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Vatsaontelon ylipaineoireyhtymässä kohonnut vatsaontelon paine heikentää elintärkeiden elinten
toimintaa. Ensisijainen hoito on konservatiivinen, mutta mikäli vatsaontelon paine ei laske ja tila etenee
vatsaontelon ylipaineoireyhtymäksi, vatsanpeitteet avataan ja jätetään auki.

Tutkimuksen tavoitteena oli arvioida, vaikuttaako pelkkä vatsaontelon paine potilaiden ennusteeseen.

Tutkimusaineisto koostui 32 potilaasta, joiden vatsaontelo avattiin ja jätettiin auki syyskuun 2008 ja
elokuun 2010 välisenä aikana Tampereen yliopistollisessa sairaalassa. Tutkimuksessa verrattiin
toimenpiteestä selvinneitä menehtyneihin.

Tutkimusaineistossa keski-ikä oli 66 vuotta ja kuolleisuus 38 %. Vatsaontelon avausta edeltävä
vatsaontelon paine oli keskimäärin yhtä korkea kummassakin ryhmässä. Molemmissa ryhmissä
vatsaontelon paine laski ajan myötä, mutta menehtyneillä nopeammin. Menehtyneillä seerumin
laktaatti oli korkeampi seurannan alkuvaiheessa ja CRP korkeampi seurannan loppuvaiheessa.

Tutkimuksen päälöydös oli ettei vatsaontelon paine yksinään ennusta potilaan selviytymistä. Varhainen
kohonnut laktaatti ja myöhäisvaiheen CRP:n nousu liittyivät huonoon ennusteeseen. Potilaan yleistila ja
muut parametrit tulee ottaa huomioon mietittäessä vatsan avaamista.
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Introduction

Abdominal compartment syndrome is condition in which elevated intra-abdominal pressure (IAP) affects

cardiovascular, respiratory, gastrointestinal and renal functions (1-4). Elevation of IAP has been

associated especially to oliguria and acute renal failure (5-8). When intra-abdominal pressure is 12

mmHg or more condition is defined as intra-abdominal hypertension (IAH). With IAP values exceeding

20 mmHg combined to organ dysfunction or failure has condition advanced to abdominal compartment

syndrome (ACS) (9). Due to its harmfull pathophysiologic effects, elevated IAP can lead to death (10). Up

to one half of all  intensive care unit (ICU) patients develop IAH and approximately 5 to 30 per cent of

patients develop ACS (11,12). Primary treatment is always conservative but if the IAP does not decrease

or condition worsens with signs of ACS, abdomen is surgically decompressed and left open (13).

Different techniques have been designed to protect the open abdomen while the patient is recovering.

One of the first techniques was introduced in Bogota, Colombia, and consists of the use of empty plastic

intravenous bag sutured to cover the open abdomen (Bogota bag) (14). Besides the Bogota bag, more

sophisticated methods, i.e. different mesh and vacuum assisted closure (VAC), are used for this purpose

(15-17). Vacuum assisted closure utilizes the negative pressure therapy and has proved to help fascial

closure (18-21). If primary fascial closure is not possible, i.e. due to visceral oedema or fascial retraction,

a planned ventral hernia is created and reconstructed later on (13,22,23). Because severe morbidity and

mortality associated with surgical decompression, the indications should be carefully evaluated (24,25).

There are different views when and by which criteria the abdomen has to be opened (25-29).

The aim of our study was to evaluate IAP recordings in open abdomen patients and to compare various

IAP-related parameters in the survivors and the non-survivors. We were especially interested whether a

single IAP value would predict when to decompress or not.



2

Patients and Methods

The data consisted of all consecutive open abdomen patients from September 2008 to August 2010. All

the patients were mechanically ventilated in the ICU at Tampere University Hospital. The patients were

treated according to international guidelines of ICU treatment. Laboratory results for vital functions and

IAP were collected from hospital records. Recorded parameters were IAP, serum lactate, pH, C-reactive

protein (CRP),   plasma creatinine and urea. Some variation within one day was seen in a few laboratory

values. These included IAP, lactate and pH. Values closest to 8 a.m., 4 pm. and 12 p.m. were assessed.

