use in patients who
are criticaly ill, having existing multiple organ failure or
cardiopulmonary dysfunction, should be cautioned.
While gasless laparoscopy may avoid some of the patho-
physiological effects of pneumoperitoneum, it provides
less satisfactory exposure [65]. In order to lessen the un-
wanted effects of pneumoperitoneum, the lowest possi-
ble pressure for an adequate exposure should be used.

Diagnostic laparoscopy has been advocated for pa-
tients with blunt or penetrating abdominal trauma in or-
der to avoid unnecessary laparotomy [77, 78, 79, 80].
The use of laparoscopy in such patients, however, has
been controversial owing to the known pathophysiologi-
cal effects of pneumoperitoneum. Many victims of ab-
dominal trauma have limited cardiopulmonary reserve;
increase in I1AP in such patients may further jeopardize
their hemodynamic status. Most published studies have,
therefore, included only patients with stable hemody-
namics. However, magjor blunt abdominal trauma is fre-
guently associated with intracranial injury. In view of the
possibility of elevating ICP and decreasing CPP with
pneumoperitoneum [81], laparoscopy in patients with
suspected head injury should only be performed after
careful consideration.

Diagnosis

ACS is a clinical syndrome characterized by increased
IAP with evidence of organ dysfunction. A diagnosis of
ACS requires (1) recognition of patients at risk; (2) de-
tection of the clinical manifestations; and (3) measure-
ment of IAP. The patients at risk include those who have
factors predisposing to increased |1AP (Table 1). The typ-
ica clinical manifestations include tensely distended ab-
domen with rising peak ventilatory pressure, elevated
central venous pressure, decreased CO, hypoxia, hyper-
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capnia, and oliguria The recognition of ACS is not diffi-
cult provided the diagnosisis kept in mind.

IAP could be measured using either direct or indirect
methods. |AP was first measured directly using an intra-
peritoneal cannula or needle connected to a saline ma-
nometer [4, 10, 11]. Direct measurement using an intra-
peritoneal catheter connected to a pressure transducer
was subsequently used [25, 29, 33, 43]. Owing to the in-
vasiveness of direct methods, indirect methods by mea-
suring either the intragastric or intravesical pressure have
been introduced more recently. Intragastric pressure
could be obtained by connecting a nasogastric tube or
gastrostomy tube to saline or water manometer [82].
Nowadays, measurement of intravesical or urinary blad-
der pressure (UBP) is the most common indirect method
of determining IAP [33, 83, 84]. The bladder wall be-
haves like a passive diaphragm when the bladder volume
is between 50 ml and 100 ml [6]. During the measure-
ment, 50 ml saline is instilled into the bladder through a
transurethral catheter which is connected to a manome-
ter. With the patient in supine position, UBP is measured
with the zero reference point at the symphysis pubis.
Measurement of UBP to determine |IAP may be invalid
in patients with neurogenic or small contracted bladder.

Computed tomography (CT) findings in patients with
ACS were reported recently [85]. These included tense
infiltration of the retroperitoneum out of proportion to
peritoneal disease, extrinsic compression of the inferior
vena cava by retroperitoneal hemorrhage or exudate, and
massive abdominal distention with an increased ratio of
anteroposterior-to-transverse abdominal diameter (posi-
tive round belly sign; ratio >0.80) [85]. Other less fre-
guent CT findings included direct renal compression or
displacement, bowel-wall thickening with enhancement,
and bilateral inguinal herniation [85].

There is no consensus on criteria for the diagnosis of
ACS and the level of IAP a which ACS will occur.
Moreover, patients respond differently to the same level
of IAP [7]. Consequently, the diagnosis and the need for
treatment depend on the clinical assessment of individual
patients.

Management

Prevention is better than cure. Every clinician should re-
member the risk factors for IAH and be vigilant to avoid
the progression to ACS. Moreover, forceful closure of an
abdominal wound should be avoided in patients with risk
factorsfor IAH.

