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Intra-abdominal hypertension (IAH) and abdominal compartment syndrome (ACS) are consistently
associated with morbidity and mortality among the critically ill or injured. Thus, avoiding or potentially
treating these conditions may improve patient outcomes. Despite a large number of special publications
devoted to this problem, very little attention is paid to the ACS in patients with severe burn injuries.

Severe burns have been shown to be a risk factor for developing IAH. Fluid resuscitation practices used in
burns management further predispose patients to increase intra-abdominal pressure. The incidence of intra-
abdominal hypertension in patients with severe thermal injury is, according to different authors, 57.8-82.6 %.
The mortality associated with IAH in severe burns is very high once organ dysfunction occurs.

The purpose of this work is to collect and analyze the problem of abdominal hypertension in burn patients,
as well as to draw conclusions on the prevention of this condition and improve the results of treatment of
patients with severe burn injury.

KEY WORDS: Abdominal compartment syndrome, Intra-abdominal hypertension, Burns, Fluid
resuscitation

ABJIOMIHAJIbHUI1 KOMIIAPTMEHT CUHIPOM Y OIIIKOBUX XBOPUX

Kbenosvopos 1. B.Y, Tumosuenxo A. M., Oniiinux I, A.%, Tumosuenxo O. I0.', Mamecenxo M. C.*

! Xapkischkuii HamioHansHull yHiBepcuter imeni B. H. Kapasina, mun. CeoGoau, 6, M. Xapkis, 61022,
VYkpaina

2 XapkiBchbka MeJIMUHA aKajeMis Iic/sIUIIIOMHOI OCBiTH, ByJl. AMOcoBa, 58, M. Xapkis, 61176, Ykpaina

BuytpimHbOUepeBHa TimepTeH3is 1 aOgoMiHampHWI KOMIIAPTMEHT CHHAPOM TICHO TIOB'A3aHi 3
3aXBOPIOBAHICTIO 1 CMEPTHICTIO cepell KpUTHYHO XBOPHX 1 ypakeHUX. YHHUKaUU abo MPOBOISYM aleKBaTHE
JKYBaHHS WX TOTEHIIHHO HEOE3MEeYHMX Al KUTTA CTAHIB MOXXHA IOJIMIIUTH Pe3yIbTaTh JIKyBaHHS
MMaIi€HTIB.

HesBakaroun Ha 1OCHUTH BENHKY KUIBKICTh CHEIialIbHUX MyOJIiKauii, MpUCBsSYEHUX JaHili IpodieMi, TysxKe
MaJl0 yBaru MNPUAULIETbCS a0JOMIHAJIBHOMY KOMIIAPTMEHT CHHIPOMY Y XBOPHX 3 Ba)XKKOIO TEPMIYHOIO
TPaBMOIO.

VY psmi OCHiPKEHb MOKa3aHo, IO BAXKI OMIKM € (JaKTOPOM PHU3UKY PO3BUTKY BHYTPIIIHBOYEPEBHOI
rineprensii. Benuki oOcsirm iHdysiitHO Tepamii, 0 BUKOPHUCTOBYIOTHCS IPHU JIIKYBaHHI Ba)KKOI OIIKOBOI
TPaBMH, JJOJATKOBO NPUBEPTAIOTh TAIEHTIB JIO 30UIBIIEHHS BHYTPIIIHBOYEPEBHOTO THUCKY. YacToTa
PO3BUTKY iHTpaabIOMiHAIBHOT TiNepTeH3ii Y XBOPHX 3 TSHKKOIO TEPMIYHOIO TPAaBMOIO CTaHOBHUTH, 33 JAHUMHU
pisHux aBtopiB 57,8-82,6 %. JleTanbHicTh, NOB'I3aHa 3 BHYTPINIHBOYEPEBHOI TiMEPTEH31€I0 IPH BEIMKHX
OITiKaxX JIOCUTh BHCOKA IiCJIl BAHUKHEHHS [TOJIIOPTaHHOI AUCHYHKIIIT.

Mera nanoi pobornm — 3i0paru i mpoaHadi3yBaTH NpobOieMy abJoMiHaNbHOI TimepTeH3ii y OMiKOBHX
XBOpHX, @ TaKOX 3pOOHTH BHCHOBKM LIOAO NPO(]ITAKTUKK AAHOTO CTaHy 1 MOJINIIEHHIO pe3yJbTaTiB
JIKYBaHHS IIOCTPaXJIAJINX 3 BAXKKOIO TEPMIYHOIO TPABMOIO.

