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improves patient outcomes, many (N = 46; 77 %) confirm 
the high complications rate of this treatment.
Conclusion The definitions of IAH and ACS and the 
related diagnostic and therapeutic challenges are relatively 
well known by Dutch surgeons. Despite limited use of 
the evidence-based guidelines, the willingness to do so is 
high. Most respondents favor open abdomen treatment for 
patients with imminent ACS, despite the high complication 
rates associated with this treatment.

Keywords Intra-abdominal pressure · Intra-abdominal 
hypertension · Abdominal compartment syndrome · 
Management · Questionnaire

Introduction

Abdominal compartment syndrome (ACS) is a severe, but 
relatively rare complication. IAH is more common and can 
proceed into ACS in some of cases. Over recent years many 
advances regarding the recognition and management of 
ACS have been made. Nonetheless, randomized controlled 
trials on the subject are still scarce. Current management of 
ACS is based upon the up-to-date, evidence-based recom-
mendations provided by the World Society of the Abdomi-
nal Compartment Syndrome (WSACS) [1]. The strength of 
these recommendations is of varying quality. As a result, 
the management of ACS is still subject of debate and dif-
fers across hospitals.

Multiple studies have been conducted to identify the 
then current state of awareness, knowledge and use of 
evidence-based medicine regarding IAH and ACS. One of 
the most noticeable findings of these studies was that the 
awareness of IAP measurements and treatment options of 
IAH and ACS was generally low [2–9]. In addition, cut-off 

Abstract 
Purpose Intra-abdominal hypertension (IAH) and 
Abdominal compartment syndrome (ACS) are relatively 
rare, but severe complications. Although many advances 
were made in recent years, the recognition and manage-
ment remain subject of debate. The aim of this study was 
to determine the current state of awareness, knowledge and 
use of evidence-based medicine regarding IAH and ACS 
among Dutch surgeons.
Methods A literature-based and expert consensus survey 
was developed. One surgeon in every hospital in The Neth-
erlands was asked to complete the online questionnaire.
Results Sixty of 87 (69 %) invited surgeons completed the 
questionnaire. Intra-abdominal pressure (IAP) was meas-
ured using intra-vesical methods by 55 (98 %) respondents. 
Diuretics (N = 38; 63 %) and laparotomy (N = 33; 55 %) 
were considered useful treatments for IAH or prevention of 
ACS by a majority. Only 16 (27 %) respondents used these 
guidelines in daily practice, and 37 (62 %) respondents are 
willing to do so. Although 35 (58 %) surgeons agreed that 
IAH is only a symptom, not requiring treatment. Forty-one 
percent of experienced respondents suggested that preva-
lence of ACS remained unchanged. Nearly all respondents 
(N = 59; 98 %) believed that open abdomen management 
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points for treatment of ACS are poorly known or under-
stood [3, 10–13]. There is little agreement on the indica-
tions for open abdomen treatment and what type of tem-
porary abdominal closure devices should be used [14–18]. 
Most recent studies conclude that awareness among health 
care providers improved over recent years, but guidelines 
are still not uniformly applied or knowledge was inade-
quate [19–21].

The most recent survey was performed in 2010. Since 
then, new developments, such as the introduction of 
updated WSACS guidelines in 2013, may have improved 
outcome. Quality of previous questionnaires was variable. 
The response rates of these questionnaires ranged from 
26 to 90 %. Other limitations were duration of more than 
2 years and most studies were carried out by a wide vari-
ety of health care workers. Only six specifically focused 
on surgeons, yet surgeons ultimately decide whether or 
not to apply an open abdomen decompression [2–4, 8, 14, 
15]. No comparable surveys have been performed in The 
Netherlands.

The primary aim of this study was to identify the current 
state of awareness, knowledge and use of evidence-based 
medicine regarding IAH and ACS among Dutch surgeons. 
Secondary aims were to identify the current annual number 
of ACS cases per hospital and, to assess outcome of ACS 
patients.

Methods

This questionnaire study was conducted and reported in 
accordance with the guidelines for survey research of Ben-
nett et al. [22].

