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• Improved volume management with GEDI (Global End Diastolic Volume Index) in severely burned patients(1)

• Significantly lower MODS (Multiple Organ Dysfunction Score) in burn patients using PiCCO(1)

• Instant bedside quantification of pulmonary edema with ELWI (Extra Vascular Lung Water Index)

Optimal resuscitation of  
severe burns with PiCCO

What if… 

…the location of the patient’s burn injury prohibits the insertion of the PiCCO catheter into  
the femoral artery? 
PULSION offers PiCCO catheters in different sizes which can be applied at other  
insertion points (brachial, axillary or radial).

…you want to use the PiCCO-Technology in severely burned pediatric patients? 
Specially developed pediatric 3 French catheter is available.

…the location of the patient’s burnt tissue is prohibiting the application of  
a standard jugular CVC to perform a thermodilution? 
The transpulmonary thermodilution also works with a femoral CVC. GEDI values will be  
corrected automatically by the software.  
In less severe cases there is the possibility to use the ProAQT-Technology which provides  
cardiac output trend monitoring, but does not require a CVC.

…you want to measure lactate values continuously to optimize your burn resuscitation protocol  
and improve patient outcome? 
EIRUS is a unique continuous monitoring platform for both lactate and glucose. EIRUS  
eliminates the risk of trend gaps and reduces the workload of the nursing staff. This new  
technology is developed by Maquet and distributed by PULSION.

Get equipped for all eventualities:  
PiCCO & EIRUS

Currently the most common practice for volume management in burn patients is based on the Parkland or Brooks formulas 
which estimate the amount of fluid based on burn size and body weight. The result is monitored only by Hourly Urine Output 
(HUO) and Mean Arterial Pressure (MAP).

Numerous studies have shown that this treatment strategy is far from perfect:

Individualize your burn  
resuscitation with PiCCO 

Study Outcome of study
Sánchez-Sánchez M. et al. A protocol for resuscitation 
of severe burn patients guided by transpulmonary 
thermodilution and lactate levels: a 3-year prospective 
cohort study(2)

The surveyed data support previous studies showing that urine output and vital 
signs, such as blood pressure and heart rate, are insufficient to guide resuscita-
tion of critically burned patients. PiCCO derived GEDI* should be used as the 
WHYHTL[LY�[V�N\PKL�Å\PK�THUHNLTLU[�

Csontos C. et al. Arterial thermodilution in burn  
patients suggests a more rapid fluid administration 
during early resuscitation(1)

A number of studies have proved that the Parkland Formula frequently under-
estimates the water and electrolyte loss of burned patients. The surveyed data 
suggest that the PiCCO derived GEDI* is a better target parameter than HUO  
in the fluid resuscitation of severely burned patients in the first 3 days post-injury.

Holm C. et al.Intrathoracic blood volume as an end 
point in resuscitation of the severely burned: an  
observation study of 24 patients(3)

Resuscitation guided by 7P**6�;LJOUVSVN`�ZOV\SK�ILJVTL�[OL�Z[HUKHYK�PU�
[OL�[YLH[TLU[�VM�SHYNL�I\YUZ� as only invasive multi-parametric monitoring may 
reflect the true hemodynamic status of these patients.

• About 24 hours post burn injury HUO and MAP may  
provide inadequate and unreliable information on the 
patient’s actual volume status due to renal insufficiency / 
acute renal failure(1)

• The Parkland or Brooks formulas often underestimate  
the water and electrolyte losses(2)

• Furthermore, static formulas may mislead therapeutic  
decisions because they do not consider the individual  
patient’s conditions during the course of treatment

   
*Instead of GEDI the study measured the ITBVI  
(ITBVI = 1.25*GEDI)

PiCCO  
measurement

GEDI* 
< 600 ml/m2

GEDI* 
600-640 ml/m2

GEDI* 
640-680 ml/m2

GEDI* 
> 680 ml/m2

500 ml crystalloid 
solution bolus

Inf. rate 
increase by 10%

No intervention Inf. rate 
reduction by 10%

Wait for 2 hours

Initial fluid resuscitation based on the Parkland formula during the  
first 24 hours post-injury (4ml/kg/% of burned total body surface area)

PiCCO measurements enable patient individualized fluid resuscitation protocols as used by Csontos et al.(1)

M
P

I4
11

3E
N

_R
00

  
©

 2
01

4-
09

 P
U

LS
IO

N
 M

ed
ic

al
 S

ys
te

m
s 

S
E 

   
   

   
   

  

PULSION Medical Systems SE 
Hans-Riedl-Straße 17 
85622 Feldkirchen 
GERMANY 
Phone: +49 (0)89 45 99 14-0 
info@pulsion.com 
www.PULSION.com

PULSION Medical UK, Ltd.  
Unit C4, Heathrow Corporate Park,  
Green Lane • Hounslow  
Middlesex, TW4 6ER,  
UNITED KINGDOM  
Tel. +44 (208) 81 47 97 4 
infoUK@pulsion.com

0124

PulsioFlex & PiCCO Module (Manufacturer: 
PULSION Medical Systems SE)

EIRUS (Manufacturer:  
Maquet Critical Care AB)

0123



1. Csontos C. et al. Arterial thermodilution in burn patients suggests a more rapid fluid 
administration during early resuscitation. Acta Anaesthesiol Scand 2008; 52(6): 742-
749. 