K/IFO490BI C/I0OBA: abnoMiHanbHAN KOMIIAPTMEHT CHHIIPOM, 1HTpaaloMiHaIbHA TiepTeHs3is, oMKy,
iH]Yy3iiiHa Teparis
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ABJIOMHUHAJIbHBI KOMITIAPTMEHT CHH/IPOM Y OKOT'OBBIX BOJIbHBIX
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BHyTtpuOpronisass runepTeH3uss ¥ a0JOMUHAJIbHBIA KOMIIAPTMEHT CHHJIPOM TECHO CBSI3aHBI C
3200JIEBAEMOCTBIO U CMEPTHOCTBIO CPEAN KPUTHYECKH OOJIbHBIX M TOpPaKeHHBIX. M30eras mnu mpoBozs
aJIeKBaTHOE JIEYCHHE STUX IOTEHLUAIBHO ONACHBIX AJISA JKU3HU COCTOSIHUN MOXKHO YIYUIIUTh PEe3yJIbTATh
JIeueHMs MallueHTOB.

HecMmotrpss Ha 1OCTaTo4HO OOJBLIOE KOJIMYECTBO CIEHMAIBHBIX IMYOJIMKAalni, MOCBSIICHHBIX JAaHHOW
npobyieMe, O4YeHb Majlo BHUMAHHS yIeNseTcss a0J0MHUHAJIbHOMY KOMIIAPTMEHT CHUHIPOMY Y OOJBHBIX C
TSKEJION TEPMUYECKOU TPaBMOM.

B psne wuccnenoBaHmil MOKa3aHO, YTO TSDKEbIE OXOTH SBISIIOTCS (AKTOPOM pHUCKA Pa3BHTHS
BHYTPUOPIOLIHOM TUNepTeH3uu. bospiire o0beMbl MH()Y3MOHHOM Teparuu, UCIOJIb3yeMble HPH JICUCHUU
TSKEJIOW  OKOTOBOM  TpaBMBI,  JONOJHMUTENBHO  IMPEApacloyiaraloT  MAalMeHTOB K  YBEIMYCHHIO
BHYTPHUOPIONIHOTO JaBneHus. YacToTa pa3BUTHA HHTPAaOAOMHUHAIBHON THIIEPTEH3UHN y OOIBHBIX C TSXKENIOH
TEpPMHYECKO TPaBMOW COCTABISIET, MO JAHHBIM Pa3HBIX aBTOpoB 57,8—82,6 %. JletanbHOCTh, CBSI3aHHAS C
BHYTPUOPIOLIHOM THIEPTEH3MeH TIpU OOIIMPHBIX OXKOraX O4YEHb BBICOKAas IOCJE BO3HHKHOBEHUS
MOJIMOPTaHHOM TUCHYHKITUH.

Llens paHHO# paboThl — coOpaTh M MPOAHAIM3UPOBATH IMPOOIEMY aOJOMHHAIBHON THIEPTEH3UU Yy
O)KOTOBBIX OOJIBHBIX, @ TaKXe CJeNaTh BBIBOABI MO MPO(GHIAKTUKE JAHHOTO COCTOSHHS W YIYYIICHHIO
Pe3yIbTaTOB JIEUCHHS OCTPAJABIINX C TSHKEJIONH TEPMHUUECKOM TpaBMOM.

K/IFOYEBBIE CJ/IOBA: abnoMuHalnbHBIA KOMIOAPTMEHT CHUHIPOM, MHTpaaOOMUHAIbHAs THIIEPTEH3HUS,
0KOTH, NH(PY3UOHHAS TepaIust

Abdominal compartment syndrome (ACS) is  diagnosis and management of patients with
a pathological condition in which organ 1AH and ACS [4].
dysfunction is the result of intra-abdominal Final 2013 consensus definitions of the
hypertension (IAH). It is determined by a  World Society of the Abdominal Compartment
steady or repeated increase of intra-abdominal ~ Syndrome:

pressure (IAP) over 20 mmHg. and/or 1. IAP is the steady-state pressure

abdominal perfusion pressure (APP) less than  concealed within the abdominal cavity.

