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Aim: to present literature data on the importance of intra-abdominal hypertension in the pathogenesis of peritonitis.

Key points. Secondary purulent peritonitis is a severe and fairly common form of abdominal infection with high

mortality. According to statistics, hospitalization of patients with signs of local or diffuse peritonitis is more than 15 %
among patients with acute surgical pathologies. One of the factors in the development of complications and an unfa-
vorable prognosis for this disease is increased intra-abdominal pressure. To measure this indicator, a Foley catheter
inserted into the bladder is used in medical practice. According to reference values, the optimal level of intra-abdom-
inal pressure does not exceed 5 mmHg. A persistent increase in pressure of 12 mmHg and above indicates the devel-
opment of intra-abdominal hypertension. An increase in the level of intra-abdominal pressure indicates the progres-
sion of the inflammatory destructive process in the abdominal cavity and contributes to the development of multiple

organ failure with subsequent fatal outcome with untimely treatment. With an indicator exceeding 20 mmHg, there is

a risk of developing abdominal compartment syndrome. This condition is characterized by increased pressure in two

or more anatomical areas, which leads to decreased blood flow and subsequent tissue hypoxia. Intra-abdominal hy-
pertension also increases the risk of developing postoperative peritonitis in patients who have undergone laparotomy.
Conclusion. To predict the course of secondary diffuse purulent peritonitis, reduce the risk of complications and

mortality, it is necessary to focus on measuring intra-abdominal pressure as a mandatory manipulation in surgical

patients. Despite its general availability and ease of implementation, this technique allows assessing the severity

of organ dysfunctions.
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Llenb: npeacTaBuTb AaHHbIE IMTEPATYPbl O 3HAYEHMM BHYTPUOPIOLLHOM rMNnepTeH3nn B MaToreHe3e NnepuTtoHmTa.

OCHOBHbI€E NOJIOXEHUS. BTOPUYHbIM THOVHbIN NEPUTOHUT — TsXXesas U AOBOJIbHO YacTas dopma abaoMyHaNbHOM
NHPEKLMN C BbICOKOI NIeTaslbHOCTbO. COrlacHO CTaTUCTUYECKMM AaHHbIM FOCMUTaNIM3aLmMs NaUMeHTOB C NpuaHa-
KaMun MECTHOIO MU/ PasNINTOro NepuToHuUTa cocTaBnseT 6osee 15 % cpeamn NauMeHToB C OCTPLIMU XUPYPIrMYECKUMU
3abonesaHuaMn. OQHVM 13 GAKTOPOB BO3HUKHOBEHMS OC/IOXHEHWI 1 HeBIaronpuUsATHOrO NPOrHo3a npu 4aHHOM
3a60/1eBaHNM CIYXUT NOBbILLEHHOE BHYTPUOPIOLWIHOE AaBneHne. s u3aMepeHunst aHHOro rnokasaTensi B MeauumH-
CKOI NMpakTuke npumeHsieTcs katetep dosnesi, yCTaHOB/IEHHbI B MOYEBOW My3bipb. COrnacHo pedepeHCHbIM 3Ha-
YeHUAM ONMTUMAIbHbIA YPOBEHb MHTPaabA0MUHAIbLHOMO AABNEHUS HE NPEBbILLAET 5 MM PT. CT. CTOMKOE MOBbILLIEHMEe
0aBneHusi B 12 MM pT. CT. 1 BbilLe CBUOETENbCTBYET O Pa3BUTUM BHYTPUOPIOLLHOM runepTeH3nmn. HapactaHue ypoB-
HS BHYTPMOPIOLIHOIO JaB/IEHNS yKa3biBaeT Ha NPOrpeccupoBaHe BOCNaIMTEeNbHOro AeCTPYKTUBHOIO npouecca
B OPIOLLHOM NMOJIOCTU, @ TaKXKe CMOCOOCTBYET PA3BUTMIO NMOMOPTraHHON HeAOCTAaTOYHOCTM C NMOCIeAYOLMM JeTallb-
HbIM MCXOZOM MNPV HECBOEBPEMEHHOM JieyeHunn. MNpu nokasartene, npesbiwatowem 20 MM PT. CT., CYLLECTBYET Be-
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POSITHOCTb PasBUTUSA abAOMUHANBHOIO KOMMAPTMEHT-CUHAPOMA. [laHHOE COCTOSIHME XapakTepPU3yeTCs NMOBbILLEH-
HbIM JaBfIEHNEM B ABYX 1 60Nee aHaTOMUYECKUX OTAENAX, YTO MPUBOAMUT K CHUXKEHWNIO KPOBOTOKA 1 NMOCHeayoLLEen
rMNOKCUW TKaHen. Takke BHYTPUOPIOLIHASA rMnepTeH3ns NOBbILLAET PUCK Pa3BUTUS MNOCIEONEPALMOHHOIO NepUTo-

H1TA Yy NAUMEeHTOB, NepeHecLInx nanapoToMuio.

