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Wieviel Prozent der Patienten auf der Intensivstation haben eine

intraabdominelle Hypertonie?
8%

51% 37%

20% 50%
4%
75%
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Definitionen

K

INTRAABDOMINELLER
DRUCK

INTRAABDOMINELLE
HYPERTONIE

luzerner kantonsspital

LUZERN SURSEE WOLHUSEN

ABDOMINELLES
KOMPARTMENTSYDNROM



luzerner kantonsspital

LUZERN SURSEE WOLHUSEN

Intraabdomineller Druck

Steady-State Druck in der abdominellen Hohle

Norm: 5-7mmHg bei kritisch Kranken

Gesunde <bmmHg

Schwangere oder Adipositas 7-12mmHg
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Grad I: IAP 12-15mmHg
Grad II: IAP 16-20mmHg
Grad llI: IAP 21-25mmHg
Grad IV: IAP >25mmHg

Intraabdominelle Hypertonie

- B1AH developed after day | -

IAH = 81/491 (16.5%) G

(2]

100 B1AH on day of admission 100 g

IAH = 159/467 (34.0%) QE

= 5

< O + @ = ]AH atany day b~

= 80 IAH = 240/491 80 é-

z ® 90-day mortality <

2 3

§ 0 - O TN ® g

s P T T — ® %

‘.5 -' 55.6 \:

_§ 40 0 S

>

£ i =

g )

Z { 20 =

o

=

=3

Bl .

0 0 <=
Gradel Grade 1l Grade 111 Grade IV

Intra-abdominal hypertension

Reintam Blaser A et al; Incidence, Risk Factors, and Outcomes of
Intra-Abdominal Hypertension in Critically Il Patients-(IROI Study).
Crit Care Med. 2019
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Abdominelles Kompartmentsyndrom

Andauernde Erh6hung des IAP = 20mmHg mit
neu aufgetretener Organdysfunktion oder
Organversagen
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Inzidenz

= 50% der Patienten haben eine intraabdominelle - 61 (1) @15 (81) @85 @85 €8N (89
Hypertonie wahrend des IPS-Aufenthaltes " ey oo B EHEE
. : : — : X @3 — [
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Day after ICU admission

Reintam Blaser A et al; Incidence, Risk Factors, and Outcomes of Intra-Abdominal
Hypertension in Critically lll Patients-(IROI Study). Crit Care Med. 2019



Wie messen wir das?

Blasendruckmessung

= |n Flachlage

=  Ohne Anspannung der
Bauchmuskulatur

= Transducer/Nulllinie H6he Crista
illaca und mittlere Axillarlinie

= endexspiratorisch

Kuhn A et al. Intraabdominelle Druckmessung —... Dtsch Med
Wochenschr 2021
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Cave sehr fehleranfallig!

Supine

Head of bed 30"

e

Head of bed 45~

Feet up and head of
bed elevated

>

Feet up and supine

Trendelenburg
45°

VS

Anti-Trendelenburg
45

&
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Wann messen wir?

= Ab Eintritt, wenn Risikofaktoren vorliegen

= |m Verlauf bei Neuauftreten oder Fortschreiten eines Organversagens

= Bel klinischem Verdacht

o Eine prospektive Studie bei postoperativen IPS-Patienten zeigte, dass Arzte*innen weniger als 50%
der Patienten mit einer intraabbdominellen Hypertonie mit der klinischen Untersuchung erkannten

Sugrue M, Bauman A, Jones F, Bishop G, Flabouris A, Parr M, Stewart A, Hillman K, Deane SA. Clinical examination is an inaccurate predictor of intraabdominal pressure.
World J Surg 2002; 26: 1428-1431 [PMID: 12297912 DOI: 10.1007/s00268-002-6411-8]
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Risikofaktoren

verminderte vermehrter vermehrter

Bauchwand - intraluminaler intraabdominaler viszerale Odeme
Compliance Inhalt Inhalt

paralytischer und mechanischer lleus | akute Pankreatitis massive Volumengabe
abdominale Chirurgie noher APACHE  Score
Bauchlage, sitzende Position

mechanische Ventilation

andere

Hamato-/ Pneumoperitoneum

Damage control Laparotomie

10
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Abdominal Compliance

Reshaping Pressurisation

—TTTY Y

Reintam Blaser A et al.. Abdominal compliance: A bench-to-bedside review. J Trauma 1
Acute Care Surg. 2015 May;78(5):1044-53
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- Maximal stretched AV
--== Baseline IAV

