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Abstract

Background Open abdomen is the cornerstone of damage control strategies in acute care and trauma surgery. The

role of BMI has not been well investigated. The aim of the study was to assess the role of BMI in determining

outcomes after open abdomen.

Methods This is an analysis of patients recorded into the International Register of Open Abdomen; patients were

classified in two groups according to BMI using a cutoff of 30 kg/m2. The primary outcome was in-hospital

mortality; secondary outcomes were primary fascia closure rate, length of treatment, complication rate, entero-

atmospheric fistula rate and length of ICU stay.

Results A total of 591 patients were enrolled from 57 centers, and obese patients were 127 (21.5%). There was no

difference in mortality between the two groups; complications developed during the open treatment were higher in

obese patients (63.8% vs. 53.4%, p = 0.038) while post-closure complications rate was similar. Obese patients had a

significantly longer duration of the open treatment (9.1 ± 11.5 days vs. 6.3 ± 7.5 days; p = 0,002) and lower

primary fascia closure rate (75.5% vs. 89.5%; p\ 0,001). No differences in fistula rate were found. There was a

linear correlation between the duration of open abdomen and the BMI (Pearson’s linear correlation coeffi-

cient = 0,201; p\ 0,001).

Conclusions Open abdomen in obese patients seems to be safe as in non-obese patients with similar mortality;

however, in obese patients the length of open abdomen is significantly higher with higher complication rate, longer

ICU length of stay and lower primary fascia closure rate.

Trial registration number ClinicalTrials.gov, Identifier: NCT02382770.
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Introduction

The open abdomen is one of the cornerstones of the

damage control strategy in acute care and trauma surgery.

Leaving an abdomen ‘‘open’’ after surgery is at the same

time a solution and a problem for the acute care surgeon.

From the end of the twentieth century, open abdomen

becomes to be a diffused surgical technique adopted in the

management of severe intra-abdominal infections, trauma,

pancreatitis, vascular emergencies and prevention or

treatment of abdominal compartment syndrome (ACS) [1];

several temporary abdominal closure techniques have also

been developed [2–4]. However, the debate about the

correct indication, the better technique to adopt and the

management is very intense. To leave the abdomen open

after surgery has many advantages; on the other, hand open

abdomen has many possible and fearsome complications

such as the development of entero-atmospheric fistula

(EAF), fascial retraction and the difficult management of

the abdominal wall [4–6].

Several risk factors have been identified for the devel-

opment of complications: One of the most important is the

duration of the open abdomen. Miller and colleagues in

2005 observed that patients with an open abdomen duration

of 9 days or more had higher complications rate than others

[7]; similarly, Burlew et al. [8] found that enteric leak

increased significantly with the duration of the open

abdomen; similar findings were recently confirmed by a

large case series [9]. General consensus and guidelines

recommend to close the abdomen as soon as possible in

order to prevent or reduce complications [2–5]. Other

known risk factors for complications and mortality are age,

APACHE II score, cancer, large bowel resection, large

volume resuscitation, increased number of re-explorations,

total duration of open treatment, bowel perforation, anas-

tomotic leakage, abdominal compartmental syndrome,

malnutrition and delay in nutrition [10–13].

Obesity (considered as a body mass index, BMI[ 30

kg/m2) has been identified as risk factor for intra-abdomi-

nal hypertension (IAH) and ACS: A direct correlation

between obesity and increased intra-abdominal pressure

(IAP) has been demonstrated with higher baseline values

compared to not-obese patients [14–18]. Obesity is also

associated with worse outcomes as higher mortality, longer

stay in intensive care unit (ICU) and hospital and higher

complication rate among injured and critically ill patients

[19, 20]. The role of obesity in open abdomen is still

unclear with few data in the literature. Moreover, the

existing evidences are based on small case series. From the

2015, the World Society of Emergency Surgery (WSES)

has launched the International Register of Open Abdomen

(IROA), with the aim to better understand the open

abdomen in the largest existing register of open abdomen

patients [21].

