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Introduction

Laparoscopic bariatric surgery is superior to an 
open approach [1, 2]. However, minimally invasive 
procedures do not eliminate the risk of complica-
tions. Patients scheduled for surgical weight loss dif-
fer in many aspects, including severity of obesity and 
presence of comorbidities, making them a heteroge-
neous population with varying risk for postoperative 
complications. Thus, a scale is needed to stratify the 
post-operative risk in bariatric patients to allow for 
the best surgical procedure to be chosen or bariatric 
methods altered for a particular patient [3]. Previous 
attempts to create this type of scale have yielded the 

most popular tool for stratification of postoperative 
risk, the Obesity Surgery Mortality Risk Score (OS-
MRS), described by DeMaria et al. [4]. The OS-MRS 
assigns 1 point to each of 5 preoperative variables, 
and the class of the risk assigned is dependent on 
the total points obtained [5]. The OS-MRS has been 
validated in previous studies [5, 6]. The advantage of 
the OS-MRS is its simple design and ease of interpre-
tation, which makes it a potential tool for clinical use.

Aim

The aim of this study is to evaluate the clinical 
usefulness of the OS-MRS scale in the enrollment 
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A b s t r a c t

Introduction: The most popular scale to stratify the postoperative risk is the Obesity Surgery Mortality Risk Score 
(OS-MRS). The design and ease of interpretation make the scale a potential tool for clinical use.
Aim: To evaluate the usefulness of the OS-MRS scale in the enrollment of patients for laparoscopic bariatric proce-
dures, including laparoscopic sleeve gastrectomy (LSG) and laparoscopic Roux-en-Y gastric bypass (LRYGB).
Material and methods: The medical records of patients who underwent LSG or LRYGB due to obesity between Jan-
uary 2010 and December 2010 were reviewed retrospectively. The decision of choosing the surgical procedure was 
made on the basis of OS-MRS risk category. The primary endpoint of this study was the 90-day mortality, and the 
secondary endpoint was the presence of major complications.
Results: There were 107 patients including 66 women and 41 men. The OS-MRS classes were A (48%), B (47%) and 
C (5%). The LSG was applied to patients with higher body mass index and to patients of class C. The secondary 
endpoints occurred in 6 patients, distributed in 10% of class A, 2% of class B and 0% of class C patients (p < 0.05). In  
5 of 6 cases the endpoint was observed after LRYGB. Fatal cases were not observed.
Conclusions: The OS-MRS can be a useful clinical tool for choosing the appropriate laparoscopic bariatric procedure, 
depending on the risk of postoperative complications. Low risk of postoperative complications should not lower the 
watchfulness of the surgeon.
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of patients for laparoscopic bariatric procedures, in-
cluding laparoscopic sleeve gastrectomy (LSG) and 
laparoscopic Roux-Y gastric bypass (LRYGB).

Material and methods

Data from 107 patients who underwent minimal-
ly invasive weight loss procedures were retrospec-
tively analyzed. All patients underwent surgery from 
January 2010 to December 2010 in the Department 
of General Surgery. There were 66 (62%) females 
and 41 (38%) males. All patients who underwent 
surgery met the following 1991 National Institutes 
of Health Consensus Conference guidelines for bar-
iatric surgery: body mass index (BMI) ≥ 35 kg/m2  

with associated co-morbidities or BMI ≥ 40 kg/m2 
with or without co-morbidities [7]. The minimally in-
vasive bariatric procedures included LSG and LRYGB, 
and patients were evaluated prior to surgery by 
a  multidisciplinary team. The risk of postoperative 
complications was assessed using the OS-MRS scale. 
One point was assigned to each of 5 preoperative 
variables including body mass index (BMI) ≥ 50 kg/
m2, male gender, hypertension, known risk factors for 
pulmonary embolism or “PE” (previous thromboem-
bolism, preoperative vena cava filter, hypoventilation, 
and pulmonary hypertension), and age ≥ 45 years. 
Patients were divided into four categories according 
to the OS-MRS results. The class of the risk assigned 
to each patient was dependent on the total points ob-
tained. A score of zero or one point = class A; two or 

three points = class B; and four or five points = class C  
[5]. The choice of surgical procedure was made on 
the basis of the OS-MRS risk category assigned to 
a particular patient and the experience of the surgi-
cal team. The main endpoint was 90-day mortality. 
The occurrence of one of the following events was 
considered as the secondary endpoint: dehiscence 
of a staple-line, intraperitoneal hemorrhage, or ileus. 

Statistical analysis

To assess the significance of the observed differ-
ences in the prevalence of the analyzed endpoints 
within each group, the χ2 test and Fisher’s exact test 
were used. SAS 9.3 software was used for statistical 
analysis.

Results

Demographic characteristics of patients are pre-
sented in Table I.