Subcutaneous fat Visceral fat

Intra visceral adiposity  Extra visceral adiposity
Subcutaneous fat is scant Subcutaneous fat is scant
and intra abdominal fat and Iintra abdominal fat
is thick (gynoid) 5 scant (android)

12
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Fallbeispiel

= (3-jahriger Patient

= BMI 30 kg/m2

= 2. POD nach elektivem nicht abdominellem chirurgischen Eingriff

= Hypoxische Ateminsuffizienz
o High Flow FiO2 80-100%

= Abdomen prall, letzter Stuhlgang nicht bekannt, chronische Obstipation
= Erste Blasendruckmessung: IAP 24mmHg
= Kein Fieber, Laktat normwertig

13



Klinik
ICP A~ CPP\ (=MAP-ICP)

Altered mental status
Encephalopathy

Metabolic disturbances

Adrenal insufficiency Tachycardia, MAP=
\ CVP A PCWP A
SVRAMCOV
Intrathoracic pressure & /1 Venous return ¥
PIP AP, AN Cy ¥ SPVA > SWA > PPVA
p:0, ¥ p,CO, 1 i
QJQ: ¢ VJV( ¢ EVLW ¢ Nausea -vomltmg
Gastroparesis - GRV A
Liver function tests M Gastro-esophageal reflux
Portal blood flow ¥ Renal blood flow ¥
Lactate clearance W RVP NRVR A
Mitochondrial function ¥ GFR W AKI A
Naand H,0 retention

Celiac blood flow ¥

SMA blood flow ¥
Mucosal blood flow ¥
pH, ¥ = APP ¥ (=MAP-IAP)

Oliguria/anuria

Rectus sheath blood flow ¥
Lower extremity weakness or numbness

Kombination hypoxische Ateminsuffizienz und IAH erhéht die

28-Tag-Mortalitat

Regli A, Reintam Blaser A et al. , J Crit Care2021

Arway pressure (cm H,0)

’-or (‘Gﬂ

P,CO, (tom)

Olofsson PH et al. Gastrointestinal microcirculation and cardiopulmonary function during experimentally

@ End-inspiratory airw ay pressure

3

10

e P .col

Pro(0) 10 20 30 40 50 Post(0)
Intraabdominal pressure (mm Hg)

b Thoracic compliance

75

74

7.3

72

71

d Oxygen saturation, $,0,

0
Pre (0) 10

20 30 40 50 Post(0)
Intraabdominal pressure (mm Hg)

increased intra-abdominal pressure. Crit Care Med 2009; 37: 230-239

..,
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Altered mental status

Encephalopathy

Metabolic disturbances
Adrenal insufficiency Tachycardia, MAP=
CVP A PCWP A b Renal cortex
SVRAMCOV .
Intrathoracic pressure A O Venous return -
PIP APy D Cop ¥ SPVA > SWA > PPVA

p,0, ¥ p,CO, M
QJQ, M VgV, M EVLW A

Nausea - vomiting
Gastroparesis - GRV A
Gastro-esophageal reflux

Renal cortex perfusion (% of pre)
-

Liver function tests A v
Portal blood flow ¥ Renal blood flow ¥
Lactate clearance W »

Mitochondrial function ¥

RVP A RVR A
GFR W AKI A
Na and H,0 retention Pre(0) 10 20 30 40 50 Post(0)
Intraabdominal pressure (mm Hg)

Celiac blood flow W

SMA blood flow ¥
Mucosal blood flow ¥
pH, ¥ = APP ¥ (=MAP-1AP)

Oliguria/anuria

Rectus sheath blood flow ¥
Lower extremity weakness or numbness

15
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Contents lists available at ScienceDirect B
Critical

Journal of Critical Care @

journal homepage: www.journals.elsevier.com/journal-of-critical-care

Impact of intraabdominal hypertension on kidney failure in critically ill M)
patients: A post-hoc database analysis o

Kaspar F. Bachmann, MD *®*, Adrian Regli, MD, PhD “®¢, Merli Mandul, MSc "¢, Wendy Davis, MPH, PhD ¢,
Annika Reintam Blaser, MD, PhD *®, on behalf of the IROI and iSOFA Study Investigators

A

-
]

O
o

O
o

o
>

o
N

Probability of kidney failure

o

0 2 4 6
Cumulative days with IAH grade Il or more
16
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Klinik -kantonsspital