Indications for abdominal decompression

Abdominal decompression (decompressive laparotomy)
is the only treatment for ACS. The main controversy is

Table 3 Grading system for abdominal compartment syndrome
[7]

Grade Bladder pressure Recommendation
(cm H,0)
1 10-15 Maintain normovolemia
2 16-25 Clinical correlation
3 26-35 Decompression
4 >35 Decompression

when to intervene. Most centers will perform abdominal
decompression in the presence of definite organ failure.
Kron suggested using a UBP above 25 mmHg (1 mmHg
equals 1.36 cm H,O approximately) as a criterion for
surgical decompression when it is associated with olig-
uria [6]. Others considered clinical manifestation a more
important parameter for decompression with UBP as a
supportive guide only [2, 86].

Burch proposed a grading system upon which treat-
ment can be based (Table 3) [7]. He recommended clini-
cal correlation at moderately elevated IAP (grade 2) and
surgical decompression in more severe |AH (grades 3, 4)
irrespective of clinical manifestation of ACS.

Similarly, Meldrum recommended a liberal policy us-
ing physiological criteriaand UBP as the guide for surgi-
cal decompression [31]. Prompt decompression was rec-
ommended in the presence of an IAP of greater than
20 mmHg and any significant physiological abnormali-
ties such as elevated peak airway pressure or oliguria. A
higher survival rate was achieved than with other studies
[2, 31, 86]. Recent studies aso suggested that intestinal
ischemia and mucosal acidosis began at much lower AR,
long before ACS became clinically evident [20]. Early
and aggressive management of I1AH was therefore advo-
cated [20]. Measurement of gut mucosal pH using a gas-
tric tonometer may help in the early detection of
splanchnic hypoperfusion [46]. Early decompression in
patients with mucosal acidosis may avoid the occurrence
of full-blown ACS.

Peri-operative management

Hypotension may occur after decompression because of
the abrupt drop in central filling pressure and systemic vas-
cular resistance [12, 87, 88]. Moreover, bleeding accompa-
nying coagulopathy may further aggravate the hypotensive
episode. Supraventricular arrhythmia and episodes of asys
tole have aso been reported [2, 6, 86]. One proposed
mechanism for these events is the reperfusion syndrome
[2]. There is rapid delivery to the systemic circulation of
by-products of anaerobic metabolism from the reperfused
visceral and lower extremities after decompression [2].
Consequently, prior to any decompressive |laparoto-
my, the patient should be well prepared with adequate in-
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travascular volume. Coagulopathy should be adequately
corrected and hypothermia should be avoided. The infu-
sion of normal saline with mannitol and sodium bicar-
bonate before decompression was advocated to minimize
the effects of reperfusion [2, 86]. The anesthetist plays
an important role in the perioperative management of the
patient [89]. Monitoring and maintenance of intravascu-
lar volume must be undertaken at the time of release of
the IAP [8, 90]. The PEEP can usualy be reduced fol-
lowing decompression.

Decompressive laparotomy

The conduct of decompressive laparotomy depends on
the clinical situation. It is affected by the laparotomy
findings, previous operation, etiology of 1AH, previous
damage control procedure, and the means of closure. In
general, the abdomen should be thoroughly explored,
definite bleeding sources should be controlled, and fas-
cial closure of the abdominal wall could be attempted if
the volume of abdomina content was sufficiently re-
duced [2, 87]. In most instances, however, the marked
edema of bowel may render a formal fascial closure im-
possible. Some forms of temporary abdominal closure
are then required. Many centers advocate the use of UBP
to guide the closure of abdomen [91]. The choice be-
tween primary fascial closure and temporary abdominal
closure can be made according to the assessment of |AP
and the likelihood of development of ACS[2, 87].