The aim of this paper was to investigate the role and the

impact of obesity on the outcomes after open abdomen in

critically ill patients in a large cohort of patients collected

in IROA.

Methods

IROA is a prospective observational cohort study including

patients who underwent an open abdomen treatment for

any reason. Data were recorded on a Web platform

(Clinical Registers�) reachable at a dedicated Web site

(www.clinicalregisters.org). The study protocol has been

approved by the ethical committee, and it has been regis-

tered with the National Institutes of Health (ClinicalTri-

als.gov, Identifier: NCT02382770).

For each patient, the following data were recorded:

demographical and basic anthropometric data, comorbidi-

ties, indication to open abdomen procedure, temporary

abdominal closure technique (TACT) adopted, duration of

the open treatment, complications during and after treat-

ment, development of entero-atmospheric fistulae, defini-

tive closure of the abdomen, primary fascia closure rate

(i.e., the closure of the fascia without any prosthesis),

eventually need to perform intestinal anastomosis or sto-

mas, use of prosthetic mesh to close the abdominal wall

and mortality, according to the study protocol. All patients

under 14 were excluded from the analysis. Indication to

open abdomen and temporary abdominal closure technique

were annotated for each patient: In those cases where dif-

ferent techniques have been used during the same open

treatment, it has been summarized to the first one or the

longer applied one. Patients were classified according to

their BMI with a cutoff of 30 kg/m2 that divided the cohort

of patients between obese and not-obese groups. The pri-

mary outcome of the study was the overall mortality;

secondary outcomes were complications (both during and

after the closure of the abdomen), the development of

entero-atmospheric fistulae, length of treatment, fascia

closure rate, need for a prosthesis and ICU length of stay.

Statistical analysis

Continuous variables were expressed as mean and standard

deviation, and they were compared with the ANOVA test

and the independent Student’s t test. Categorical data were

expressed as percentages and were compared with the Chi-

square test. Linear associations were graphically investi-

gated with scatter-dot graph and then tested with the

Pearson’s linear correlation model.
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All the statistical comparisons were based on two-sided

tests with a 0.05 significance level, according to the study

protocol.

All the statistical analyses were performed with IBM

SPSS 20 (IBM Corp. Released 2011. IBM SPSS Statistics

for Mac, version 20.0. Armonk, NY: IBM Corp.).

Results

From May 2015 to September 2018, a total of 760 adult

patients from 57 centers were prospectively registered in

IROA. Of whom, 591 with completed data about

demographical and anthropometric data were included for

the analysis. Characteristics of excluded patients did not

differ significantly from included patients (Table 1).

The mean age was 59.6 ± 18.1 years and 58% were

male; mean BMI was 27.0 ± 5.7 kg/m2 and obese patients

were 127 (21.5%). Table 2 shows in detail patients char-

acteristics: The two patients groups (obese and not obese)

significantly differ in terms of sex distribution and

comorbidities (cardiopathy and diabetes rates significantly

higher in obese patients).

Overall mortality rate was 33.2%, cumulative compli-

cation rate during treatment was 55.7%, and after definitive

closure of the abdomen, it was 54.5%.

Table 1 Characteristics of included and excluded patients (BMI body mass index, ASA Class American Society of Anesthesiologists Classi-

fication, IAH intra-abdominal hypertension, TACT temporary abdominal closure technique)

Included in the analysis Excluded from the analysis p

Cohort of patients 591 (100.0%) 164 (100.0%)

Age [years] 59.6 (± 18.1) 62.3 (± 16.0) 0.07

Gender Male 343 (58.0%) 92 (54.4%) 0.404

Female 248 (42.0%) 77 (45.6%)

ASA Class ASA I 39 (6.6%) 12 (7.1%) 0.12

ASA II 92 (15.6%) 28 (17%)

ASA III 183 (31.0%) 50 (29.6%)

ASA IV 228 (38.6%) 59 (30.8%)