ICP -~ CPP ¥ (=MAP-ICP) LUZERN SURSEE WOLHUSEN
Altered mental status

Encephalopathy

Tachycardia, MAP=
CVP M PCWP A
SVRMCOV
Venous return ¥

2

Metabolic disturbances
Adrenal insufficiency

Gastric mucosa perfusion (% of pre)
2

Intrathoracic pressure P
PIP NP, N Cop V¥ SPVAN > SVWAN > PPVA o
p,O, ¢ p,CO, » L C Small bowel mucosa
QJQ, M VgV, N EVLW A Nausea - vomiting 120
Gastroparesis - GRV P |
iver fonction tests A Gastro-esophageal reflux 3 1
Portal blood flow ¥ Renal blood flow ¥ § w0
Lactate clearance W RVP MRVR AN i
Mitochondrial function ¥ GFR ¥ AKI D 5 60
Na and H,0 retention 2
Celiac blood flow ¥ ” i ®
SMA blood flow WV Oliguria/anuria = 20
Mucosal blood flow W i
pH, ¥ =~ APP \ (=MAP-IAP) Rectus sheath blood flow ¥ 0
Lower extremity weakness or numbness 120 i Colen mmone

b
]

APP (abdominal perfusion pressure) = MAP-IAP

optimal 50-60mmHg

Colon mucosa perfusi on % of prej
2

17

Pre (0) 10 20 30 40 50 Post{0)

Intraabdominal pressure (mm Hg) .



Klinik

Metabolic disturbances
Adrenal insufficiency

Intrathoracic pressure
PIP NP, N Cyn V¥
PO, ¥ p,CO, N
Q/Q, M VgV, N EVLW A

Liver function tests M
Portal blood flow ¥
Lactate clearance W

Mitochondrial function ¥

Celiac blood flow ¥
SMA blood flow ¥
Mucosal blood flow ¥
pH, ¥ - APP ¥ (=MAP-IAP)

ICP - CPP ¥ (=MAP-ICP)
Altered mental status
Encephalopathy

Tachycardia, MAP=
CVP A PCWP A
SVRMNCOV
Venous return W
SPVA > SVWA > PPVA

Nausea - vomiting
Gastroparesis - GRV P
Gastro-esophageal reflux

Renal blood flow ¥
RVP M RVR D
GFR ¥ AKI A

Na and H,0 retention

Oliguria/anuria

ectus sheath blood flow ¥
Lower extremity weakness or numbness

120

d Mean arterial blood pressure

Ha)
H

- - =
o [ =] [=]

Arterial blood pressure (mm

Pkt
o

S

C Stroke volume

8 g g 2

Stroke vol ume {mil)

@ Systemic vascular resistance

@ ¥

Pre(0) 10 20 30 40 50 Post(0)

e drmen e

Heart rate (beats/min)

g &

e 8 88 8
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d Heart rate

f Central venous pressure

Pre (0) 10 20 30 40 50 Post(0)

Irdrambdmmin=al rmescrs domees bdeb
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Fallbeispiel

= |ntubation

= CT. Dilatiertes Zokum mit meteoristischem Kolon und ausgedehnter Koprostase. Kein
Dunndarmileus. Kein Hinweis auf Darmischamie. Bilaterale Atelektase.

19




2 105 (ibermittelte Antworten

Canren Sisden Welche therapeutischen Schritte folgen nun wenn Laxantien alleine

QR oder nicht helfen?
verwenden Sie

den Link, um
teilzunehmen

8%
Chirurgische
Dekompression

e 80%

E':" ' Koloskopische Dekompression
-

7% 6%

L
— Percutane Flachlage
Drainage ung

https://forms.office.
com/e/94rkcyXnT9

O Link kopieren
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Fallbeispiel

_————

10.01

J7:00 19:00

11.01

07:00

19:00

19:00

13.01

07:00

19:00

15.01

07:00

19:00

19:00
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geblant; hart

-3
=431 =57
(=0.4) {=0.1)
200
(2.1)
D 1'255
{12.9)
=-156.9 =-1"249.3

» 28spanni

fehiend
- renienc
\ hypoakiiv
. fehlend

fenlent
\ fehlend

=708
(=7.3)

770
(7.9)

=-62.1

gespannt:

hypoaktiv
fehlend
hypoaktiv
fehiend

[

- o . o . - ) - O S S O O S . . S .
| =

geol3ht
Ja @

hochsteh
fehiend

Gl Symptome

X Gastrointestinal (IDL)
gespannt Abdomen Inspekton
\ gespannt gespannt | gespannt;... gespannt.._.  gespannt gebi3ht: g .., hart gesp gespannt; Abdomen Palpation
J= Fistulenz