60 mmHg in combination with newly 2. The reference standard for intermittent

discovered dysfunction of one system or IAP measurements is via the bladder with a

multiple organ failure [1]. maximal instillation volume of 25 mL of sterile
Much good evidence now supports the  saline.

concept that elevated IAP may impair 3. 1AP should be expressed in mmHg and

physiology and organ function by producing the  measured at end-expiration in the supine
ACS. Complex, adverse physiological position after ensuring that abdominal muscle
consequences of increased IAP develop as the  contractions are absent and with the transducer
pressure is transmitted to adjacent spaces and  zeroed at the level of the midaxillary line.

cavities, decreasing cardiac output, restricting 4. 1AP is approximately 5-7 mmHg in

pulmonary ventilation, diminishing renal critically ill adults.

function and visceral perfusion, and increasing 5. 1AH is defined by a sustained or

cerebrospinal pressure [2]. repeated pathological elevation in IAP>
Intra-abdominal hypertension (IAH) and 12 mm Hg.

abdominal compartment syndrome (ACS) are 6. ACS is defined as a sustained IAP >

associated with increased morbidity and 20 mmHg (with or without an abdominal
mortality among multiple types of patient perfusion pressure (APP) < 60 mm Hg) that is

populations [3]. associated with new organ dysfunction/failure.
The World Society of the Abdominal 7. 1AH is graded as follows:

Compartment  Syndrome  (WSACS) has Grade | — IAP 12-15 mm Hg;

published definitions and guidelines for the Grade Il — IAP 16-20 mm Hg;

Grade 111 — 1AP 21-25 mm Hg;
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Grade IV — IAP > 25 mm Hg.

8. Primary IAH or ACS is a condition
associated with injury or disease in the
abdominopelvic region that frequently requires
early surgical or interventional radiological
intervention.

9. Secondary IAH or ACS refers to
conditions that do not originate from the
abdominopelvic region.

10. Recurrent IAH or ACS refers to the
condition in which IAH or ACS redevelops
following previous surgical or medical
treatment of primary or secondary IAH or ACS.

11. APP = MAP - IAP (MAP — mean
arterial pressure).

12. A polycompartment syndrome is a
condition where two or more anatomical
compartments have elevated compartmental
pressures.

13. Abdominal compliance is a measure of
the ease of abdominal expansion, which is
determined by the elasticity of the abdominal
wall and diaphragm. It should be expressed as
the change in intra-abdominal volume per
change in IAP.

14. The open abdomen is one that requires
a temporary abdominal closure due to the skin
and fascia not being closed after laparotomy.

15. Lateralization of the abdominal wall is
the phenomenon where the musculature and
fascia of the abdominal wall, most exemplified
by the rectus abdominus muscles and their
enveloping fascia, move laterally away from the
midline with time [4].

There are a lot of risk factors for intra-
abdominal hypertension and abdominal
compartment syndrome. Major burns are one of
these factors [4].

It should be noted that an increase in IAP is
not always accompanied by the occurrence of
ACS. The regularity is known: the higher the
IAP and the more factors leading to its increase,
the more likely is the development of the ACS
[1].

High abdominal pressures lead to several
systemic impairments: cephalad movement of

the diaphragm leads to cardiac and lung
compression, reduced venous return and,
subsequently, contributes to hypoxemia,
hypercapnia, atelectasis and ventilation-

perfusion mismatch. ACS will also compress
renal vessels, activating sympathetic drive and
the renin-angiotensin system; these effects
contribute to a decrease in urine output.
Primarily, renal vasoconstriction leads to a
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significant decrease in urine output, and is
typically the first indicator of the onset of ACS
— oliguria is noted at IAPs >15 mm Hg and
anuria at IAPs of 30 mm Hg. Reports document
a decrease in mesenteric blood flow at 10
mmHg IAP; intestinal mucosa perfusion
decreases at 20 mm Hg IAP, and celiac and
superior mesenteric artery flow is compromised
at IAPs > 40 mm Hg. To further exacerbate the
effects on gastric circulation, the increased
pressure may compress mesenteric veins,
impairing drainage and exacerbating ACS,
ultimately leading to further gut hypoperfusion,
ischemic bowel, decreased intramural pH and
worsening lactic acidosis [5-8]. In the context
of tissue injury consistent with severe burn
trauma, inflammatory responses can also
exacerbate an  ischemic  bowel. The
inflammatory cytokines released will increase
capillary permeability, leading to more edema
and higher 1AP [9]. This is a vicious cycle in
which edema results in injury, which in turn
worsens edema.

