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Introduction

One of the potential complications of bariatric surgery is rhabdomyolysis. 

The use of muscle relaxants during general anesthesia causes the disappearance

of muscle tonus, which, combined with the large mass of tissues of the patient 
operated due to obesity, leads to compression of the muscles mainly in the 
paraspinal and lumbar region, and consequently to their hypoxia and functional 
and structural damage. 

This type of injury leads to the release of significant amounts of myoglobin and 
other metabolites – rhabdomyolysis (RML).

 Rhabdomyolysis can lead to acute kidney injury (AKI) with acute kidney failure.



How common is this problem?

Literature data indicate the incidence of such complications 
during bariatric surgery in case of laparoscopic
procedures like Roux en Y gastric by-pass  for 7 - 13%. 

Risc factors of RML are:

- Male gender

- High BMI index- > 50 kg/m2

- Long operative time

An incidance of AKI in bariatric patients with RML is about 14 %



In case of laparoscopic sleeve gastrectomy this incidance of RML due to usually

shorter operetive time should be lower, howewer it is still very severe condition

and  could lead ewen to death. 



Due to this risk, methods of preventing the development of this complication are 

being sought. One of them is the use of a vacuum mattress.

The use of this device should lead to a more even distribution of loads and reduce 

the risk of muscle ischemia and, consequently, the risk of RML.

However, there are no clinical data on the effectiveness of such procedure.



Aim of the study:

The aim of this prospective clinical trial was to assess the 

usefulness of the usage of a vacuum mattress during 

laparoscopic sleeve gastrectomy (LSG) in reduction of levels of 

rhabdomyolysis markers  (myoglobin, creatine kinase, creatinine)  

and incidence of RML and AKI in postoperative period.



Materials:

The study included 1184 consecutive patients undergoing LSG  

between January 2015 and December 2022 in our center. 

Patients were divided into two groups. The first group (study group) 

were patients who were laid on vacuum mattresses during the 

surgery. 

The control group consisted of patients for whom a standard 

operating mattress was used during the surgery. 



Materials:

Inclusion criteria

Age between 18 and 65 years

LSG performed

Exclusion criteria

Preoperatively diagnosed chronic kidney disease. 

Perioperative complications which required postoperative hospitalization at the 

Intensive Care Unit

Compliance with ERABS Protocol < 85%



Materials:
Demographic analysis of groups

Parameter Group 1

Vacuum Mattress

Group 2

Control

p value

Number of patients, n 550 555 n/a

Females, n (%) 319 (58 %) 321 (57.8%) 0.956

Males, n (%) 231 (42 %) 234 (42.2%)

Mean age, years ± SD 42.7±10.2 42.2±10.6 0.471

Body Weight, kg ± SD 137.62 ±24.96 141.0±27.5 0.063

Body Mass Index, kg/m2 ± SD 45.01 ±5.64 45.7±6.8 0.105

ASA 1, n (%) 10 (1.8%) 12 (2.1%) 0.169

ASA 2, n (%) 382 (69.5%) 411 (74,.1%)

ASA 3, n (%) 158 (28.7%) 132 (23.8%)

Cardiovascular, n (%) 49 (8.9%) 54 (9.7%) 0.639

Hypertension, n (%) 302 (54.9%) 341 (61.4%) 0.053

Diabetes, n (%) 186 (33.8%) 136 (24.5%) 0.001

Insulin treatment, n (%) 20 (3.6%) 23 (4.1%) 0.942

Pulmonary disease, n (%) 126 (22.9%) 121 (21.8%) 0.900

Liver steatosis, n (%) 75 (13.6%) 159 (28.7%) 0.003

Endocrine disease, n (%) 51 (9.2%) 41 (7.4%) 0.303

Smoking, n (%) 88 (16%) 69 (12.4%) 0.319

Revisional operation, n (%) 19 (3.5%) 13 (2.3%) 0.097

Preoperative intragastric baloon n (%) 88 (16%) 21 (3.7%) 0.001

SD – standard deviation  ASA – American Society of Anaesthesiologists Scale



Materials:

Perioperative outcomes in analysed groups

Parameter Group 1

Vacuum Mattress

Group 2

Control

p value

Number of patients, n 550 555 n/a

Median operative time, minutes (IQR) 75 (60-90) 85 (70-100) n/a

Mean operative time, minutes ± SD 77.3 ± 27.7 87.5 ± 28.9 0.001

Median perioperative blood loss, ml (IQR) 50 (30-100) 55 (30-110) 0.654

Patients without any intraoperative complication, n (%) 512 (93.1%) 500 (90.1%)

0.080
Patients with intraoperative complication, n (%) 38 (6.9%) 55 (9.9%)

Mean complince with ERAS protocol, % ± SD 92±7 89±9 0.730

NPWT – negative pressure wound therapy SD – standard deviation IQR – inter-quartile range



Results:

Postoperative RML markers and kidney complications

Parameter

Group 1

Vacuum Mattress

Group 2

Control

p value

Mean creatine kinase concentration (CPK) U/l ± SD 282.5 ± 235.4 596.5 ± 2538.2 0.001

Median creatine kinase concentration U/L (IQR) 220.0 (164 - 336) 285 (189 - 447) 0.001

Mean myoglobin concentration ng/ml ± SD 89.4 ± 73.7 104.2 ± 204.6 0.113

Median myoglobin concentration  ng/ml (IQR) 67.0 (48 - 102) 59 (38 – 99) 0.001

Mean creatinine concentration umol/l ± SD 72.8 ± 16.3 76.1 ± 21.9 0.001

Median creatinine concentration umol/l (IQR) 70.0 (63 - 79) 73.0 (63 - 83) 0.010

RML biochemical ( CPK 5x normal concentration) n % 3 (0.7 %) 30 (5.3 %) 0.001

RML clinical n % 1 (0.2 %) 14 (2.2 %) 0.001

AKI biochemical (1,5 x increase in kreatinine concentration) n % 2 (0.4 %) 12 (2.2%) 0.007

AKI clinical n % 1 (0.2 %) 9 (1.6 %) 0.011



Results: Univariate logistic regression analyses of biochemical RML incidence
Parameter OR (95% CI) p value

Vacuum Mattress (yes vs. no) 0.06 (0.02 - 0.27) 0.001

Sex (male vs. female) 2.05 (1.00 - 4.21) 0.048

Intraoperative complications (yes vs. no) 3.31 (1.32 - 8.31) 0.011

BMI (≥50 vs. <50 kg/m2) 2.37 (1.14 - 4.94) 0.020

Operative time (≥ 90 vs. < 90 min ) 0.16 (0.03 - 0.65) 0.011

Operative time (/min) 1.03 (1.02 - 1.04) 0.001

Preoperative baloon (yes vs. no) 1.02 (0.04 - 27.13) 0.992

Cardiovascular disease (yes vs. no) 1.40 (0.48 - 4.09) 0.377

Diabetes ( yes vs. no ) 0.95 (0.44 - 2.06) 0.897

Pulmonary disease ( yes vs. no ) 1.37 (0.63 - 3.01) 0.580

Hypertension ( yes vs. no ) 2.22 (0.98 - 4.98) 0.106

Liver steatosis (yes vs. no)) 1.46 (0.61 - 3.54) 0.405

Revisional surgery (yes vs. no) 2.19 (0.09 – 51.96) 0.619

Multivariate logistic regression analyses of biochemical RML incidence

Parameter OR (95% CI) p value

Vacuum Mattress (yes vs. no) 0.07 (0.01 - 0.33) 0.001

Sex (male vs. female) 1.96 (0.92 - 4.20) 0,082

BMI (≥50 vs. <50 kg/m2) 1.38 (0.61 - 3.12) 0.432

Intraoperative complications (yes vs. no) 2.25 (0.85 - 5.97) 0.102

Operative time (/min) 1.02 (1.01 - 1.03) 0.001



Results: 

Case matched analysis were performed.

The following criteria were used for matching: 

- difference in operation time < 4 min

- difference in male gender up to 3 cases in groups

- difference in BMI up to 1 kg/m2



Results after matching cases

Postoperative RML markers and kidney complications

Parameter
Group 1

Vacuum Mattress

Group 2

Control
p value

Number of patients after matching, n 390 390 n/a

Mean operative time, minutes ± SD
81.0 ± 23.9 81.1 ± 23.8 0.966

Mean creatine kinase concentration (CPK) U/l ± SD 293.1 ± 258.9 435.6 ± 694.6 0.001

Median creatine kinase concentration U/L (IQR) 227.5 (165 - 336) 272.5 (183- 421) 0.001

Mean myoglobin concentration ng/ml ± SD 94.2 ± 80.1 88.8 ± 134.8 0.497

Median myoglobin concentration  ng/ml (IQR) 70.0 (49 - 108) 57 (38 – 93) 0.095

Mean creatinine concentration umol/l ± SD 73.4 ± 16.1 76.5 ± 22.7 0.028

Median creatinine concentration umol/l (IQR) 71.0 (63 - 80) 74.0 (64 - 83) 0.061

RML biochemical ( CPK 5x normal concentration) n % 2 (0.5 %) 17 (4.4 %) 0.005

RML clinical n % 0 (0 %) 8 (2.1 %) 0.045

AKI biochemical (1,5 x increase in kreatinine concentration) n % 1 (0.3 %) 7 (1.8%) 0.033

AKI clinical n % 0 (0 %) 4 (1.0 %) 0.045



Summary:

• The use of a vacuum mattress reduced the incidence of both biochemical and 
clinically symptomatic RML and AKI.

• The use of a vacuum mattress reduced the level of creatine kinase and 
creatinine on the 1st postoperative day without affecting the concentration of 
myoglobin on the 1st postoperative day.

• We recommend use of vacuum mattress in case of all LSG cases. 
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