Other values were recorded once per day.

There were two groups of patients: 1) those who were primarily decompressed during ICU-stay (primary

decompression) 2) those whose abdominal wall was left open at the end of emergency laparotomy

(secondary decompression). The parameters of the survivors and the non-survivors were compared

irrespective of the type of decompression.

The length of ICU-stay, the length of open abdomen treatment and outcome of treatment were

assessed. Possible VAC treatment was included in the length of open abdomen treatment and

continuous veno-venous hemodiafiltration (CVVHDF) was taken into account in analysis. Follow-up

started in the beginning of operation day and lasted for 14 days, during which all of the non-survivors

had succumbed. Values were compared between the survivors and the non-survivors. Reference values

for studied laboratory values are presented in Table 1.
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Statistics

Values are presented as means +/- SD or in case of skewed distribution medians +/- 1st and 3rd quartile

ranges. Statistical analysis was performed with Mann-Whitney’s U-test for two independent groups

since the laboratory values tended to have abnormal distributions. Survival analysis was performed for

every baseline laboratory value (first value on operation day) with cox regression analyze. All statistical

tests were performed with SPSS 17.0 and P values of less than 0.05 were regarded as significant.
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Results

The demographics of the 32 patients are presented in Table 2. The mean age of patients was 66 (range

54-78) years. Primary decompression was done in 19 and secondary decompression in 13 patients.

Mortality was 38% and after the sixth day of follow-up only one third of the non-survivors were alive.

In both groups, IAP decreased over time and was first time under 12 mmHg on the second day 12 p.m. in

the non-survivors and on sixth day 8 am. in the survivors. Initial values of IAP were almost similar in the

two groups (Table 2). There was a tendency that IAP was lower in the the non-survivors although the

differences were not statistically significant (Figure 1 A).

Serum lactate was significantly higher on the second and third day in the non-survivors (P <0.05)  and

(Figure 1 B) on the eleventh, twelfth and thirteenth day CRP was also higher in the non-survivors (P

<0.05)  (Figure  1  D). The  values  of  pH  initially  and  after  the  fifth  day  were  slightly  higher  in  the

survivors (NS) (Figure 1 C).

There was no difference in urea values in the study groups. In the non-survivors creatinine peaked to

twofold during the latter half of follow-up.

Nineteen of 32 patients (59%) went through CVVHDF treatments during follow-up. Sixtyseven per cent

of the non-survivors and 55% of the survivors had at least one CVVHDF. Mortality in CVVHDF patients

was 42% and in patients without dialysis 31% (NS). Length of ICU-stay was shorter in patients without

dialysis  than  patients  who  received  CVVHDF  treatment  [4  days  (range  2-7)  vs.  8  days  (range  5-12),

(P<0.05]. The length of open abdomen treatment was similar irrespective of CVVHDF treatment.
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Discussion

The main finding of our study was that IAP only did not predict the survival. In decision making whether

to decompress or not should also be based on other parameters such as serum lactate and CRP. When

comparing laboratory values of the survivors and the non-survivors, the groups were rather similar.

Especially IAP showed no association to outcome and the initial values were remarkably similar.

Surprisingly, the non-survivors had an average lower IAP recordings and their IAP decreased faster to

normal than in the survivors. This may be due to inadequate and low organ perfusion leading to lower

edema in the non-survivors. Elevated IAP may be reduced by CVVHDF treatment, which might have

affected our results (24,30). However, our study patients were similarly treated. The initial laboratory

values were about similar in the survivors and the non-survivors. Higher lactate values seen in the non-

survivors during the second and third day reflect their poor overall circulation. After the sixth day rapidly

increasing CRP predicted the death. C-reactive protein is not elevated only in inflammation, but also in

many ischemic processes (31).