Typ 7 Typ 7 Typ 7 Snistol Stuhl Skala

fehiend \ fehiend hypoaktiv hypoaktiv | hypoaktiv hypoaktiv Darmgerausche ROQ

fehlend \ fehlend hypoaktiv hypoaktiv \ hypoaktiv hypoaktiv Darmgerausche LOQ

= o fehlend hypoaktv hypoakt « hypoaktiv fehlend Darmgerausche RUQ
\ fehlend fahiand hypoaktiv . hypoaktiv Darmgerausche LUQ

e 2 > - G A 2 2mog
. 1'550.4 = 1'427 1'525
=1'283 = 1'092
{=13.2) 52, =140 (= 11.2) it
D> DT pem -
805 917 800 702
8.3) (9.4) 2.2) 7-2) 1230
{13.3)
= #478 +633.4 = +627 = +390 +235

Perfusion 3

NIBP mmHg

1 =3
L ‘

- . N




Patient has IAP > 12 mm Hg
Begin medical management to reduce IAP
(GRADE 1C)
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[ Measure IAP at least every 4-6 hours or continuously. ]

Therapie
Titrate therapy to maintain IAP < 15 mm Hg (GRADE 1C)

Ahbdominal
Compartment l l l

Society

Evacuate intra-

Evacuate intraluminal
abdominal space

contents

Improve abdominal Optimize fluid

Optimize systemic /

wall compliance adminstration regional perfusion

occupying lesions

i ( i [ Ensure adequate | [ Avoid excessive fluid | 5
Insert nasogastric Abdominal ultrasound sedation & analgesia ttation GMMMQd fluid
- | and/or rectal tube | [ to identify lesions ] L (GRADE 1D) I ‘(G“RADEU“ 20) resuscitation
3 [ Initiate gastro-/colo- | [ Remove constrictive | [ Aim for zero to ) *
prokinetic agents dressings, abdominal negative fluid balance
. . 0
— — Wirmremmr Wi \ R (e - Dekompression: 81% der
b onteral tomography to Trendelenberg hypertonic fluids, monitoring to guide i i
- nutrition | [ e L i I sk J MRoding fo g C|.’.1II’. Dekompressmn
g < T — ——— kdnnen verhindert werden
ercutaneous remov: oug
M??Rﬁgew cRhele rakiage icicious dikiresis Cheatham ML et al. , Chest 2011
(] § | (GRADE 2C) § once stable i
& [ Consider colonoscopic 1 [ Consider surgical Consider ( Consider i
decompression evacuation of lesions neuromuscular hemodialysis /
3 § (GRADE 1D) U (GRADE 1D) blockade (GRADE 1D) ultrafiltration
Discontinue enteral
nutrition

If IAP > 20 mm Hg and new organ dysfunction / failure is present, patient's IAH / ACS is refractory to medical management. Strongly
consider surgical abdominal decompression (GRADE 1D).

Step 4

22
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10.01 11.01 12.01 13.01 14.01 15.01 16.01 Spaltenintervall 12 Stunden 3
19:00 07:00 19:00 07:00 19:00 07:00 19:00 07:00 19:00 07:00 19:00 07:00
Gl Symptome ¥
Perfusion w = A
30 - 30 NIBP mmHg
25— 4, e NIBPm
% . mmHG ART mmHg
A )4:28 11.0 - ’ - " 'y
20— 24 o 11.01 20 ARTm mmHg
a5 . : x : 8 E — 15 ZVD mmHg
10 — _ 10 PEEP mbar
IAP mmHG
s = IAP cmH20
0o — —0
s (mmHG)
Vasoaktiva ¥
Einfuhr/Ausfuhr = A
PEN |
2.(93109)'7 Kurzinfusion
— 1813.3  Enteral
1'550.4 =~ 1" 1525
=~ 1283 = 1'427 ; 1235 (18.7) Sonsti
= (16) (= 14.7) =~ 1'092 (15.7) ges l
=~ (=13.2) = 12.7
(=0.1) ] > P> D > — [>— > — D Oral
Urin
770 805 917 800 702 830 795 Emesis/Nasogastral
P 4255 (7.9) (8.3) (9.4) (8.2) (7.2) 1290 (8.5) (8.2) 1515 = g
(12.9) (13.3) (15.6) Drainagen
Andere l
Stuhlgang
‘ g 100+~ 104 SpO2 % | - |
o g A LA, dua et o o a g B
1 o2 -
]ﬂ ,7[ O2 High_.. vmin

[~ 76 FiO2 %
PEEP mbar
-5 paO2/F ... mmiHg

-
o[0 I8

30+




Therapie

Step 4

Patient has IAP > 12 mm Hg
Begin medical management to reduce IAP
(GRADE 1C)

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

Evacuate intraluminal

contents

|

Evacuate intra-
abdominal space
occupying lesions

.