Ethical statement

The current study used data that were obtained from sur-
geons using a survey. The questionnaire was anonymous. 
An independent officer of data and privacy protection in 
our hospital reviewed the survey procedure and confirmed 
that participants’ anonymity was protected. Since patients 
were not involved in the study, the institutional Medi-
cal Research Ethics Committee did not have to review the 
protocol.

Questionnaire

The questionnaire was based upon a previously published 
questionnaire by the WSACS study group [21]. Key ques-
tions were adopted and response options were added to 
make them more up-to-date. The questionnaire was drafted 
in Dutch and pretested by a panel of five experts and criti-
cally appraised on relevance, completeness, and style 

(OJFVW, MHJV, RSB, DHB, and KAK). The final version 
of the structured questionnaire consisted of five parts with 
a total of 29 questions; one part for participant’s informa-
tion and four parts for questions related to (1) IAP meas-
urement, (2) IAH, (3) ACS, (4) open abdomen treatment 
and abdominal closure techniques. The full questionnaire is 
available in English (Appendix 1).

Selection of respondents

Surgical department of all Dutch hospitals with ICU facili-
ties (N = 87) was asked to provide the name of the surgeon 
with the most ICU affinity. If a hospital had multiple loca-
tions with ICU facilities, only one surgeon was selected. All 
named surgeons were approached by telephone and informed 
about the purpose and method of the survey. Since one sur-
geon in every hospital throughout the country was selected, 
the targeted group of surgeons was presumed a representa-
tive cross-section of the care which patients in The Nether-
lands receive. Dutch surgical departments are relatively well 
informed and the rate of evidence-based guideline imple-
mentation is high. The results of this survey are therefore 
applicable for to Western European standards. For this sur-
vey, a sample size calculation was considered unnecessary.

Distribution of survey

The questionnaire was distributed online using LimeSur-
vey software [Version 2.05+, LimeSurvey Project Team, 
Carsten Schmitz (2015), LimeSurvey Project Hamburg, 
Germany]. After obtaining verbal informed consent, a link 
to the questionnaire with unique and secure access codes 
was sent by email. This first invitation was sent on Janu-
ary 29, 2015. Reminders were sent every 2 weeks until the 
survey was closed on April 13, 2015. An opt-out link was 
clearly marked, the questionnaire could also be sent by 
mail or email if requested.

Data

Data were stored online by a secured function of the soft-
ware used. Following survey closure, data were down-
loaded to an SPSS file. Questionnaires that were completed 
on paper were entered manually into the SPSS database. 
Only complete data sets were included in the analysis.

Analysis

All data were of categorical nature and are shown as num-
bers with corresponding percentages. Descriptive analysis 
was performed in SPSS version 21.0 (SPSS Statistics for 
Windows, Released 2012, Armonk, New York, IBM Cor-
poration). No comparisons were made with previously 
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performed surveys since differences between question-
naires and populations were considered too large.

Results

Respondents

Sixty surgeons completed the questionnaire (response rate: 
69 %). Ten partial responses were excluded. Most respond-
ents had a primary focus on trauma surgery (N = 29; 48 %) 
or oncological surgery (N = 20; 33 %, Fig. 1). The major-
ity (N = 38; 63 %) had over 10 years of surgical experi-
ence and more than half of respondents worked in a general 
teaching hospital (N = 34; 57 %).

Intra‑abdominal pressure measurements

IAP measurements were performed in 58 (96 %) of the hos-
pitals. Forty-seven (78 %) respondents claimed to know the 
difference between IAH and ACS, and 57 (95 %) respond-
ents had seen at least one patient with ACS.

Fifty-five (98 %) respondents use intra-vesical methods 
for IAP measurement. The largest group of respondents 
(N = 14; 25 %) measures IAP three times daily on average 
(Fig. 2).

Forty-nine (88 %) respondents wait with measuring of 
IAP until there is a clear suspicion for ACS, and 22 (39 %) 
respondents start measurements as soon as risk factor(s) for 
ACS are identified (Fig. 3).