ASA V 49 (8.3%) 20 (11.8%)

IAH grade No IAH 413 (69.9%) 95 (76.0%) 0.436

Grade I 72 (12.2%) 5 (4.0%)

Grade II 47 (8.0%) 12 (9.6%)

Grade III 45 (7.6%) 9 (7.2%)

Grade IV 14 (2.4%) 4 (3.2%)

Main comorbidities Cancer 158 (26.7%) 55 (32.5%) 0.347

Cardiopathy 199 (33.7%) 70 (41.4%)

Diabetes 91 (15.4%) 21 (12.4%)

Pneumopathy 81 (13.7%) 15 (8.9%)

Nephropathy 64 (10.8%) 17 (10.1%)

Indication Peritonitis 304 51.4% 83 49.1% 0.263

Trauma 80 13.5% 36 21.3%

Pancreatitis 36 6.1% 8 4.7%

Ischemia 35 5.9% 24 14.2%

Vascular emerg. or hemorrhage 87 14.7% 9 5.3%

ACS 27 4.6% 0 0.00%

Others 22 3.7% 9 5.3%

TACT Commercial NPWT 294 49.7% 114 67.5% 0.043

Wittmann Patch 49 8.3% 1 0.6%

Skin closure 49 8.3% 23 13.6%

Bogota bag 121 20.5% 22 13.0%

Barker Vacuum Pack 78 13.2% 9 5.3%

Overall mortality 196 33.2% 46 27.2% 0.214

Duration of open treatment (days) 6.9 (± 8.6) 5.6 (± 5.4) 0.12
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Mortality was not different among the two study groups;

cumulative complications developed during the open

treatment were higher in obese patients (63.8% vs. 53.4%,

p = 0.038) while post-closure complications rate was

similar. The entero-atmospheric fistulae rate was similar

between the two groups. Tables 3 and 4 show in detail all

outcomes and complications.

Obese patients had a significantly longer duration of the

open treatment (9.1 ± 11.5 days vs. 6.3 ± 7.5 days;

p = 0,002) and longer ICU stays (14.2 ± 15.6 vs.

21.2 ± 35.2 days, p = 0.003) (Figs. 1, 2), lower primary

fascia and skin closure rate (75.5% vs. 89.5%; p\ 0.001

and 79.6% vs. 89.5%; p = 0.009, respectively). Prosthesis

positioning was needed in 10.3% of patients with a sig-

nificant difference between obese and not-obese patients

(21.4% vs. 7.3%; p\ 0,001); biological prosthesis was

adopted in 54% of cases, non-adsorbable in 23% and

adsorbable in 23% of patients. Outcomes were analyzed

also in subgroup of patients with peritonitis and trauma

with similar findings (Table 5).

There was a linear correlation between the duration of

open abdomen and the BMI (Pearson’s linear correlation

coefficient = 0.201; p\ 0.001) (Fig. 3).

Discussion

The analysis of data from the International Register of

Open Abdomen shows that mortality did not differ sig-

nificantly between obese and not-obese patients. Never-

theless, obesity seems to play a crucial role in determining

secondary outcomes: Data demonstrated a linear correla-

tion between BMI and the days of open abdomen, resulting

in higher complication rate and worse secondary outcomes

as a lower primary fascia closure rate and skin closure rate.

The present results reinforce the well-established cor-

relation between days of open abdomen and complications

[7, 9]; moreover, they highlight the role of patients char-

acteristics and BMI in determining outcomes after a tragic

situation such as the open abdomen.