2. Sánchez-Sánchez M. et al. A protocol for resuscitation of severe burn patients guided 
by transpulmonary thermodilution and lactate levels: a 3-year prospective cohort 
study. Critical Care 2013; 17(4): R176. 

3. Holm C. et al. Intrathoracic blood volume as an end point in resuscitation of the seve-
rely burned: an observation study of 24 patients. J Trauma 2000; 48(4): 728-34.

4. Bognar Z. et al. Extravascular lung water index as a sign of developing sepsis in 
burns. Burns 2010; 36(8): 1263-1270. 

5. Mitchell J.P. et al. Improved outcome based on fluid management in critically 
ill patients requiring pulmonary artery catheterization. Am Rev Respi Dis 1992; 
145(5): 990-998. 

6. Eisenberg P.R. et al.  A prospective study of lung water measurements during 
patient management in an intensive care unit. Am Rev Respi Dis 1987; 136(3): 
662-668. 

Literature references

• Improved volume management with GEDI (Global End Diastolic Volume Index) in severely burned patients(1)

• Significantly lower MODS (Multiple Organ Dysfunction Score) in burn patients using PiCCO(1)

• Instant bedside quantification of pulmonary edema with ELWI (Extra Vascular Lung Water Index)

Optimal resuscitation of  
severe burns with PiCCO

What if… 

…the location of the patient’s burn injury prohibits the insertion of the PiCCO catheter into  
the femoral artery? 
PULSION offers PiCCO catheters in different sizes which can be applied at other  
insertion points (brachial, axillary or radial).

…you want to use the PiCCO-Technology in severely burned pediatric patients? 
Specially developed pediatric 3 French catheter is available.

…the location of the patient’s burnt tissue is prohibiting the application of  
a standard jugular CVC to perform a thermodilution? 
The transpulmonary thermodilution also works with a femoral CVC. GEDI values will be  
corrected automatically by the software.  
In less severe cases there is the possibility to use the ProAQT-Technology which provides  
cardiac output trend monitoring, but does not require a CVC.

…you want to measure lactate values continuously to optimize your burn resuscitation protocol  
and improve patient outcome? 
EIRUS is a unique continuous monitoring platform for both lactate and glucose. EIRUS  
eliminates the risk of trend gaps and reduces the workload of the nursing staff. This new  
technology is developed by Maquet and distributed by PULSION.

Get equipped for all eventualities:  
PiCCO & EIRUS

Currently the most common practice for volume management in burn patients is based on the Parkland or Brooks formulas 
which estimate the amount of fluid based on burn size and body weight. The result is monitored only by Hourly Urine Output 
(HUO) and Mean Arterial Pressure (MAP).

Numerous studies have shown that this treatment strategy is far from perfect:

Individualize your burn  
resuscitation with PiCCO 

Study Outcome of study
Sánchez-Sánchez M. et al. A protocol for resuscitation 
of severe burn patients guided by transpulmonary 
thermodilution and lactate levels: a 3-year prospective 
cohort study(2)

The surveyed data support previous studies showing that urine output and vital 
signs, such as blood pressure and heart rate, are insufficient to guide resuscita-
tion of critically burned patients. PiCCO derived GEDI* should be used as the 
WHYHTL[LY�[V�N\PKL�Å\PK�THUHNLTLU[�

Csontos C. et al. Arterial thermodilution in burn  
patients suggests a more rapid fluid administration 
during early resuscitation(1)

A number of studies have proved that the Parkland Formula frequently under-
estimates the water and electrolyte loss of burned patients. The surveyed data 
suggest that the PiCCO derived GEDI* is a better target parameter than HUO  
in the fluid resuscitation of severely burned patients in the first 3 days post-injury.

Holm C. et al.Intrathoracic blood volume as an end 
point in resuscitation of the severely burned: an  
observation study of 24 patients(3)

Resuscitation guided by 7P**6�;LJOUVSVN`�ZOV\SK�ILJVTL�[OL�Z[HUKHYK�PU�
[OL�[YLH[TLU[�VM�SHYNL�I\YUZ� as only invasive multi-parametric monitoring may 
reflect the true hemodynamic status of these patients.