Intra‑abdominal hypertension

Forty-two (70 %) respondents claimed to use the defini-
tion of IAH as set by the WSACS (Table 1). Of the seven 

Fig. 1  Primary focus of respondents. Primary focus of respondents is 
arranged on the y-axis from highest to lowest frequency. Percentages 
of all respondents are shown in the bars

Fig. 2  Number of IAP measurements performed daily in the individ-
ual patient. Percentages of all respondents are shown in the bars

Fig. 3  Percentage of patients in which IAP measurements are per-
formed more or less routinely (patients with or after a/an:). Percent-
ages of all respondents are shown in the bars

Table 1  Used definition for IAH (not ACS)

N %

An IAP of ≥12 mmHg, as stated by the WSACS 42 70

An IAP of >18 mmHg 1 2

An IAP of >20 mmHg 1 2

Ongoing or increasing IAP at multiple measurements 1 2

No definition 15 25

Fig. 4  Usefulness of treatments for IAH to prevent ACS. Therapy 
options are arranged from highest to lowest summed percentage of 
very useful and fairly useful. Percentages of all respondents are 
shown in the bars
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treatment options listed for IAH, only diuretics (N = 38; 
63 %) and laparotomy (N = 33; 55 %) were considered 
very useful or fairly useful by the majority of respondents 
(Fig. 4). Thirty-five (58 %) respondents agreed to the state-
ment that IAH is only a symptom and as such needs no 
treatment.

Abdominal compartment syndrome

For ACS, the majority of respondents (N = 31, 52 %) 
used the definition as proposed by the WSACS (Fig. 5). It 
was noteworthy that 17 (28 %) respondents used a higher 
threshold for ACS.

Most respondents (N = 33; 55 %) were not familiar with 
the WSACS guidelines for the treatment of ACS. Whereas 
27 (45 %) respondents were familiar with the guide-
lines, only 16 (27 %) actually use them in daily practice. 
Another 37 (62 %) respondents is willing to do so in the 
future (Table 2). A minority (N = 6; 10 %) disputes that the 
guidelines improve outcome of patients with ACS.

Eighteen (30 %) respondents answered that patients 
with ACS should be treated with surgical decompression in 
76 % to 100 % of cases in their hospital (Fig. 6). Another 
18 (30 %) indicated that this was done in 51–75 % of 
cases.

The vast majority of respondents considered oligu-
ria, ventilation pressure, acidosis, lactate, and cardiac 
output as relevant when deciding for a surgical abdomi-
nal decompression (Fig. 7). A large group (N = 26; 
43 %) stated that a superior indicator for surgical 

decompression would be a useful addition into clinical 
practice (Table 3).

The mortality rate of patients with ACS who are not 
treated with surgical decompression was estimated between 
26 and 50 % by 18 (30 %) respondents and between 51 and 
75 % by 22 (37 %) respondents (Fig. 8). If patients with 
ACS were treated with surgical decompression, the largest 
group of respondents (N = 28; 47 %) estimated a mortality 
rate of 10–25 %.

Open abdomen treatment and abdominal closure 
techniques

Fifty-three (88 %) respondents considered surgical 
abdominal decompression useful in the prevention of ACS 
(Table 4). However, the majority felt that ACS may not 
always be prevented.

The respondents were asked which factors would 
affect their decision whether or not to close the abdo-
men after surgical decompression. Most respondents 
answered that an increase in ventilation pressures is 

Fig. 5  Definition used for ACS (not IAH, an IAP of:). Percentages of 
all respondents are shown in the bars

Table 2  Use of WSACS guidelines and recommendations for treat-
ment of abdominal compartment syndrome

N %

This guideline is used 16 27

This guideline is not used, but respondent is willing to do so 37 62

This guideline is not used because it presumably does not 
improve the outcome of patients

6 10

There is no need for such a guideline 1 2

Fig. 6  Number of ACS patients per hospital, treated with a surgical 
abdominal decompression. Percentages of all respondents are shown 
in the bars

Fig. 7  Usefulness of factors in deciding for surgical abdominal 
decompression (in addition to intra-abdominal pressure). Factors are 
arranged from highest to lowest summed percentage of very useful 
and fairly useful. Percentages of all respondents are shown in the bars
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either useful (N = 36; 60 %) or very useful (N = 12; 
20 %) in this decision (Fig. 9). In addition, tension on 
the abdominal wall while closing the abdomen, planned 
reoperation, application of abdominal packings, hemo-
dynamic instability at closure and visceral edema 
were also considered useful by the majority of the 
respondents.