In the light of our findings it is more and more clear that IAP alone is not indicative to opening the

abdomen and do not benefit the patient. The overall condition and other parameters should be taken

into account when making the decision to open or not. This view is also supported by Eddy et al (26), De

Waele et al (28) and Leppaniemi (25). In certain situations opening the abdomen and leaving it open is

the only option (27) and in many patients the open abdomen can be closed within the same hospital

stay (15,32). Avoiding excessive volume loading and intra-abdominal edema may decrease the need for

decompression (33,34). Possible complications of this treatment are another issue. Once the abdomen

has been opened every effort should be made to achieve primary fascial closure. In patients who cannot
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undergo primary fascial closure, a large ventral hernia is followed and needs reconstruction later on

(15,35). These patients require longer ICU and hospital stays, face a risk for fistula formation and other

complications and require more reinterventions let alone the notable consumption of financial

resources (22,35,36). However, even in these patients longterm outcome seems to be good once the

abdomen has eventually been closed.(37,38).

Study limitations

Our study was retrospective which thus makes the recordings and follow-up possibly less

comprehensive. Also the sample size was small. We do not believe that greater number of patients,

however, would have lead to different results. Also from ethical point of view, a prospective study in

high IAP patients is impossible to perform.

Conclusions

The main finding of our study was that IAP only did not predict the survival.  Early lactatemia and late

high CRP were signs of poor outcome. Decompression is costly and needs to be weighed carefully.
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Tables

Table 1. Reference values of laboratory measurements.

Laboratory measurements Reference values
C-reactive protein  (CRP) <10mg/L
Intra-abdominal pressure (IAP) <12 mmHg
Creatinine 60-100 µmol/L (M) 50-90 µmol/L (F)
Lactate 0.5-1.6 mmol/L
Urea 3.5-8.1 mmol/L (M) 3.1-7.9 mmol/L (F)
pH (arterial) 7.35-7.44

Table2. Demographics. Laboratory values are medians of first measured values on operation day.

Demographic characteristics Survivors (n=20) Non-survivors (n=12) P value
Age (years) 65 (±13) 64 (±12) NS
Sex (male) 15 (75%) 9 (75%) NS
Primary decompression 12 (63%) 7 (62%) NS
Secondary decompression 8 (37%) 5 (38%) NS
IAP (mmHg) 19 (13-21) 18 (15-23) 0.71
Crea (µmol/l) 133 (101-205) 128 (108-177) 0.86
pH 7.29 (7.26-7.39) 7.27 (7.2-7.3) 0.28
CRP (mg/l) 91 (23-215) 144 (48-203) 0.55
Lactate (mmol/l) 2.6 (1.3-7.1) 4.0 (1.2-6.6) 0.88
Urea (mmol/l) 11.1 (9.6-13.6) 11.7 (8.1-16) 0.53
Open abdomen treatment
length (days)

19 (14-30) 5 (3-11) 0.00

ICU length of stay (days) 7( 4-11) 5 (3-8) 0.31
Hospital length of stay (days) 40 (30-50) 10 (6-15) 0.00
Diagnosis total

Trauma 0 1 1
Pancreatitis 1 1 2
Tumour 3 1 4
Peritonitis 1 2 3
RAAA / other bleeding 6 2 8
Sepsis 4 1 5
GI-ischemy/-occlusion 2 2 4
Other* 3 2 5

Primary decompression, decompressed during ICU-stay; secondary decompression, abdominal wall left
open at the end of emergency laparotomy. *Other diagnosis: cholecystitis, incarcerated hernia, ascites,
lactate acidosis, liver cirrhosis. Tumour was often combined with bleeding in abdominal cavity but
classified as tumour.
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Figures
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Figure 1. Laboratory values over time with IQR. *P < 0.05 between the groups


	Patients and Methods
	Results
	Discussion
	References
	Figures