Damage control strategies in acute care and trauma

surgery are gaining more and more support. Nowadays,

however, the open abdomen has still no clear indications:

The only strong and recognized indication is to treat a rare

condition called abdominal compartment syndrome

[1, 22, 23]. For all the other indications, open abdomen is

considered a valid treatment option in selected cases and,

above all, in selected centers with indispensable skills and

Table 2 General descriptive data about the study population (* only

for 304 peritonitis patients; � only for 80 trauma patients; BMI body

mass index, MPI Mannheim Peritonitis Index, ISS Injury Severity

Score, ASA Class American Society of Anesthesiologists Classifica-

tion, IAH intra-abdominal hypertension)

Not-obese (BMI\ 30) Obese (BMI[ 30) Total p value

Cohort of patients 464 (78.5%) 127 (21.5%) 591 (100.0%)

Age [years] 59.6 (± 18.8) 59.8 (± 14.9) 59.6 (± 18.1) 0.91

BMI [kg/m2] 24.7 (± 3.1) 35.4 (± 5.3) 27.0 (± 5.7) \ 0.001

MPI* 23.2 (± 8.0) 23.3 (± 8.3) 23.2 (± 8.1) 0.93

ISS� 31.4 (± 18.3) 29.6 (± 18.5) 31.1 (± 18.2) 0.77

Gender Male 284 (61.2%) 59 (46.5%) 343 (58.0%) 0.003

Female 180 (38.8%) 68 (53.5%) 248 (42.0%)

ASA class ASA I 34 (7.3%) 5 (3.9%) 39 (6.6%) 0.219

ASA II 73 (15.7%) 19 (15.0%) 92 (15.6%)

ASA III 135 (29.1%) 48 (37.8%) 183 (31.0%)

ASA IV 180 (38.8%) 48 (37.8%) 228 (38.6%)

ASA V 42 (9.1%) 7 (5.5%) 49 (8.3%)

IAH grade No IAH 335 (72.2%) 78 (61.3%) 413 (69.9%) 0.176

Grade I 52 (11.2%) 20 (56.7%) 72 (12.2%)

Grade II 36 (7.8%) 11 (8.7%) 47 (8.0%)

Grade III 31 (6.7%) 14 (11.0%) 45 (7.6%)

Grade IV 10 (2.2%) 4 (3.1%) 14 (2.4%)

Main comorbidities Cancer 129 (27.8%) 29 (22.8%) 158 (26.7%) 0.262

Cardiopathy 146 (31.5%) 53 (41.7%) 199 (33.7%) 0.030

Diabetes 52 (11.2%) 39 (30.7%) 91 (15.4%) \ 0.001

Pneumopathy 59 (12.7%) 22 (17.3%) 81 (13.7%) 0.181

Nephropathy 50 (10.8%) 14 (11.0%) 64 (10.8%) 0.937
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Table 3 Different indications, TACTs and intra-operative data among the BMI classes (*calculated for patients who reached definitive closure;

ACS abdominal compartment syndrome, TACT temporary abdominal closure technique, NPWT negative pressure wound therapy)

Not-obese (BMI\ 30) Obese (BMI[ 30) Total p value

N % N % N %

Indication Peritonitis 231 49.8 73 57.5 304 51.4 0.037

Trauma 69 14.9 11 8.7 80 13.5

Pancreatitis 24 5.2 12 9.4 36 6.1

Ischemia 30 6.5 5 3.9 35 5.9

Vascular emerg. or hemorrhage 75 16.2 12 9.4 87 14.7

ACS 18 3.9 9 7.1 27 4.6

Others 17 3.7 5 3.9 22 3.7

TACT Commercial NPWT 230 49.6 64 50.4 294 49.7 0.999

Wittmann Patch 39 8.4 10 7.9 49 8.3

Skin closure 39 8.4 10 7.9 49 8.3

Bogota bag 95 20.5 26 20.5 121 20.5

Barker vacuum pack 61 13.1 17 13.4 78 13.2

Intra-op. procedures Fluid instillation 83 17.9 24 18.9 107 18.1 0.793

Blood transfusion* 119 32.2 24 24.5 143 30.6 0.143

Intestinal anastomosis* 121 32.7 29 29.6 150 32.1 0.557

Stoma* 118 31.9 34 34.7 152 32.5 0.598

Table 4 Main outcomes of the OA treatment in the whole cohort of patients (*calculated for patients who reached definitive closure; EAF

entero-atmospheric fistula)