If primary closure is not possible, several devices are 
available for temporary closure. Among the respondents, 
application of a Vicryl® mesh was the most popular method 
for temporary closure, chosen by 38 (63 %) respondents 
(Table 5). Many respondents selected multiple methods 
of temporary closure, 22 (37 %) respondents selected two 
methods and 18 (30 %) even selected three.

The largest group (N = 27; 45 %) of respondents prefers 
definitive abdominal closure in multiple stages (Table 6). 
An almost equally large group (N = 26; 43 %) prefers the 
component separation technique.

Almost all respondents (N = 59; 98 %) believed that 
open abdomen management improves patient outcomes, of 
which the majority (N = 46) also acknowledged the high 
complication rate associated with open abdomen manage-
ment (Table 7).

Discussion

This study is the first survey detailing awareness, knowl-
edge, and use of evidence-based medicine and outcome 
regarding intra-abdominal hypertension and abdominal 
compartment syndrome among Dutch surgeons. The defini-
tions of the WSACS are well known now, but the clinical 

practice guidelines of this society are still waiting to be 
implemented in hospitals. Much disagreement exists today 
with respect to treatment and outcome of intra-abdomi-
nal hypertension and abdominal compartment syndrome 
among Dutch surgeons.

Ninety-five percent of respondents had previously treated 
a patient with ACS in their hospital. This was in line with 
the 97 % reported by Tiwari et al. [12]. IAP measurements 
were regularly performed in 96 % of the participating 

Table 3  Need for superior indicators of abdominal decompression 
(for example a serum marker of hypo-perfusion of abdominal organs)

N %

Yes, there is a need for superior indicators 26 43

I do not know/no opinion 26 43

No, there is no need for superior indicators 8 13

Fig. 8  Estimated mortality rate among patients with ACS. Percent-
ages of all respondents are shown in the bars

Table 4  Open abdominal treatment prevents ACS

N %

Yes, always 16 27

Yes, but not always 37 62

I am not sure 6 10

No, never 1 2

Fig. 9  Usefulness of factors in deciding not to close the abdomen 
after surgical decompression. Factors are arranged from highest to 
lowest summed percentage of very useful and fairly useful. Percent-
ages of all respondents are shown in the bars

Table 5  Used temporary abdominal closure method or devices

Percentages add up to more than 100 % because respondents could 
select more than one answer

N %

Mesh placement (Vicryl®) 38 63

Bogota/silo bag 28 47

Abdominal VAC 14 23

Vacuum pack 14 23

Only closure of the fascia 3 5

Closure of the skin (with surgical clamps) 3 5

Closing of the skin with thick suture 1 2

Regular gauze cover 1 2
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hospitals, which was markedly higher than the 31–47 % 
reported in other surveys [4, 5]. The frequency of IAP meas-
urements, however, varied greatly among hospitals. In 13 
(23 %) hospitals, IAP was measured less than once per 24 h. 
This frequency is rather low since IAP related morbidity can 
potentially develop or progress within a few hours [23].

There is still no consensus on the management of IAH 
and ACS. Although many respondents believed that IAH 
is only a symptom which does not necessarily needs to be 
treated, several different treatment options for IAH to pre-
vent ACS were considered useful. For example, the use 
of diuretics and laparotomy are considered valuable. The 
majority of respondents were indifferent about other treat-
ment options or regarded them as useless. This indifference 
about IAH treatment has previously been noted by Kimball 
et al. [2].

Most respondents (88 %) think that surgical decompres-
sion could prevent ACS and improve patient outcomes. 
This is markedly higher than the 60 % of respondents who 
would recommend decompression laparotomy as reported 
by Zhou et al. [9]. Despite several indicators for surgical 
abdominal decompression were believed to be useful, 43 % 
of our respondents felt the need for a superior indicator.