BaknoveHue. [ nporHo3a Te4eHMst BTOPUYHOIO pacrnpoCTPaHEHHORO FTHOWMHOMO NEPUTOHUTA, YMEHbLLEHUS PU-
cka BO3HUKHOBEHUSI OCNOXHEHWU 1 NIETaIbHOCTU HEOOXOAMMO aKkLEHTMPOBATb BHYMAHUE Ha N3MEPEHUN BHYTPU-
OPIOLLHOMO AaBNEHNS Kak 0693aTeNIbHON MaHUMNYNSLMW Y XUPYPridecknx 605bHbIX. HecMoTps Ha 06LLLe0CTYNHOCTb
1 MPOCTOTY B UCMOJIHEHUN, AaHHAasi MeToAMKa NO3BOJISET MPOU3BECTUN OLLEHKY TSXKECTM OPraHHbIX ANCHYHKLMINA.

KnioueBble cnoBa: nHTpaadbaoMmnHanbHas rmnepTeH3ns,

HOe faBneHne, abaoMUHabHbIA KOMMAPTMEHT-CUHAPOM

pacrnpoCTPaHEHHbI THOMHbIA NEPUTOHUT, BHYTPUOPIOLL-

KoHbAnkT MHTEepecoB: aBTopbl 3asBASIOT 00 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

Ana uutuposBanus: Yepaaxues [1.B., OunHHukoBa O.B., Tpodumosuy O.I., Hockos W.I-, Nepeosa O.B., KoBaneHko A.A. MNMoBbI-
LLIEHHOE BHYTPUOPIOLLIHOE AABJIEHNE KaK OJHO N3 3BEHLEB B MATOreHe3e BTOPUYHOIO PACNpPOCTPAHEHHOIrO FTHOMHOIO MEPUTOHUTA.
Poccumcknin xypHan raCTposHTEepOonorum, renatonoruun, kononpokronorun. 2024. https://doi.org/10.22416/1382-4376-2024-
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Introduction

Recent studies demonstrate high morbidity and,
as a result, mortality among critically ill patients
with acute abdominal pathology. Intra-abdominal
infections, which include peritonitis, rank second
among infectious diseases. Mortality among this
group of patients ranges from 5 to 50 % [1]. It was
found that in 2019, out of 1,300 autopsy reports,
there were 80 (6.15 %) cases with a pathological
diagnosis of the disease complicated by peritonitis.
According to the classification of secondary perito-
nitis, it is customary to distinguish serous, fibrinous,
purulent and other types, depending on the nature
of the contents of the abdominal cavity. Based on
statistical data, purulent peritonitis accounts for
35.28 % of cases [2]. Tt is important that when pa-
tients with diffuse peritonitis and abdominal sepsis
are admitted, increased intra-abdominal pressure is
observed in all cases, which is one of the key links in
the pathogenesis of this disease.

Intra-abdominal pressure is the pressure inside
the abdominal cavity, which normally does not ex-
ceed 5 mmHg. However, under some physiological
conditions (cough, heavy physical exertion, etc.), it
can reach 80 mmHg. Data from the World Society of
the Abdominal Compartment Syndrome (WSACS)
indicate that adult patients in critical condition al-
ready have increased intra-abdominal pressure [3,
4]. If this indicator is 12 mmHg or higher in two
consecutive measurements, intra-abdominal hyper-
tension may develop within 46 hours, which increas-
es the risk of mortality by 11 times. In addition,
rapid progression of intra-abdominal hypertension
leads to the development of abdominal compart-
ment syndrome, which is defined as intra-abdominal
pressure exceeding 20 mmHg [4]. This syndrome is
characterized by damage to two or more anatomical
sections (compartments), which leads to impaired
blood flow, against which tissue hypoxia develops.
Unlike intra-abdominal hypertension, abdominal
compartment syndrome is not classified by the level

of intra-abdominal pressure (IAP), since with the
development of this syndrome, a further increase in
IAP is not significant [5].