The generalized increase in capillary
permeability that occurs in severe burn patients
contributes to extensive edema formation and
intra-peritoneal accumulation of «third-space»
fluid [10].

Capillary leak and third spacing are
universal in major burns. In patients with burns
of more than 60 % of their body surface area
and without abdominal pathology, the
pathogenesis for increased IAP is most likely
due to massive fluid resuscitation with third
spacing and secondary extrinsic compression by
burn eschars. «Capillary leak» following shock,
with ischemia-reperfusion injury and the release
of vasoactive substances and oxygen-derived
free radicals increases extracellular volume.
Especially when it occurs with associated
inhalational injury, delayed resuscitation, and
abdominal wall injuries [11-12].

Bowel edema and fluid translocation is
further worsened by venous hypertension
caused by elevated IAP [13]. This increasing
volume in the abdominal cavity, however, is
reduced after capillary permeability improves.
Therefore, secondary IAH in burn patients
generally occurs within 48 hours after injury,
during the initial resuscitation period, while
ACS usually occurs after the acute phase,
during subsequent septic episodes [14-15].
Burn patients are also at risk of tertiary or
recurrent ACS any time they require aggressive
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resuscitation as, for instance, after any overly
aggressive burn excision [10, 13].

IAH/ACS should be suspected in all patients
with severe burns. The incidence of IAH in
major burn patients is variable in the literature
and is associated with the burn area. Patients
with >20% TBSA burned presented a very
high prevalence of IAH. Development of organ
failure occurred even at moderately increased
values of IAP. In this scenario, monitoring of
IAP is the first step for establishing the
importance of IAH/ACS in this patient
population [16-17]. IAP measurement should
therefore be performed every 2 to 4 hours
throughout the resuscitation period in burn
patients with more than 20 % TBSA [18].

The use of mechanical ventilation is also
associated with an increased incidence of 1AH
and to a worse prognosis in untreated cases
[19]. This risk factor is proportional to the
severity of respiratory symptoms and the
mechanical ventilation requirement.

Malbrain ML at al. [18] believes that IAH
will develop in most (if not all) severely burned
patients, and may contribute to early mortality
[18]. A recent systematic review showed that
the prevalence of ACS and IAH in severely
burned patients is 4.1-16.6 % and 64.7-74.5 %,
respectively [20]. The risk of ACS is higher in
burned patients with a higher percentage of
total body surface area (TBSA) burned;
however, patients with a lower burned TBSA
may develop IAH/ACS as well [15]. ACS
typically occurs when resuscitation volumes are
greater than 275mL/kg during the first
24 hours or TBSA burned is larger than 60%
[21-22]. Patients with severe burn injuries
greater than 60% of TBSA, associated
inhalational injuries, delayed resuscitation, and
intra-abdominal injuries are at the highest risk
of developing IAH and ACS [23]. The
mortality rate of patients developing ACS is
50—84 %, even when treated [18, 24].

The effects of IAH/ACS in patients with
severe burns are multifactorial. Raised IAP can
lead to organ dysfunction and can affect all
organ systems. The use of excessive fluid
resuscitation in combination with increased
capillary permeability as a result of the
systemic inflammatory response to burn injury
makes these patients particularly vulnerable to
the development of IAH and ACS and
cardiovascular, respiratory, and renal system
dysfunction [15]. In severe burn patients, the
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kidneys are especially vulnerable to elevated
IAP-related injury [25].

Talizin TB at al. evaluated the frequency of
intra-abdominal hypertension in major burn
patients and its association with the occurrence
of acute kidney injury (AKI) [25]. A total of 46
patients were analyzed. Of these, 38 patients
developed IAH (82.6 %), thirty-two patients
(69.9 %) developed acute kidney injury. The
median time to development of acute kidney
injury was 3 days. The individual analysis of
risk factors for acute kidney injury indicated an
association with intra-abdominal hypertension,
use of glycopeptides, use of vasopressors [25].