• About 24 hours post burn injury HUO and MAP may  
provide inadequate and unreliable information on the 
patient’s actual volume status due to renal insufficiency / 
acute renal failure(1)

• The Parkland or Brooks formulas often underestimate  
the water and electrolyte losses(2)
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• Goal-Directed hemodynamic management leads to better prognosis for patients with Subarachnoid  

 Hemorrhage (SAH) compared to standard therapy

• Time to reach hemodynamic goals in the PiCCO group shorter than in the standard group 

• Avoid fluid overload with Extravascular Lung Water Index (EVLWI) as a warning parameter

Reduce Complications in  
Subarachnoid Hemorrhage ... 

... with PiCCO(1)

Standard-Management

PiCCO-Group

Incidence of  
vasospasms 
reduced by 

24%
p = 0.03

Delayed ischemic 
deficits reduced  
by 

 33%
p = 0.03

Vasospasm related 
cerebral infarction 
reduced by 

 57%
p = 0.049

66%

50%

48%

32%

14%

6%
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Intra<Abdominal8Hypertension8
Manu8Malbrain8and8Jan8De8Waele8

8
Despite8increasing8interest8in8intra<abdominal8hypertension8(IAH)8and8
abdominal8compartment8syndrome8(ACS)8as8causes8of8significant8
morbidity8and8mortality8among8the8critically8ill,8unanswered8questions8
cloud8the8understanding8of8the8pathophysiology8of8these8conditions:8•8
Are8IAH8and8ACS8synonymous?8•8What8are8the8ideal8methods8of8
measuring8and8lowering8intra<abdominal8pressure8(IAP)?8•8When8should8
we8think8of8IAH?8•8Can8IAH8be8prevented?8•8What8level8of8IAP8requires8
abdominal8decompression?8Written8by8two8experts8in8critical8care8and8
IAP,8Intra<Abdominal8Hypertension8is8a8distillation8of8the8current8
literature8and8furthers8the8understanding8of8these8complex8critical8
conditions.8Using8a8step<by<step8approach8and8illustrative8figures,8this8
clinical8handbook8presents8a8concise8overview8of8consensus8definitions,8
measurement8methods,8organ8assessment8and8treatment8options.8Intra<
Abdominal8Hypertension8is8essential8reading8for8all8members8of8the8
intensive8care8multidisciplinary8team,8including8experienced8and8junior8
physicians,8anesthetists8and8nurses.8
8

•8Contains8a8complete8and8concise8overview8of8IAH8and8ACS8which8aids8
quick8and8accurate8learning8
•8List8of8all8currently8available8IAP8measurement8tools8enables8decisive8
treatment8
•8Summary8of8consensus8definitions8distils8the8current8literature8and8
clarifies8these8conditions8
!
Contents!
Part8I.8Understanding8Intra<Abdominal8Hypertension:8What8to8Worry8
About?:81.8What8is8intra<abdominal8pressure?;82.8Definitions;83.8
Principles8of8IAP8measurement;84.8Systems8available8to8measure8IAP;85.8
Pitfalls8of8IAP8monitoring;8Part8II.8Underlying8Predisposing8Conditions:8
When8to8Worry?:86.8Decreased8abdominal8compliance;87.8Increased8
abdominal8content;88.8Capillary8leak8and8fluid8resuscitation;8Part8III.8
Specific8Conditions:8When8to8Worry8More?:89.8Pancreatitis;810.8Children;8
11.8Trauma;812.8Burns;813.8Obesity;814.8Pregnancy8and8others;8Part8IV.8
Consequences8of8Intra<Abdominal8Hypertension:8Why8to8Worry?:815.8
Cardiovascular8system8and8IAH;816.8Respiratory8system8and8IAH;817.8
Renal8system8and8IAH;818.8Central8nervous8system8and8IAH;819.8Other8
organs8and8IAH;820.8How8to8define8gastrointestinal8failure?;821.8
Polycompartment8syndromes;8Part8V.8Treatment:822.8Improvement8of8
abdominal8wall8compliance;823.8Evacuation8of8intra<luminal8contents;824.8
Evacuations8of8abdominal8fluid8collections;825.8Correction8of8capillary8
leaks8and8fluid8balance;826.8Specific8treatments8for8intra<abdominal8
hypertension8and8abdominal8compartment8syndrome;827.8Surgical8
treatment;828.8Open8abdomen8management8and8temporary8abdominal8
closure;8Part8VI.8The8Future:829.8The8future8of8IAH8and8ACS;8Index.8
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��Decision support system for safe and reliable 
establishment of normal blood glucose levels 
in critically ill patients

��Automated calculation of insulin rate 
considering nutrition

��Easy control of complex work processes

��Shorter stay on ICU due to less complications

*  Glucose values (mean +/- SD) on a surgical ICU, target range 4.4 - 6.1 mmol/l. 
(Plank et al., Diabetes Care 2006) 
� 10 patients with conventional glucose management.
� 10 patients with Space glucose management.

In touch with the future - 
B. Braun Space GlucoseControl

*
*
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