The World Society of Abdominal Compartment
Syndrome (WSACS) proposed 4 degrees of intra-ab-
dominal hypertension depending on the intra-abdom-
inal pressure indicator (Table) [6].

This classification is proposed to assess the pa-
tient’s condition for the purpose of further selection
of treatment tactics for surgical patients with in-
tra-abdominal hypertension [7].

Despite modern and rapid diagnostics, as well as
timely adequate surgical interventions, mortality in
this syndrome remains extremely high and amounts
to 38—71 % [6]. Moreover, against the background
of intra-abdominal hypertension syndrome, abdom-
inal sepsis and multiple organ failure may develop,
which also increases the risk of death. The overall
mortality among patients with abdominal sepsis var-
ies from 58.06 to 84 %, which is a high figure. At
the same time, almost half of the patients (48.39 %)
have intra-abdominal hypertension [8].

Pathophysiology of intra-abdominal hypertension

A persistent increase in intra-abdominal pressure
leads to disruption of most organ systems: cardio-
vascular, respiratory, nervous, and urinary. Also, in-
creased TAP leads to disruption of the gastrointesti-
nal tract [6]. Increased intra-abdominal pressure has
no specific symptoms; it is characterized by various
manifestations (Fig.).

Intra-abdominal hypertension has a significant
impact on the cardiovascular system, which oc-
curs due to compression of the abdominal blood
vessels, especially the inferior vena cava and aor-
ta. Obstruction of blood flow in the inferior vena
cava leads to a decrease in venous return of blood to
the heart. To increase venous return, compensatory
mechanisms are activated in the form of an increase
in heart rate. Thus, when the vessels are compressed,
systemic vascular resistance increases, afterload on the
heart increases, which causes myocardial overload and
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Table. Grades of intra-abdominal hypertension

Tabauua. Crenenu BHYTPUOPIONIHOM TUIIEPTEH3NN

Grades / Cmenenu Tt Do e S o
Grade 1 / 1-2 cmenenw 12—15
Grade 2 / 2-a cmenenw 16—20
Grade 3 / 3-s2 cmenenw 21-25
Grade 4 / 4-2 cmenens >25

the development of heart failure. Acute heart failure
contributes to a decrease in renal perfusion and arterial
filling, activation of the renin-angiotensin-aldosterone
system and the sympathetic nervous system [9, 10].

In addition to the cardiovascular system, the re-
spiratory system is also negatively affected. Due to
the increase in IAP, the diaphragm is displaced up-
ward into the chest cavity. This leads to an increase
in intrathoracic pressure, and then to compression of

the lungs, impaired breathing, gas exchange, a de-
crease in the indicators of external respiration func-
tion (respiratory volume, functional vital capacity
of the lungs), a decrease in lymphatic drainage and,
as a result, to an increased risk of pulmonary edema.
Also, compression of the lungs and limitation of air
flow into the alveoli lead to the development of alve-
olar atelectasis. All these processes contribute to the
development of respiratory failure [2, 11].

CARDIOVASCULAR SYSTEM
« Inferior vena cava compression —
— decreased venous return to the heart,
— heart failure,
+ Aortic compression —
— increased systemic vascular resistance,
— increased afterload on the heart

CEPLE4YHO-COCY/UCTASI CACTEMA
e COasrieHue HuxHel nornol eeHbl —
— YMeHbWeHUe 8eHO3HO20 8038pama K cepouy,
— cepdeyHasi HedocmamoYHocmb
e COasneHue aopmbl —
— [108bILIEHUE CUCMEMHO20 COCYOUCMOZ0 COMPOMUEIeHUs,

— y8enuyeHue rnocmHazpy3sku Ha cepouye /

\

RESPIRATORY SYSTEM
Cranial displacement of the diaphragm —
— increased intrathoracic pressure,
— compression of the lungs,
— respiratory failure,
— respiratory failure

AbIXATEJIbHASI CACTEMA
CmeweHue duagbpacMbl KpaHUarnbHoO —
— [108blUWEHUE 8HYmpuepyOHO20
OasrneHus,