Improve abdominal Optimize fluid

wall compliance adminstration

Optimize systemic /
regional perfusion

Insert nasogastric Abdominal ultrasound ml i m Avoid exce_:::v;nmu Goal-directed fluid
| and/or rectal tube to identify lesions (GRADE 1D) I(G“RADEU“ 20) resuscitation
[ Initiate gastro-/colo- | [ Remove constrictive Aim for zero to )
prokinetic agents dressings, abdominal negative fluid balance
(GRADE 2D) L eschars | | by day 3 (GRADE 2C) |
Miokrize enteral [ Abdominal computed Consider reverse Resuscitate using Hemodynamic
nutrition tomography to Trendelenberg hypertonic fluids, monitoring to guide
g identify lesions g position J 1 colloids resuscitation
[ Percutaneous [ Fluid removal through |
M?:R?SEW catheter drainage judicious diuresis
§ (GRADE 2C) § once stable 1
[ Consider colonoscopic it Consider surgical Consider f Consider i
decompression evacuation of lesions neuromuscular hemodialysis /
(GRADE 1D) (GRADE 1D) blockade (GRADE 1D) ultrafiltration
Discontinue enteral
nutrition

If IAP > 20 mm Hg and new organ dysfunction / failure is present, patient’s IAH / ACS is refractory to medical management. Strongly

consider surgical abdominal decompression (GRADE 1D).
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Dekompressive Laparotomie

= komplette mediane Laparotomie
= Vakuum-assistierte Negativdrucksystem (Abthera )
= Senkt IAP zUgig, IAH bleibt -> open abdomen Therapie

25



Ziel friher primarer

luzerner kantonsspital
Faszienverschluss
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Therapie fortfuhren

Faszi hluss spater als Tag 8, L
ASZICTVEISETILSS 5P J (Antibiotika, Abfuhren)

erhoht die Morbiditat
(Gewebeverlust, Fisteln, Infekt,
protrahiertes Weaning etc.)

Extubation
moglich
° Open Blasendruck
Abdomen messen
Ernahrung Volumen sparen

(cave Proteinverlust

Negativbilanz (Diuretika,
bei open abdomen)

CVVHD)

26



Fallbeispiel

07:00 07:00

= 1'991
(= 20.5)

~48.8

=05

b 1'455 1'575
(15) (16.2)

= -1'406.3 = +416

500
450 —
400 —
350
300 —
250
200
150 —
100
50

07:00

3'013.7
(31)

i}
=

1410
(14.5)

+1'603.7

0

4'691.1
(48.3)

1'560
(16)

+3'131.1

07:00

4'323.3
(44.5)

3'895
(40.1)

+428.3

07:00

2'570.9
(26.4)

6'350
(65.3)

-3'7791

07:00

2'479.8
(25.5)

6'470
(66.6)

-3'990.2

07:00

=1'994
(= 20.5)

4'335
(44.6)

=.2'341

07:00

= 3'741.6
(= 38.5)

4'690
(48.3)

=-948.4
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»

Einfuhr/Ausfuhr
Bilanzierungsausgleich
PEN

Kurzinfusion

Enteral

Sonstiges I
Intravenos

Oral

Urin

Emesis/Nasogastral

Drainagen

Andere I
Stuhlgang

Netto-E/A mi |

Nierenfunktion o

»

500 Kreatinin
— 450

=
um
350 -

— 300 Kalium (BGA)
250 eGFR
200
— 150
100
50

=8 27

Harnstoff



Outcome

Prevalence Mortality

Figure | Estimated prevalence and mortality of different grades of IAH and of ACS.
Note: Data from lyer et al,'* Murphy et al,'* and Reintam Blaser et al.'*
Abbreviations: |AH, intra-abdominal hypertension; ACS, abdominal compartment
syndrome.

=  Mortalitat korreliert mit dem Schweregrad

= Das abdominale Kompartment-Syndrom zeigt einen
Mortalitat von 68% am Tag 28 und 76% am Tag 90.
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Take Home Message

= |ntraabdominelle Hypertonie ist haufig

= Wer nicht misst unterschatzt

= Abdominelle Compliance als Risikofaktor

= (Grad, Dauer und Dynamik der intraabdominellen Hypertonie sind entscheidend

= Abdominelles Kompartmentsyndrom kann oft durch nicht-chirurgische Massnahmen verhindert
werden

= Open Abdomen Therapie wichtig fur frihen primaren Faszienverschluss

29
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Danke fur die Aufmerksamkeit!

scRONIcH !
5;20:\172:#_{_ gt
o & ,'SCRONICH: /¢
é\ 90 d@.?c o { 7~
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