Not-obese (BMI\ 30) Obese (BMI[ 30) Total p value

EAF 39 8.4% 11 8.7% 50 8.5% 0.927

Death while open 94 20.3% 29 22.8% 123 20.8% 0.526

Death after closure* 59 15.9% 14 14.3% 73 15.6% 0.687

Overall mortality 153 33.0% 43 33.9% 196 33.2% 0.318

Primary fascial closure rate* 331 89.5% 74 75.5% 405 86.5% \ 0.001

Skin closure rate* 331 89.5% 78 79.6% 409 87.4% 0.009

Prosthesis positioning* 27 7.3% 21 21.4% 48 10.3% \ 0.001

Duration of open treatment (days) 6.3 (± 7.5) 9.1 (± 11.5) 6.9 (± 8.6) 0.002

ICU stay (days) 14.2 (± 15.6) 21.2 (± 35.2) 15.6 (± 21.3) 0.003

Cumulative complication rate while open 248 53.4% 81 63.8% 329 55.7% 0.038

Cardiovascular complications 50 10.8% 20 15.7% 70 11.8% 0.124

Ongoing sepsis 127 27.4% 52 40.9% 179 30.3% 0.030

Bleeding/transfusion 78 16.8% 23 18.1% 101 17.1% 0.730

Neurological complications 22 4.7% 5 3.9% 27 4.6% 0.700

Pulmonary infections 43 9.3% 16 12.6% 59 10.0% 0.267

Other complications 66 14.2% 23 18.1% 89 15.1% 0.278

Cumulative complication rate after closure* 204 55.1% 51 52.0% 255 54.5% 0.584

Cardiovascular complications* 32 8.6% 7 7.1% 39 8.3% 0.632

Intra-abdominal infections* 28 7.6% 8 8.2% 36 7.7% 0.844

Bleeding/transfusion* 30 8.1% 5 5.1% 35 7.5% 0.314

Sepsis (excluding abdominal and pulmonary infections)* 71 19.2% 24 24.5% 95 20.3% 0.246

Neurological complications* 20 5.4% 3 3.1% 23 4.9% 0.340

Pulmonary infections* 51 13.8% 13 13.3% 64 13.7% 0.894

Other complications* 119 32.2% 34 34.7% 153 32.7% 0.635
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expertise. The open abdomen in fact is characterized by

high mortality (due mostly to the critical conditions of

patients) and high morbidity rates, with challenging situa-

tion such as the development of entero-atmospheric

fistulae.

Several efforts have been made in order to identify risk

factors for complications and mortality: The most impor-

tant is the duration of the treatment [7, 9]; other factors

identified were the patients clinical conditions, according

to the APACHE II score, the presence of abdominal con-

tamination and the need for anastomosis [10–13].

The role of obesity and BMI of the patients has been

analyzed and investigated in few studies. Haricharan et al.

[24] in 2009 analyzed retrospectively 148 patients who

underwent open abdomen after an abbreviated laparotomy

for trauma: They found similar mortality rate between

normal weight and obese patients but a significant increase

in time of open abdomen and complications in obese

patients. Similarly, Duchesne et al. [25] in a retrospective

cohort of trauma patients observed a higher prevalence

ratio for failure of primary abdominal fascia closure in

obese trauma patients, with a higher infectious complica-

tion rate. The need for a longer stay in ICU, with longer

ventilation time, was also noticed by Johnston et al. [26] in

2015 in morbidly obese patients with an open abdomen for

trauma.

Available data in the literature were focused on trauma

patients and showed in different ways that the higher the

BMI, the longer the duration of open treatment: the

lengthening of days of open abdomen it translates in aug-

mented complications.