There is disagreement between respondents and lit-
erature regarding temporary abdominal closure (TAC) 

devices. Respondents reported to prefer mesh assisted 
TAC. Although evidence is not conclusive, literature 
slightly favors vacuum assisted techniques [24]. Definitive 
closure techniques ideally bring the edges of the abdomi-
nal fascia together primarily (primary closure). If this is not 
feasible, simple coverage or functional closure can be pro-
vided. These techniques are generally regarded as inferior 
with respect to patient outcome. Respondents seem to be 
aware of this, since they mostly preferred staged abdomi-
nal closure, followed by the component separation closure 
technique.

The vast majority of respondents were convinced of 
the necessity of open abdomen treatment for patients with 
imminent ACS, even though they were aware of the high 
complication rate associated with this treatment. They esti-
mate that benefits of open abdomen treatment outweigh the 
chance of complications. This statement is confirmed by 
the presumed mortality reduction as result of open abdo-
men decompression as demonstrated in Fig. 9. The current 
study confirms there is a large support for this treatment, 
even though there is disagreement recent literature regard-
ing the benefits of open abdominal decompression in pan-
creatitis patients with ACS [25, 26].

The strength of the current study is its robust method-
ology. The survey was based on previous questionnaires, 
was developed by an expert group, and was repeatedly 
pretested. Surgeons were kindly, but persistently urged to 
participate. The online software enables swift responding 
and easy data collection. The nationwide coverage of this 
survey is also considered a strength.

Taken into account the 10 incomplete responses, the 
response rate of 69 % was fairly high. This number is at 
the upper end of response rates of the previously performed 
surveys on IAH and ACS (range 26–90 %) [2–21].

The skewed distribution of the primary focus of 
respondents can be regarded a limitation of this study, 
but is representative of the clinical practice in The Neth-
erlands. The overrepresentation of trauma surgeons and 
oncological surgeons may be the result of the connection 
between these sub-specializations and intensive care med-
icine. It was, however, not the intention to approximate a 
cross-section of all Dutch surgeons, but rather of the care 
patients actually receive. Assuming that patients will usu-
ally be treated by a physician with the most relevant knowl-
edge and experience, we are convinced that the results of 
this study really demonstrate the awareness and knowledge 
of the surgeon with the largest relevant experience and 
knowledge. Another shortcoming is that the estimation of 
change in ACS occurrence over the last 10 years could be 
subject to recall bias. Although this was an important ques-
tion, its outcomes were likely to be inaccurate. For exam-
ple, six respondents indicated that a decrease in ACS inci-
dence did not occur, while they ticked a lower number of 

Table 6  Used definitive abdominal closure method

Percentages add up to more than 100 % because respondents could 
select more than one answer

N %

Staged closure of the abdomen 27 45

Component separation technique 26 43

Absorbable mesh 22 37

Complete closure of fascia and skin 21 35

Only closure of the fascia 20 33

Non-absorbable mesh 17 28

ABRA system 12 20

Only closure of the skin 5 8

Delayed hernia 1 2

Dual mesh 1 2

Try to prevent non-resorbable materials 1 2

Table 7  Reply to statement: “Open abdomen treatment improves the 
outcome of patients with ACS”

N %

Agree 13 22

Agree, but open abdomen treatment is associated with many 
complications

46 77

Disagree, the complications outweigh the benefits of open 
abdomen treatment

1 2
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cases category for last year compare than for 10 years ago 
(Table 2). However, this question does give insights in the 
perception of the experienced surgeon.

The overall knowledge and implementation of WSACS 
recommendations were lower than expected. This may be 
due to the fact that the vast majority of the respondents 
received their surgical training before the WSACS guide-
lines were developed. ACS treatment is currently imple-
mented in these training programs. The results of the cur-
rent study and the implementation in surgical training 
programs should result in increased awareness in the future.