Damage control

Another important concept, especially in the context of
abdominal trauma, is the performance of planned reoper-
ation (damage control or staged repair) [86, 92, 93, 94].
It isrequired in approximately 10% of all trauma victims
who require laparotomy [86, 95]. There are three main
indications for damage control [93, 96, 97]. First, the
presence of hypothermia, acidosis, and coagulopathy
may lead to death on the operating table if the operation
is not terminated quickly. Second, uncontrollable bleed-
ing may require maneuvers like temporary packing or
balloon catheter tamponade. Lastly, in the presence of
massive visceral edema, temporary closure of the abdo-
men helps avoid the development of IAH and ACS. In
order to expedite the operation, any devitalized intestines
could be resected with staplers and intestinal continuity
is not restored. Similarly, vascular injuries may be treat-
ed with ligation, vascular shunts, or extra-anatomic by-
pass rather than with definitive repair [98, 99].

Temporary abdominal closure

There are numerous methods for temporary abdominal
closure [100, 101]. The principle is to maintain tension-
free, secure, and watertight coverage of the viscera. This
helps to minimize fluid loss and protects the viscera
from damage. Leaving the abdomen open allows fluid
loss as well as bowels to eviscerate and is therefore not
an appropriate option. Temporary closure can be
achieved by closing only the skin with towel clips or su-
tures [7, 8] if the IAP is not high. Towel clip closure is
done with 25 to 40 towel clips, depending on the length
of incision [96]. This method is quick and easy but it
also carries two main disadvantages [97]: (1) there is a
possihility of closure with tension and thus the devel op-
ment of ACS and (2) the presence of towel clips may ob-
scure any subsequent radiological imaging.

In the presence of marked tension, bridging the
wound gap by some form of coverage or prosthesis is
necessary. Such coverage could be effected using a vari-
ety of methods including, for example, combination of
surgical towels and adhesive drapes, non-adhesive
drapes stapled to skin, or sterile rayon cloth under reten-
tion sutures [12, 102, 103]. Anocther inexpensive option
is to suture in place a sterilized opened 3-I genitourinary
irrigation bag, also known as the “Bogota bag” after its
first description by Londoni in Bogota, Columbia [7].
The advantages of such plastic coverage are cheapness,
softness, and transparency, which permit inspection of
the intra-abdominal contents.

Alternatively, absorbable or non-absorbable and po-
rous or nonporous prostheses have also been recom-
mended [7, 8, 87, 104, 105]. Non-absorbable materials
include polypropylene and polytetrafluoroethylene,
while absorbable materials include polyglactin and poly-
glycalic acid [103]. The choice of prosthesis depends on
the circumstances as well as individual preferences. The
use of Velcro or zipper allows easy re-exploration of the
peritoneal cavity [106, 107].

Definitive abdominal closure

When further laparotomy is not required, definitive clo-
sure of the abdominal wall could either be achieved dur-
ing the same hospitalization or be delayed for severa
months. Early definitive closure during the same hospi-
talization is preferred [7]. In general, definitive closure is
recommended when the condition of patient is stabilized
with restoration of tissue oxygenation and vascular vol-
ume, as well as reversal of coagulopathy and hypother-
mia [86, 93]. After a prolonged period of temporary clo-
sure, primary fascial closure may not be possible. In
such patients, various methods of closure are available.
Skin grafting of a bridging mesh is one possible option
[7, 87]. Alternatively, bilateral medial myocutaneous ad-
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vancement of the rectus muscle may avoid the use of
prosthesis in selected patients [108, 109].

Conclusion

IAH exerts physiological derangement in a graded fash-
ion. IAH and ACS can be considered as different stages
of the pathophysiology of increased |AP. Rapid progres-
sion of IAH will lead to ACS, which is characterized by
multiple system organ dysfunction, commonly cardio-
pulmonary and renal impairment. Recent studies showed

that ischemic insult of the gut as a result of splanchnic
hypoperfusion appeared well before clinical manifesta-
tion of ACS. In view of the association between bowel
ischemia and higher incidence of septic complication
and multiple organ failure, early decompression had
been recently advocated.

The mortality of ACS is high. Recognizing patients at
risk, monitoring for signs of ACS, and early initiation of
treatment could help to reduce the morbidity and mortal-
ity of the syndrome. ACS is a clinical entity of increas-
ing importance not just to trauma surgeons but to all sur-
geons dlike.
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