The present study investigated the role of BMI in

determining outcomes of open abdomen patients. Obese

patients differed from non-obese patients in terms of

comorbidities (higher prevalence of diabetes and cardio-

vascular diseases) and indication to open abdomen, with a

higher proportion of patients treated for intra-abdominal

infections in obese patients and a lower proportion of

patients treated for trauma. The results, however, did not

differ in the subgroup analysis of patients treated for

trauma and for intra-abdominal infections, showing that

outcome was not related to the indication.

Obese patients had a longer treatment with open abdo-

men (Fig. 2). As already demonstrated, a longer treatment

conditioned an higher complication rate [7]. It is very

interesting to notice that the complication rate after the

closure of the abdominal wall did not differ significantly

between the two groups highlighting the dramatic role of

the abdomen left open in developing complications.

The longer duration of the open treatment in obese

patients has no clear motivations: Several possible inter-

pretations of these data could be supposed.

First of all, there is a mechanical factor due to the

abdominal structure of obese patients: The abundant vis-

ceral and parietal fat, with great representation of subcu-

taneous tissue, could facilitate the fascia retraction with

subsequent difficulties in re-approximating fascial edges.

Our data demonstrate that in obese patients the primary

fascia closure rate was lower and there was a higher pro-

portion of prosthesis positioning in order to close the

abdominal wall.

Obesity is related to worse clinical condition and higher

comorbidity rates, as suggested by the baseline conditions

of included patients with an higher prevalence of diabetes

Fig. 1 Duration of open treatment for overall, peritonitis and

trauma patients

Fig. 2 Mean ICU length of stay
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and cardiovascular diseases in the obese cohort. The higher

comorbidity rates, and obesity itself interpreted as a

comorbidity, could justify the need for longer treatment

with open abdomen due to the difficult to restore the

physiological status. In obese patients, a chronic increased

IAP has been described and proposed by some authors like

a sort of a ‘‘chronic abdominal compartment syndrome’’

that may be involved in the pathogenesis of several obe-

sity-related comorbidities affecting different systems and

organs [15, 16, 27, 28]. This situation may be due to a

direct mass effect of intra-abdominal adipose tissue

[15, 16, 18, 27] and could facilitate the development and

increase the severity of IAH with detrimental effects on the

whole body by reducing physiological reserve and the

abdominal wall compliance [14–18, 27, 28]; since IAH

alone has been considered as an independent risk factor for

worse outcomes in critically ill patients [17, 18], obese

patients could be prone to develop an abdominal com-

partment syndrome that could justify the need for more

days of open abdomen and consequently more complica-

tions [18]. Even if the prevalence of IAH and compart-

mental syndrome as primary indication of open abdomen

was relatively low in our register, these pathological

conditions could develop during the open treatment

delaying the closure.

It should be noticed that obese patients had a higher

prevalence of intra-abdominal infection as indication to

open abdomen compared to not-obese patients. Another

interesting interpretation of the longer duration of open

abdomen in obese patients could rise from the recent evi-

dences about the role of adipose tissue in the modulation of

the inflammatory response. Adipose tissue secretes more

pro-inflammatory cytokines and induces a state of chronic

inflammation [29–31]; in obese patients, the response to

intra-abdominal infections seems to be less effective and

also delayed as demonstrated by a late onset of septic

symptoms [27]. The abundance of adipose tissue, with

poorly vascularized fat cells, is characterized by a poor

penetration of antibiotics and anti-inflammatory drugs and

by an aberrant production of pro-inflammatory cytokines

that may have a role in maintaining the inflammatory

response [27]. No specific evidences about the role of

adipose tissue in modulating the inflammatory response

during open abdomen exist, and dedicated studies are

advocated in order to understand the physiological

response to abdominal sepsis when the peritoneal

Table 5 Main outcomes of the OA treatment in the two main indications subgroups (*calculated for patients who reached definitive closure;

EAF: entero-atmospheric fistula)