— cOas/ieHue f1eeKux,
HapyweHue ObiXxaHus,
vblxamenbl-iaﬂ Hedocmamo4Hocmb

—

/

NERVOUS SYSTEM
Increased intrathoracic pressure —
— increased pressure in the inferior vena cava,
— decreased absorption of cerebrospinal fluid,
— increased intracranial pressure, decreased cerebral
perfusion pressure

HEPBHASI CUCTEMA
Yeenu4yeHue eHympuzpyOHo20 0asneHus —
— ysenu4eHue dasrieHuUs 8 HUXHel rosoll eeHe,
— YMeHbWeHUe 8cacblgaHUsi TUKSOpa,
— ysenu4yeHue 8Hympu4epenHozo dasneHus,
@)Keﬁue yepebparnbHO20 nepghy3UOHHO20 éaeneHLy

INCREASED
INTRA-ABDOMINAL
PRESSURE

TOBBILLEHHOE
BHYTPUBPIOLLIHOE
HABJIEHVE

LIVER

Decreased portal blood flow —
— liver failure,
— metabolic acidosis

MEYEHb
YMeHbuweHuUe Kposomoka 6 80pOMHoU eeHe —
— re4yeHo4YHasi Hedocmamo4YHoCma,
— Memabonu4eckull ayudo3

/ GASTROINTESTINAL TRACT
« Impaired intestinal perfusion —
— ischemia, edema, obstruction
« Damage to the mucous membrane
— bacterial translocation,
— sepsis
JKENY[JOYHO-KNLLEYHbBIA TPAKT
o HapyweHue nepghby3uu KUWEYHUKa —
— UWEeMUs], OmeK, HeMpPoxoouMocms
o [lospexdeHue crusucmoli 060/104KU
\-» bakmepuarnbHasi mpaHCrIoKayusi, /

— cericuc

URINARY SYSTEM
Kidney compression —
— decreased glomerular filtration rate,
— renal failure
MOYEBbBIAEJIUTE/IbHASI CACTEMA
CoasrneHue rnoyex —
— YMeHbWeEHUE CKopocmu KiTy6o4Kosol ghurnbmpayuu,
— [104e4YHass HedocmamoyHOCMb

Figure. Pathophysiology of intra-abdominal hypertension

Pucynox. llatodusnonoruss BHyTpUOPIONIHOI rUNepTeH3NN
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One of the earliest signs of intra-abdominal hy-
pertension is oliguria and acute kidney injury. Due
to compression of the renal parenchyma, the glomer-
ular filtration rate decreases, and “renal compart-
ment syndrome” appears, which is characterized by a
decrease in renal arterial blood flow with increased
renal venous pressure and vascular resistance, which
leads to ischemia and, ultimately, to renal failure [9,
12, 13]. A study by J. Sun et al. showed that the
incidence of acute kidney injury is higher in patients
with intra-abdominal hypertension than without it
[14]. S. Agrawal et al. established a link between
intra-abdominal hypertension in patients with com-
bined kidney diseases and an 11-fold increase in mor-
tality, compared with patients without persistent
increased intra-abdominal pressure [15]. Pre-existing
chronic kidney disease is a negative prognostic factor
in patients with peritonitis [16].

Intra-abdominal hypertension is characterized by
a significant decrease in the blood supply to the ab-
dominal organs, impaired intestinal perfusion, caus-
ing ischemia, then edema and intestinal obstruction
[13]. A sustained increase in pressure of more than
25 mmHg for 60 minutes causes impaired blood flow
in the mucous membrane even in successfully resusci-
tated patients. This leads to the translocation of bac-
teria through the damaged barrier of the intestinal
mucosa, which worsens the patient’s condition. The
risk of sepsis and septic shock increases [2].

Also, intra-abdominal hypertension leads to an
increase in pressure in the inferior vena cava, then
in the lumbar venous plexus, which leads to a de-
crease in the absorption of cerebrospinal fluid, an
increase in intracranial pressure and a decrease in
cerebral perfusion pressure. There is a connection be-
tween intra-abdominal, intrathoracic and intracrani-
al pressure — with an increase in TAP, intrathoracic,
pleural and central venous pressure increases, which
leads to a decrease in venous outflow from the brain,
an increase in intracranial pressure and the develop-
ment of edema [13].