The use of nephrotoxic drugs, such as
glycopeptides, is associated with direct kidney
injury and the consequent dysfunction of this
organ. Changing organic perfusion in the case
of circulatory instability, as evidenced in the
literature, is a risk factor for kidney injury [26].
The IAH patient also presents hemodynamic
changes with impaired renal perfusion [20]. An
association between AKI and higher 30-day
mortality in intensive care patients has been
found [25].

Since an elevated IAP affects renal blood
flow, urinary output is an unreliable index of
the preload and intravascular volume resulting
in the loss of an important physiologic
parameter.

Moreover, ACS as well as abdominal
decompression for ACS increases susceptibility
to multiple organ dysfunction syndrome
(MODS) for severe burn patients and may also
induce acute lung injury [18].

One should pay attention to the fact that
IAH/ACS might occur in patients without
circumferential 3rd degree burns of their trunk.
Burn patients with smoke inhalation may also
be at risk of fluid sequestration [21].

It is fundamental to: 1) recognize IAP and
ACS; 2) resuscitate effectively; and 3) prevent

the development IAP-induced end-organ
dysfunction and failure [27].
The WSACS medical management

algorithm for IAH/ACS is based on five
treatment options: 1) evacuation of intra-
luminal contents; 2) evacuation of intra-
abdominal space occupying lesions; 3)
improvement of abdominal wall compliance; 4)
optimization of fluid administration; 5)
optimisation of systemic and regional perfusion
[4].

According to WSACS recommendations if
patient has IAP>12mmHg  medical



management to reduce IAP should be started. If
IAP > 20 mm Hg and new organ
dysfunction/failure is presented, patient’s
IAH/ACS is refractory to medical management.
Strongly  consider  surgical  abdominal
decompression (GRADE 1D) [4].

But  management of ACS  with
decompressive laparotomies is associated with
significant morbility and mortality ranging from
50 % to 100 % [28].

Thus, the main thing is the prevention of
ACS. Key to the prevention of ACS is the early
recognition and treatment of I1AH [29-30].

Many burn physicians lack awareness of the
deleterious effects of raised IAP and do not
regularly measure it [29].

Resuscitation in the very first hours after a
burn is a key point in the treatment of severe
burn shock [31]. Judicious use of fluids and
avoidance of fluid over-resuscitation is the key
element in the prevention of secondary ACS.
Moreover, the choice of resuscitation fluid
among critically ill patients with burns may
have a clinical importance [22, 32].

There is no perfect resuscitation protocol
and studies have demonstrated that patients
frequently receive larger amounts of fluids than
required a patient. This condition recently
recognized as «fluid creep», a phenomenon
which may also be attributed to «opioid creepy.

Fluid creep is an iatrogenic phenomenon
resulting from misuse of the originally
described approaches to crystalloid
resuscitation. It is associated with massive
edema and compartment syndromes (orbital,
abdominal, and extremity compartment
syndrome) [18, 33-35].

It is currently unknown whether the
syndrome is an iatrogenic consequence of
excessive fluid resuscitation or an unavoidable
sequelae of the primary injury. A recent
systematic review of severely burned patients
concluded that the fluid resuscitation volume
was directly responsible for the development of
ACS. It exacerbates splanchnic edema leading
to an increase in gut permeability, bacterial
translocation, and increased intra-abdominal
pressure.  Resuscitation-related ACS is
associated with a mortality of 97 % when burn
size is greater than 60 % TBSA [12, 36-37].

Groups of burn patients that have been
identified in whom resuscitation requirements
are usually greater than the parkland Formula
predictions include patients with inhalation
injuries, electrical burns, those with additional
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injuries, patients with high alcohol or drug
intake, and those in whom resuscitation was
delayed. To avoid «fluid creep», the
resuscitation formulas have to be used only as
indicators for the initial fluid resuscitation rate.
This rate must be adjusted according to several
parameters, the most important and most
frequently used being urine output. According
to a survey of the American Burn Association
and the International Society of Burn Injuries,
94.9 % of respondents use urine output as the
main indicator of successful infusion therapy
[38]. This parameter should not be allowed to
exceed the recommended hourly urine output

range of 0.5 to 1ml/kg/h [27]. But in
overhydrated severely burned patients, a
decreased  urine  output may  reflect

overresuscitation and the onset of abdominal
compartment syndrome [35].