In conclusion, the definitions of IAH and ACS and 
related diagnostic and therapeutic challenges are rela-
tively well known among Dutch surgeons. Although use 
of the WSACS guidelines is currently limited, the willing-
ness to do so is large. The vast majority of respondents 
are convinced of the necessity of open abdomen treat-
ment for patients with imminent ACS, even though this 
treatment is associated with high complication rates. To 
decrease the complication rate, many respondents support 
the need for a superior indicator for surgical abdominal 
decompression.
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GENERAL INFORMATION 

1. What is your primary surgical focus? (multiple answers possible) 
 Burn surgery  
 Gastroenterological surgery 
 Hepato-pancreato-biliary surgery  
 Pediatric surgery  
 Lung surgery  
 Oncological surgery  
 Transplant surgery  
 Trauma surgery  
 Vascular surgery  
 Intensive care 
 Other:       

2. How many years of experience do you have as a trained surgeon?  
 0 – 5 year  
 6 – 10 year 
 11 – 15 year 
 Longer than 15 year 

3. In which type of hospital are you particularly active? 
 Peripheral hospital without surgical training  
 Peripheral hospital with surgical training  
 Academic hospital 

4. Do you know the difference between intra-abdominal hypertension (IAH) and 
Abdominal Compartment Syndrome (ACS)? 

 Yes 
 No 

5. Have you ever seen a patient with ACS in your center? 
 Yes 
 No 

Appendix 1
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INTRA-ABDOMINAL PRESSURE MEASUREMENT 

8. How is the intra-abdominal pressure measurement performed in your hospital? 
(Multiple answers possible) 

 Intra-vesical 
 Intra-gastric 
 Intra-peritoneal catheter 

9. How many times a day is the intra-abdominal pressure measurement performed in
the individual patient? 

 Less than one time a day 
 Once a day 
 Twice a day 
 Three times a day 
 Four times a day 
 Six times a day  
 More than six times a day 
 A continuous intra-abdominal pressure measurement is used 

10. In which patients would you perform IAP measurement more or less routinely? 
Patients with or after (a/an)… (multiple answers possible) 

 Acute pancreatitis 
 Proven organ failure 
 Laparotomy 
 Massive fluid resuscitation of transfusion 
 Obesity 
 Patients on mechanical ventilation 
 Risk factors for increased intra-abdominal pressure  
 Emergency laparotomy 
 Suspected organ failure 
 Suspected abdominal compartment syndrome (ACS) 
 Other:       

6. Are intra-abdominal pressure measurements performed in your practice? 
 yes (go to question 8) 
 No 

7. You indicated that intra-abdominal pressure measurements are not performed in
your hospital, why not? (multiple answers possible) 

 I'm not familiar with the intra-abdominal pressure measurement 
 I do not know how the intra-abdominal pressure measurement is performed 
 I do not know how to interpret the abdominal pressure 
 I do not believe in the existence of intra-abdominal pressure-related diseases 
 I think that the intra-abdominal pressure measurement is not useful or relevant 
 Other:       
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INTRA-ABDOMINAL HYPERTENSION (IAH) 

11. Which definition for IAH is used in your hospital? (not ACS) 
 An intra-abdominal pressure of ≥12 mmHg, as stated by the WSACS 
 No definition 
 Another definition, namely:       

12. How useful do you consider the following treatments for IAH in order to prevent 
ACS? 

letelpmoC y
pointless 

Reasonably
pointless 

No 
opinion

Fairly 
useful 

Very 
useful

 Diuretics 
 Dialysis or CVVH 
 Laparotomy 
 Purging / enema administration 
 Paracentesis of the abdomen 
 Sedatives or neuromuscular 

blockade 
 Administration of more fluids 
 Administration of less fluids 
 Vasopression or inotropics 

13. Do you agree with the following statement? 
"IAH is only a symptom and requires no treatment in itself" 

 Agree 
 Disagree 

14. Which definition for ACS (not IAH) is used in your hospital? An IAP of: 
 >20 mmHg 
 >20 mmHg with new organ dysfunction 
 >25 mmHg 
 >25 mmHg with new organ dysfunction 
 No specific definition is used 
 Other:       

15. How many patients with ACS were seen annually in your hospital 10 years ago (in 
your estimation)? Please use the "not applicable" box if you are not working in the
same hospital anymore as 10 years ago.  

 0 
 1 
 2 to 5 
 6 to 10 
 More than 10 
 Not applicable 

ABDOMINAL COMPARTMENT SYNDROME (ACS)
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16. How many patients with ACS were seen the past year in your hospital (in your 
estimation)? 