A constant increase in TAP leads to a decrease
in blood flow in the hepatic artery and portal vein,
while the liver’s ability to regulate blood flow is
impaired, liver failure develops, which is manifested
by a decrease in the excretion of lactate from plasma,
leading to metabolic acidosis. In addition to hemo-
dynamic changes, hepatocyte necrosis develops [2].

Due to the complex effect on various organ sys-
tems, the clinical manifestations of intra-abdominal
hypertension are varied: abdominal pain and a feel-
ing of heaviness or fullness in the abdomen; an in-
crease in abdominal volume; tension of the anterior
abdominal wall; oliguria or anuria; increased central
venous pressure; hypo- or hypertension; tachypnea;
orthopnea; dyspnea; hypercapnia; organ failure, etc.
Without direct measurement of IAP, all this compli-
cates diagnosis [2].

According to clinical examination, it is often dif-
ficult to diagnose intra-abdominal hypertension and

determine its degree. Therefore, it is preferable to
use the “gold standard” — measurement of IAP us-
ing a Foley catheter installed in the bladder. This
method is performed through the bladder with the
introduction of 25 mL of sterile saline. The units
of measurement are millimetres of mercury (mmIHg),
the parameter is determined at the end of exhala-
tion in the supine position. It is necessary to ensure
the absence of abdominal muscle contractions, hav-
ing previously zeroed the sensor at the level of the
midaxillary line, which is the zero-reading level, ac-
cording to WSACS standards [17].

Also, based on the WSACS recommendations, in
critically ill patients with risk factors for intra-ab-
dominal hypertension or abdominal compartment
syndrome, TAP should be measured every 4—6 hours.
Continuous monitoring of parameters is possible but
is currently not standard practice [18].

Intra-abdominal hypertension and secondary
diffuse purulent peritonitis

Some studies have established a relationship be-
tween an increase in IAP and the progression of the
inflammatory process in the abdominal cavity, ret-
roperitoneal space, and the development of signs of
multiple organ failure. This relationship was con-
firmed by an analysis of the results of monitoring
intra-abdominal and abdominal perfusion pressure
in patients in the postoperative period by measur-
ing with a Foley catheter. Additionally, clinical
and laboratory indicators of peritonitis, intestinal
paresis, and purulent-septic complications were de-
termined [8, 19].

In the study by V.F. Zubritsky et al., a 100 %
relationship was established between the presence of
intra-abdominal hypertension in patients with dif-
fuse peritonitis and abdominal sepsis. The authors
determined a statistically significant direct positive
correlation between the level of TAP and the preva-
lence of the inflammatory process in the abdominal
cavity and retroperitoneal space (p < 0.05). In the
first day after laparotomy, a reliable decrease in IAP
and normalization of a number of indicators were
noted: a decrease in pulmonary hypertension, dia-
stolic load, as well as an increase in stroke volume
and arterial pressure [8].

Increased IAP correlated with worsening of the
integrated assessment of the severity of the condition
according to the APACHE II and SOFA scales in
291 patients in the postoperative period. Such pa-
tients required urgent surgical intervention [19].

V.M. Timerbulatov et al. in a retrospective study
assessed the effectiveness of treatment depending on
the TAP indicators. The first stage was a retrospec-
tive analysis of the medical records of 201 patients.
Based on this, the main group was formed, where
the consideration of IAP indicators and the con-
centration of blood lactate were the main criteria
for choosing a treatment method. The second stage
was a retrospective analysis of the medical records
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of 196 patients, who formed a comparison group.
These patients were treated with traditional meth-
ods, without monitoring TAP. In the course of this
study, it was found that monitoring the indicators
allowed for timely surgical decompression of the ab-
dominal cavity, and this ensured a decrease in mor-
tality among patients [20].

In a prospective observational study, P.N.
Kumar et al. found that among 40 patients with
perforated peritonitis, 65 % had elevated IAP
of 13.73 + 4.30 mmHg upon admission, which corre-
sponds to Grade 1 intra-abdominal hypertension. A di-
rectly proportional relationship was also noted between
the increase in TAP and the deterioration of the SOFA
(Sequential Organ Failure Assessment) score, which
was developed to predict the outcome in diffuse pu-
rulent peritonitis [15, 21]. The use of the assessment
scale is based on the analysis of the state of several
organ systems. The level of blood oxygenation charac-
terizes the state of the respiratory system, the number
of platelets characterizes the blood coagulation system,
the value of arterial pressure — the state of the car-
diovascular system, the level of creatinine or diuresis —
the state of the urinary system. A tendency of the sum
of points towards the maximum value indicates a high
probability of a fatal outcome [22].