For patients with severe burn injury, it is
necessary to strive to restore microcirculation in
the shortest possible time, using the minimum
amount of fluid necessary to maintain the
physiological functions of the body. Both
insufficient and excessive amount of injected
fluid leads to the dysfunction of organs and
tissues, the development of multiple organ
failure (MOF).

Ivy has identified 250 ml/kg of volume
administration within the first 24 hours as a risk
factor for ACS [21]. Regular calculation of the
Ivy index will identify patients at risk of
developing ACS. However, in the eventuality
of a thick abdominal eschar, abdominal
distention is restricted, thus the critical point of
increased AP is reached with lesser increase in
intra-abdominal volume and IAH and ACS may
occur with lesser fluid resuscitation volumes
[10, 39].

Now novel resuscitation strategies in burn
patients to avoid IAH/ACS are evolving.
Recent evidence supports the use of hypertontic
sodium chloride solution and colloids enabling
less overall fluid volume resuscitation. Despite
efforts to minimize fluid administration many
patients end up grossly fluid overloaded leading
to IAH and ACS [22, 40].

Randomized studies have shown that
hypertonic lactated saline (HLS) or plasma-
based resuscitation requires less fluid and is
associated with a lower risk of IAH and ACS.
On the other hand, isotonic resuscitation was
associated with a 3.5-fold increased risk for
developing 1AH. [22].
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Treatment of burns with a hypertonic
solution reduced the secretion of cytokines by
cardiomyocytes, decreased their sensitivity to
the action of lipopolysaccharides against
cytokine secretion, and improved pumping
function [41].

Some authors add colloids to their
resuscitation regimen within the first 24h to
reduce the total resuscitation volumes.
However, this remains a debatable issue even
though there is growing evidence of its
usefulness. Despite  some  reservation
concerning the use of albumin in the early
phases of burn resuscitation, recent work
demonstrated a decreased mortality rate.

The use of only salt solutions can be limited
in cases where dehydration does not reach the
stage of reducing the volume of circulating
blood.

If dehydration progresses to the stage of
intravascular space reduction, then early
administration of colloids is necessary. And
later, saline solutions can be assigned to
rehydrate the interstitial space. It should be
noted that dehydration of the vascular space
occurs after interstitial dehydration, and the
injected salt solutions will immediately move to
the interstitial space before filling the vascular
sector.

Low molecular weight dextrans (dextran
40), native plasma, hydroxyethyl starch 130/0.4
are recommended as colloids. Also, glucose and
fructose solutions are included in the burn
shock infusion therapy.

The ratio of colloids, crystalloids, salt-free
drugs in patients with severe and extremely
severe thermal injury is an average of 1: 1: 1,
but is corrected according to the state of the
particular patient. The order of their
administration depends on the hemodynamic
parameters, especially the central venous
pressure [42].

There is also growing evidence that vitamin
C supplementation, in the early post-burn
period, seems to decrease the needed fluid
volumes.

A pronounced inflammatory response in
severe burn injury contributes to the release of
free oxygen radicals, which further impair the
microcirculation and contribute to the
development of interstitial edema [43].

Oxidative tissue damage as assessed by
increased myeloperoxidase (MPO) activity,
lipid peroxidation, and decreased levels of
glutathione levels in intestinal and hepatic
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tissue plays an important role in progression
from IAH to ACS. However, reperfusion of
decompressed tissue induces a more prominent
injury compared to ischaemia itself.
Reperfusion promotes generation of various
reactive oxygen metabolites via activated
neutrophils that cause increased microvascular
permeability, interstitial oedema, impaired
vasoregulation, inflammatory cell infiltration,
and parenchymal cell dysfunction and necrosis
[44].

Therefore, antioxidants, prescribed in burn
shock, binding free radicals, reduce vascular
permeability, improve the course of burn
disease, prevent the development of
complications, reduce damage to internal
organs [45].

Tanaka et al. found that adjuvant high dose
ascorbic acid (66 mg/kg/h  for  24h),
administered during the first 24h after thermal
injury, significantly decreased the amount of
fluid given compared to the control (patients
who received vitamin C required infusions of 3
ml/% of burn /kg, while patients who received
one Ringer's solution lactate, required 5.5 ml/%
of burn/kg of solutions per day [46].