Class A

Class A  consisted of 52 patients aged 23 to  
54 years (mean: 36 ±7). Twenty-three patients were 
female and 29 were male. Their mean BMI was 45.1 
±7.2 kg/m2. Most of the patients underwent LSG 
(n = 31), which was used more frequently for male 
patients than for female patients (20 vs. 11). In the 
group of patients qualified for LSG the mean age was 
36 ±6 years and the mean BMI was 48.1 ±7.9 kg/m2.  
In class A, 21 patients underwent LRYGB. Twelve of 

Table I. Characteristics of patients adjusted for class of risk

Class of risk Characteristic of patients Type of surgery Total Value of p

LSG LRYGB

A Sex (female/male), n 11/20 12/9 23/29 NS

Age [years] 36 ±6 36 ±7 36 ±7 NS

BMI [kg/m2] 48.1 ±7.9 40.7 ±2.4 45.1 ±7.2 < 0.05

B Sex (female/male), n 14/6 25/5 39/11 NS

Age [years] 42 ±5 45 ±11 43 ±6 NS

BMI [kg/m2] 48.5 ±7.0 42.3 ±4.6 44.8 ±6.4 < 0.05

C Sex (female/male), n 4/1 0/0 4/1 –

Age [years] 56 ±3 – 56 ±3 –

BMI [kg/m2] 51.6 ±6.6 – 51.6 ±6.6 –

NS – Not significant.
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these patients were female and 9 were male. The 
mean age of patients qualified for LRYGB was 36 ±7 
years, and the mean BMI was 40.7 ±2.4 kg/m2. The 
difference in the mean BMI values between the LSG 
and LRYGB groups was statistically significant. The 
endpoint was observed in 5 patients including 3 pa-
tients following LRYGB and 2 following LSG. Among 
the patients who received LRYGB, we observed  
2 cases of a dehiscence of the staple-line and 1 case 
of ileus. Two patients developed a dehiscence of the 
staple-line after LSG (Table II).

Class B

Class B consisted of 50 patients 18 to 60 years of 
age (mean age: 43 ±6 years). There were 39 female 
patients and 11 male patients with a mean BMI of 
44.8 ±6.4 kg/m2. Most of the patients underwent 
LRYGB (n = 30), including 25 females and 5 males. 
The mean age of these patients was 45 ± 11 years, 
and the mean BMI was 42.3 ±4.6 kg/m2. Twenty of 
the patients from class B underwent LSG, including 
14 females and 6 males. The mean age of patients 
who underwent LSG was 42 ±5 years, and the mean 
BMI was 48.5 ±7.0 kg/m2. The difference in the mean 
BMI values between the LRYGB and LSG groups was 
statistically significant. The endpoint was observed 
in 1 patient who developed intraperitoneal hemor-
rhage after LRYGB. No endpoints were observed in 
the patients who underwent LSG (Table II).

Class C 

Class C consisted of 5 patients 53 to 63 years 
of age (mean: 56 ±3 years) including 4 females and 
1 male. The mean BMI of the patients assigned to 
class C was 51.6 ±6.6 kg/m2, and all patients un-
derwent LSG. These patients were not qualified for 
LRYGB. No endpoints were observed in this group.

There were no fatal cases in this study. The dis-
tribution of the endpoints by OS-MRS class was not 
statistically significant.

Discussion

Sleeve gastrectomy (SG) and Roux-Y gastric by-
pass (RYGB) are currently the most popular bariatric 
procedures in Poland [8]. These procedures support 
a significant reduction of body mass, BMI and waist 
and hip circumference [9]. Considering the increas-
ing popularity of minimally invasive surgery, most of 
the mentioned procedures are performed via lapa-
roscopy. 

In the case of LSG and LRYGB, the most common 
complications include dehiscence of a  staple-line, 
intraperitoneal hemorrhage and ileus due to sleeve 
or anastomosis stenosis. These events were consid-
ered as the endpoints of our study. According to the 
literature, the risk of early mortality after bariatric 
surgery ranges from 0.1% to 0.6% [10–12]. In the 
present study, the mortality rate was 0%. No fatal 
cases were observed this study because the proper 
bariatric procedure was selected for each patient. 
The endpoint risk was 5%, which is similar to data 
presented in another paper assessing the OS-MRS 
scale as a clinically useful tool for patients seeking 
laparoscopic bariatric procedures [13]. Surprising-
ly, most of the observed endpoints were noticed in 
class A  patients. Considering the type of observed 
complications, this may be the result of technical 
mistakes. In our opinion, there is also a problem of 
low watchfulness in patients assessed as low-risk. 
No endpoints were observed in class C patients, 
again due to proper procedure choices. None of the 
patient from class C underwent LRYGB. This deci-
sion was sound, considering that the majority of ob-
served complications followed LRYGB. Some discus-
sion has centered on LSG as a procedure for class C 
patients [14], and our results support LSG as a prop-
er procedure for this group of patients, especially as 
there is evidence for the effectiveness of LSG in the 
subgroup of patients with BMI ≥ 50 kg/m2 [15].

Unfortunately, the main limitation of this study 
is the small number of patients enrolled. The main 

Table II. Distribution of secondary endpoints

Endpoint Class A Class B Class C

LRYGB LSG LRYGB LSG LRYGB LSG

Dehiscence of staple line 2 2 0 0 – 0

Intraperitoneal hemorrhage 0 0 1 0 – 0

Ileus 1 0 0 0 – 0
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Polish bariatric centers should set up a national pro-
gram to monitor bariatric patients, including a sys-
tem for reporting post-operative complications. Col-
lection of these data will help to improve the care 
of bariatric patients in Poland and will be useful to 
determine the best surgical procedure depending on 
the post-operative risk.

Conclusions

The OS-MRS can be a useful clinical tool for choos-
ing the proper laparoscopic bariatric procedure, de-
pending on the risk of postoperative complications. 
Considering the simplicity of the OS-MRS, it can be 
widely applied when qualifying patients for surgical 
treatment. However, it should be emphasized that 
low risk of postoperative complications should not 
lower the watchfulness of the surgeon.
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