A high frequency of intra-abdominal hypertension
in peritonitis was identified by S.R. Jampani et al.
In addition, its relationship with the progression of
organ failure was noted, so the authors concluded
that early detection of intra-abdominal hypertension
and timely intervention are necessary to reduce mor-
bidity and mortality rates [23].

R. Kidwai et al. observed an increase in the de-
gree of intra-abdominal hypertension in most patients
6 hours after surgery for intestinal obstruction and
gastrointestinal perforation, and a decrease in subse-
quent measurements after 12 and 24 hours. Patients
with intra-abdominal hypertension had severe organ
dysfunction, with the cardiovascular (40.7 %) and
renal systems (39.3 %) suffering the most [24].

The development of increased TAP in the early
postoperative period may increase the risk of postop-
erative peritonitis. As shown in the study by A. Basu
et al., serial measurements of IAP in patients with
secondary peritonitis revealed intra-abdominal hy-
pertension in 41 % of cases in the postoperative pe-
riod. Postoperative peritonitis developed in 20.5 %
of patients and TAP was significantly increased
(p = 0.002) during the immediate postoperative peri-
od. Thus, monitoring the dynamics of IAP changes in
the postoperative period may help to make a timely
decision on the need for early relaparotomy [25].

Intra-abdominal hypertension and abdominal
compartment syndrome are serious complications of
peritonitis, and, in this regard, B.Sh. Gogia et al.
propose to include IAP measurement in the manda-
tory list of monitored parameters in surgical patients,
primarily to reduce mortality, since in the absence of
early diagnosis of abdominal compartment syndrome,

which is based on TAP monitoring, mortality reaches
100 % [7].

Due to its systemic effects, intra-abdominal
hypertension worsens the course of many diseas-
es, including peritonitis. Sh.N. Kadirov, studying
the dynamics of intra-abdominal pressure in acute
small intestinal obstruction complicated by perito-
nitis, predicted the development of postoperative
complications and the outcome of the disease. The
study revealed that one of the signs of this obstruc-
tion was persistently increased IAP at the time of
admission. Further, the author noted the relation-
ship between intra-abdominal hypertension and
the development of complications that required re-
laparotomy. When analyzing the dynamics of the
indicators, two features were revealed — IAP de-
creases to normal on the second day of the postop-
erative period in the uncomplicated course of the
disease and, conversely, increases with the devel-
opment of complications [26].

In patients with secondary diffuse purulent
peritonitis and abdominal compartment syndrome,
a decrease in IAP promotes regression of disor-
ders, but is accompanied by such a complication as
ischemic reperfusion syndrome, in which the res-
toration of microcirculation in the intestinal wall
promotes translocation of infection into the gener-
al bloodstream, which in turn leads to the develop-
ment of generalized abdominal infection. Despite
the reduction in manifestations of systemic disor-
ders with normalization of IAP, a sudden decrease
leads to the appearance of signs of multiple organ
dysfunction and septic shock. Thus, monitoring
the level of this indicator is necessary for timely
and correctly selected treatment [27].

Conclusion

Intra-abdominal hypertension worsens the prog-
nosis of secondary purulent peritonitis due to devel-
oping complications and increases the risk of mortal-
ity if assistance is not provided in a timely manner.
As a result, the course of the disease is complicated
by the development of multiple organ failure, pri-
marily the cardiovascular, respiratory and urinary
systems, gastrointestinal tract, and central nervous
system. Thus, to predict the course of secondary dif-
fuse purulent peritonitis, it is necessary to measure
intra-abdominal pressure. Monitoring intra-abdomi-
nal pressure indicators allows for timely surgical de-
compression of the abdominal cavity, which reduces
the time before the start of surgery, the time to elim-
inate organ dysfunction and improves the patient’s
recovery in the postoperative period. Monitoring the
dynamics of intra-abdominal hypertension helps to
decide on the need for repeated laparotomy to pre-
vent complications. That is why in modern surgical
practice in this category of patients it is important
to consider measuring intra-abdominal pressure as a
mandatory manipulation [28].
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