High-dose vitamin C treatment (bolus
66 mg/kg and maintenance dose 33 mg/kg/hr)
reduces endothelial damage to sham burn
levels, whereas half the dose is inefficient.
High-dose vitamin C should be considered for
parenteral treatment in every burn patient [12].

Octreotide, a synthetic  somatostatin
analogue, has been shown to improve the
reperfusion-induced oxidative damage in rats
with ACS by reducing levels of MPO activity
and malondialdehyde and increasing levels of
glutathione when given before decompression.
Therefore, octreotide might ultimately be
shown to have a therapeutic role as a
reperfusion injury-limiting agent among
patients with IAH and ACS [47].

So, resuscitation of patients with severe burn
injuries should be aimed at the early restoration
of the circulating blood volume and
microcirculation using a minimum number of
solutions. This helps to prevent IAH, the
development of the ACS, MOF in patients with
severe burn injury.

Non-operative and percutaneous
interventions may be applied before surgical
decompression is considered. Nasogastric
decompression, the wuse of neuromuscular
blocking agents, prokinetic agents, enemas, or
colonic decompression, the removal of excess



fluid by ultrasound-guided percutaneous
drainage, or by a combination of continuous
veno-venous hemofiltration (CVVH) with
ultrafiltration and/or diuretics, are simple and
possibly effective tools to reduce IAP [3, 44].

Cheatham et al. [48] showed in 62 patients
with IAH/ACS treated with percutaneous
catheter ~ decompression  (PCD)  versus
traditional open abdominal decompression
(OAD) that both techniques were equally
effective.  Successful PCD therapy was
associated with either fluid drainage above
1,000 mL or a decrease in IAP of >9 mm Hg in
the first four hours post decompression. PCD
appears to be most effective in patients with
secondary ACS due to massive fluid
resuscitation in burns. Latenser et al. [49]
showed that PCD reduced IAP and prevented
ACS in 55% of burned patients . PCD is a
relatively simple technique, cost effective and
less invasive  then  OAD. Bedside
ultrasonography to identify intraperitoneal fluid
or blood is necessary [44].

Circumferential abdominal burn eschars
might also lead to ACS by producing a
tourniquet  effect. At  bedside, urgent
decompressive escharotomy of the abdominal
wall is a safe surgical procedure that provides
rapid relief of intra-abdominal pressure. It
improves ventilation, hemodynamic parameters,
and oxygen metabolism and can decrease
morbidity and mortality [27]. An escharotomy
of the trunk to improve abdominal wall

compliance should be performed early,
especially in the presence of 3rd degree burns
[18].

The open abdomen in trauma and non-
trauma patients has been proposed to be
effective in preventing or treating deranged
physiology in patients with severe injuries or
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critical illness when no other perceived options
exist. Its use, however, remains controversial as
it is resource consuming and represents a non-
anatomic situation with the potential for severe
adverse effects [50].

Although a midline laparotomy may make
wound management more difficult in
abdominal burn patients, it remains very
effective in reducing IAP.

Regardless of surgical decompression, it is
important to continue to measure IAP
postoperatively in order to recognize recurrent
IAH and/or ACS. The presence of abdominal
burns may pose specific challenges to the
management of the open abdomen with regard
to infectious complications. The presence of
significant protein loss via an open abdomen
needs to be considered [51]. Early enteral
and/or parenteral nutrition is of the utmost
importance in these hypercatabolic patients,
although recent literature results may advocate
the opposite in ICU patients with ACS [52-53].
However, strong emphasis needs to be placed
on the tremendous morbidity and high mortality
of an open abdomen in patients with burns [18].
Its use, therefore, should only be considered in
patients who would most benefit from it [50].

CONCLUSIONS

Intra-abdominal hypertension is a frequent
complication in severe burn patients requiring
massive fluid resuscitation. Development of
ACS in burn patients is associated with high
mortality. Prevention, early detection and
proper management may avoid this usually fatal
complication. Fluid resuscitation volume is
directly responsible for the development of
ACS in severe burned patients. Thus, optimal
fluid resuscitation can be the best prevention of
IAH and ACS.
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