Not-obese (BMI\ 30) Obese (BMI[ 30) Total p value

Peritonitis EAF 25 10.8% 9 12.3% 34 11.2% 0.722

Death while open 43 18.6% 12 16.4% 55 18.1% 0.674

Death after closure* 33 17.6% 7 11.5% 40 16.1% 0.261

Overall mortality 93 40.3% 28 38.4% 121 39.8% 0.772

Primary fascial closure rate* 168 89.4% 45 73.8% 213 85.5% 0.003

Skin closure rate* 166 88.3% 46 75.4% 212 85.1% 0.014

Prosthesis positioning* 15 8.0% 16 26.2% 31 12.4% \ 0.001

Duration of open treatment (days) 6.5 (± 7.3) 6.5 (± 7.3) 7.3 (± 8.5) 0.003

ICU stay (days) 13.69 (± 15.60) 18.52 (± 23.65) 14.75 (± 17.75) 0.08

Cumulative complication rate while open 123 53.2% 45 61.6% 168 55.3% 0.208

Cumulative complication rate after closure* 107 56.9% 33 54.1% 140 56.2% 0.700

Trauma EAF 4 5.8% 1 9.1% 5 6.3% 0.675

Death while open 9 13.0% 3 27.3% 12 15.0% 0.220

Death after closure* 4 6.7% 0 0.0% 4 5.9% 0.452

Overall mortality 15 21.7% 4 36.4% 19 23.8% 0.290

Primary fascial closure rate* 55 91.7% 8 100.0% 63 92.6% 0.396

Skin closure rate* 52 86.7% 7 87.5% 59 86.8% 0.948

Prosthesis positioning* 1 1.7% 0 0.0% 1 1.5% 0.713

Duration of open treatment (days) 6.1 (± 6.9) 13.8 (± 17.6) 7.2 (± 9.3) 0.010

ICU stay (days) 15.23(± 74.72) 48.12(± 97.99) 19.16(± 36.39) 0.015

Cumulative complication rate while open 29 42.0% 4 36.4% 33 41.2% 0.723

Cumulative complication rate after closure* 22 36.7% 2 25.0% 24 35.3% 0.517
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physiology is subverted. This aberrant and prolonged septic

status could provide also the interpretation to the higher

rate of patients with persistent septic status (indicated as

ongoing sepsis) and the development of infectious com-

plications during the treatment as shown in Table 4.

Despite all these possible interpretations, no clear

answers could be provided from our data.

Open abdomen in obese patients seems to be safe as in

non-obese patients with similar mortality; however, in

obese patients the length of open abdomen is significantly

higher with higher complication rate, longer ICU length of

stay and lower primary fascia closure rate. The measure of

BMI nowadays seems to be surpassed for the measurement

of body composition and real metabolic condition of a

patients [32]; an interesting perspective could be the study

of patients with open abdomen with a particular interest in

the changing of body composition and the metabolism

during the open treatment, highlighting the correlation

among the real role of nutrition, metabolism and body

composition in determining clinical outcomes in dramatic

situations as open abdomen.

The present study analyzed data from the largest register

of open abdomen patients and provides data about the role

of BMI: Despite the great number of included patients, the

study has some limitations due to the missing data and the

restricted number of variables available or analysis;

moreover, it should be noticed that it is a multicenter study

that collects patients from 57 different centers around the

world, with great variability in indications and techniques

adopted as a possible bias.

In conclusion, obese patients can be safely treated with

open abdomen with similar mortality rates of non-obese

patients. Despite the absence of clear indication, open

abdomen remains and could be considered as a valid

therapeutic option in critically ill patients with the need of

damage control surgery in selected centers with necessary

expertise. Obesity seems to play a detrimental role in

determining longer duration of open abdomen with a direct

linear correlation between BMI and length of open treat-

ment; this augmented length of treatment, with consequent

longer need for ICU, seems to be associated with worse

secondary outcomes as the lower primary fascia closure

rate and the higher complication rate. Dedicated studies on

the role of body composition and the role of adipose tissue

are needed to better understand their role in the manage-

ment of these patients.

Fig. 3 Linear correlation graph

between BMI and OA duration
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