 0 
 1 
 2 to 5 
 6 to 10 
 More than 10 

17. If there is an increase or decrease in the number of ACS cases, what do you think 
may have caused this? 

 The increase or decrease is due to other developments 
 There is more awareness of ACS and its consequences 
 The therapy for ACS prevention has changed 
 Not applicable, an increase or decrease did not occur 
 Other:       

18. The "World Society of the Abdominal Compartment Syndrome" (WSACS; 
www.wsacs.org) published consensus definitions and recommendations for treatment 
of Abdominal Compartment Syndrome. Are you familiar with this guidelines? 

 Yes 
 No 

19. Is this guideline used in your clinic? 
 Yes 
 No, but I would like to adopt any recommendations from the WSACS 
 No, because these recommendations do not improve the outcome of the patient  
 No, there is no need for such a guideline 

20. What percentage of patients with ACS in your hospital gets a surgical abdominal 
decompression? 

 <10% 
 10 – 25% 
 26 – 50% 
 51 – 75% 
 76 – 100% 
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21. How useful do you consider the following factors in deciding for surgical abdominal 
decompression (in addition to intra-abdominal pressure)? 

letelpmoC y
pointless 

Reasonably
pointless 

No 
opinion 

Fairly 
useful 

Very 
useful 

 Persistent or worsening acidosis 
 Persistent or worsening oliguria 
 Decreasing cardiac output 
 Reduced abdominal perfusion 

pressure 
 Increasing oxygen demand 
 Increasing ventilation pressures 
 Increased lactate 
 Elevated creatine kinase (CK) 

22. Is there a need for superior indicators for abdominal decompression in your hospital 
(for example a serum marker of hypoperfusion of abdominal organs)? 

 Yes 
 No 
 I don’t know / no opinion 

23. How high would you estimate the mortality of patients with ACS without abdominal
decompression in your hospital? 

 < 10% 
 10 – 25% 
 26 – 50% 
 51 – 75% 
 76 – 100% 

24. How high would you estimate the mortality of patients with ACS after abdominal 
decompression in your hospital? 

 < 10% 
 10 – 25% 
 26 – 50% 
 51 – 75% 
 76 – 100% 

OPEN ABDOMEN TREAMENT AND ABDOMINAL CLOSURE 

25. Is ACS prevented by open abdominal treatment? 
 Yes, always 
 Yes, but not always 
 No, never 
 I´m not sure 



97Recognition and management of intra-abdominal hypertension and abdominal compartment syndrome…

1 3

26. How useful do you consider the following factors in deciding not to close the 
abdomen following surgical decompression? 

letelpmoC y
pointless 

Reasonably
pointless 

No 
opinion 

Fairly 
useful 

Very 
useful

 Abdominal contamination or 
peritonitis 

 Acidosis 
 Coagulopathy 
 Planned reoperation 
 Hemodynamic instability at 

closure 
 Hypothermia 
 Massive transfusion  
 'Packings' in the abdomen 
 Tension on the abdominal wall at 

closure 
 Increase ventilation pressures at 

closure 
 Visceral edema  

27. What temporary abdominal closure method or device would you use? (multiple 
answers possible) 

 Abdominal VAC 
 Only closure of the fascia 
 Always primary closure of fascia and skin 
 Bogota / silo bag 
 MESH placement (Vicryl®)  
 Regular gauze cover 
 Closure of the skin (with terminals) 
 Vacuum pack (DSTC) 
 Other:

28. What definitive abdominal closure method would you use? (multiple answers 
possible) 

 ABRA system 
 Absorbable MESH 
 Only closure of the skin 
 Only closure of the fascia 
 Component separation technique 
 Non-absorbable MESH 
 Staged closure of the abdomen 
 Complete closure of fascia and skin 
 Other:       
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29. Do you agree with the following statement? 
“The outcome van ACS patients improves with the use of open abdomen treatment”

 Agree 
 Agree, but open abdomen treatment is associated with many complications 
 Disagree, the complications outweigh the benefits of open abdomen treatment 
 Disagree, open abdomen treatment even worsens the outcome of ACS patients 
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